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ABSTRACT Objective: To predict the target genes and their functions of hsa-miR-126 via bioinformatics analysis, and provide
theoretical basis for follow-up studies. Methods: Current studies of hsa-miR-126 were reviewed by PubMed. Basic information like
sequence and gene characteristic were gathered from miRBase and confirmed by NCBI BLAST. The target genes of hsa-miR-126 were
predicted through Targetscan, miRanda and PicTar. Combing with the confirmed target genes of hsa-miR-126 from miRTarBase, the
functions of this set of target genes were analyzed via Gene Ontology analysis and pathway analysis. Results: Among the 24 pertinent lit-
eratures, most studies focused on the relationships between hsa-miR-126 and multiple tumors. Hsa-miR-126 is highly conserved in differ-
ent species. GO analysis showed that the 5 predicted & 46 confirmed target genes were enriched in biological processes like leukocyte mi-
gration, response to glucocorticoid, positive regulation of endothelial cell proliferation and ras protein signal transduction (P<0.01), while
pathway analysis indicated that the set of target genes were involved in renal cell carcinoma, prostate cancer, non-small cell lung cancer,
pancreatic cancer and other pathways(P<0.01). Conclusions: Hsa-miR-126 may be involved in the pathogenesis of a variety of tumors.
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Table 1 Conserved sequence of miR-126 of some species

Accession(miRBase) Species 1D Conserved Sequence(5'—3')
MIMATO0000444 Homo sapiens hsa-miR-126-5p 15-CAUUAUUACUUUUGGUACGCG-35
MIMATO0000137 Mus musculus mmu-miR-126a-5p 9-CAUUAUUACUUUUGGUACGCG-29
MIMATO0000831 Rattus norvegicus rno-miR-126a-5p 9-CAUUAUUACUUUUGGUACGCG-29
MIMATO0003723 Gallus gallus gga-miR-126-5p 14-CAUUAUUACUUUUGGUACGCG-34
MIMATO0013176 Equus caballus eca-miR-126-5p 9-CAUUAUUACUUUUGGUACGCG-29
MIMATO0006730 Canis familiaris cfa-miR-126 1-CAUUAUUACUUUUGGUACGCG-21
MIMATO0035927 Capra hircus chi-miR-126-5p 14-CAUUAUUACUUUUGGUACGCGC-35
MIMATO0018377 Sus scrofa ssc-miR-126-5p 9-CAUUAUUACUUUUGGUACGCG-29
MIMATO0000445 Homo sapiens hsa-miR-126-3p 52-UCGUACCGUGAGUAAUAAUGCG-73
MIMATO0000138 Mus musculus mmu-miR-126a-3p 46-UCGUACCGUGAGUAAUAAUGCG-67
MIMATO0000832 Rattus norvegicus rno-miR-126a-3p 46-UCGUACCGUGAGUAAUAAUGCG-67
MIMATO0023745 Cricetulus griseus cgr-miR-126-3p 49-UCGUACCGUGAGUAAUAAUGCG-70
MIMATO0007985 Pan troglodytes ptr-miR-126 51-UCGUACCGUGAGUAAUAAUGCG-72
MIMATO0015750 Pongo pygmaeus ppy-miR-126 52-UCGUACCGUGAGUAAUAAUGCG-73
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Table 2 Predicted and conserved target genes of hsa-miR-126

Gene ID Gene Source Database Gene ID Gene Source Database
79800 CARF PicTar, TargetScan 26207 PITPNC1 miRTarBase
254170 FBXO033 PicTar, TargetScan, miRanda 10769 PLK2 miRTarBase
8341 HIST1H2BN miRanda, TargetScan 5778 PTPN7 miRTarBase
55323 LARP6 miRanda, TargetScan 27316 RBMX miRTarBase
5780 PTPN9 miRanda, PicTar 5998 RGS3 miRTarBase
8754 ADAM9 miRTarBase 85414 SLC45A3 miRTarBase
596 BCL2 miRTarBase 8140 SLC7AS miRTarBase
9134 CCNE2 miRTarBase 6657 SOX2 miRTarBase
1398 CRK miRTarBase 161742 SPREDI1 miRTarBase
1399 CRKL miRTarBase 7010 TEK miRTarBase
6387 CXCL12 miRTarBase 10043 TOM1 miRTarBase
7852 CXCR4 miRTarBase 5756 TWF1 miRTarBase
1786 DNMTI miRTarBase 11344 TWF2 miRTarBase
1869 E2F1 miRTarBase 7412 VCAMI miRTarBase
51162 EGFL7 miRTarBase 7422 VEGFA miRTarBase
2309 FOXO3 miRTarBase 27125 AFF4 miRTarBase
3205 HOXA9 miRTarBase 55790 CSGALNACT1 miRTarBase
3485 IGFBP2 miRTarBase 1829 DSG2 miRTarBase
3667 IRS1 miRTarBase 3224 HOXCS8 miRTarBase
3845 KRAS miRTarBase 3396 MRPL58 miRTarBase
10461 MERTK miRTarBase 8774 NAPG miRTarBase
4316 MMP7 miRTarBase 57532 NUFIP2 miRTarBase
5241 PGR miRTarBase 9522 SCAMP1 miRTarBase
5294 PIK3CG miRTarBase 55209 SETDS miRTarBase
5296 PIK3R2 miRTarBase 57606 SLAIN2 miRTarBase
29887 SNX10 miRTarBase
3 g LV3-hsa-miR-126, 25 FiZ AT N 1) PAK4 FR3h /KT i EREAIK
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%, miR-126 AT LI 0P S A i =28 . Lin U9 ZE0F50 L0
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SEJRAHAIA , StagelV 55 Stagel/IT 4 He hsa-miR-126 Fik BB T
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geiteg e, ALK TT el 4 CRK IR, 410 e 4
RGBS SEFEANEE RS . Zhong™ 45 Nid & B miR-126 45 miRNA
AT LA /N0 e A B 0 A, L R i 7 AR e X g
40 1L 200 i BE 4 , hsa-miR-126 A5 B A IR A /N 40 i fili 483 14
BT AT, hsa-miR-126 7Rk A A= % J it ad Fi o ke 3
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Fig.1 Network of hsa-miR-126 and confirmed & predicted target genes.(Cytoscape)
it EEERRA hsa-miR-126 2iESEAIRE E (miRTarTase), Rk & EARATNFIEEE R, Eh LARP6 5 HISTIH2BN 24 TargetScan 5 miRanda
3% ,CARF A PicTar 5 TargetScan 324, PTPN9 24 miRanda 5 PicTar 324, & FBXO033 A=EMMER &,
Note: The black ones are confirmed target genes of hsa-miR-126(from miRTarBase). The grey ones are predicted target genes, among which LARP6 &
HIST1H2BN are from Targetscan & miRanda, CARF is from PicTar & TargetScan and PTPN9 is from miRanda & PicTar. The blue FBXO033 is the

intersection of the three databases.
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Table 3 GO analysis of target genes of hsa-miR-126(P<<0.01)

GO ID Gene Ontology Biological Process Count Genes Pvalue
0050900 leukocyte migration 5 KRAS, TEK, MERTK, SLC7AS5, PIK3R2 4.03E-04
0051384 Response to glucocorticoid 4 KRAS, BCL2, IGFBP2, ADAM9 8.45E-04
0001938 positive regulation of endothelial cell proliferation 4 EGFL7, VEGFA, TEK, CXCL12 0.0010061
0007265 Ras protein signal transduction 4 KRAS, CRKL, PLK2, DNMT1 0.001049
0001666 response to hypoxia 5 VCAMI, CXCR4, VEGFA, TEK, CXCL12 0.0014558
0071456 cellular response to hypoxia 4 E2F1, BCL2, VEGFA, FOXO03 0.0025996
0014065 phosphatidylinositol 3-kinase signaling 3 PIK3CG, IRS1, PIK3R2 0.0026833
0043434 response to peptide hormone 3 TEK, CXCL12, IRS1 0.0070118
0000186 activation of MAPKK activity 3 CRKL, CRK, ADAM9 0.0076437
0036092 phosphatidylinositol-3-phosphate biosynthetic process 3 PIK3CG, IRS1, PIK3R2 0.008638

IR 5B 48 (ME) 8 35 14 A1 J& 1L A% 40 i Hp % PR hsa-miR-126 9 78 BF 55 1T 40 B0 988 5 1T 5% 7% 9% (14 2% 5% 25 35 microRNA i,
FA W LIH, Andrade! %5 & BL7E EB G R BHIE A4 A5K18  hsa-miR-126 78 FA0 s A TP RE R dm R ki i, oAl 2
PR B 20 i ik 9 hsa-miR-126 F ], LA KCRTSCAUGR R BIFFE AR IEXHAYT I Rl A EEE . 5 —5 ik
hsa-miR-126 7 PUZ¢ A /NI AR At vh o & T 0, AR B ATR4R Ml S e A g ) 2R RIS 045 2] hsa-miR-126 7EfliFE 5%
| T LA microRNA R4 FHr s Wos B i . A5 0% b L.

hsa-miR-126 T — &6 )8 i) % 5 5543 54, 5] 40 Barshack !4 AW 554 I hsa-miR-126 ) 3 A {5 B K I T miRBase,
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Table 4 KEGG pathway analysis of target genes of hsa-miR-126(P<<0.01)

KEGG entry KEGG pathway Count Genes Pvalue
hsa04722 Neurotrophin signaling pathway 8 PIK3CG, KRAS, CRKL, BCL2, FOXO03, CRK, IRS1, PIK3R2 2.66E-07
E2F1, SLC45A3, CCNE2, KRAS, CRKL, BCL2, VEGFA, DNMT1, CRK,
hsa05206 MicroRNAs in cancer 7.41E-07
IRS1
PIK3CG, E2F1, CCNE2, KRAS, CRKL, CXCR4, BCL2, VEGFA,
hsa05200 Pathways in cancer 11 1.11E-06
CXCL12, CRK, PIK3R2
hsa05211 Renal cell carcinoma 6 PIK3CG, KRAS, CRKL, VEGFA, CRK, PIK3R2 4.34E-06
hsa04062 Chemokine signaling pathway 8 PIK3CG, KRAS, CRKL, CXCR4, FOX03, CXCL12, CRK, PIK3R2 5.15E-06
hsa05220 Chronic myeloid leukemia 6 PIK3CG, E2F1, KRAS, CRKL, CRK, PIK3R2 7.21E-06
hsa05215 Prostate cancer 6 PIK3CG, E2F1, CCNE2, KRAS,1.93E-05 BCL2, PIK3R2
hsa04151 PI3K-Akt signaling pathway 9 PIK3CG, CCNE2, KRAS, BCL2, VEGFA, TEK, FOX03, IRS1, PIK3R2  3.43E-05
hsa05223 Non-small cell lung cancer 5 PIK3CG, E2F1, KRAS, FOXO03, PIK3R2 5.91E-05
hsa05212 Pancreatic cancer 5 PIK3CG, E2F1, KRAS, VEGFA, PIK3R2 1.06E-04
hsa04015 Rapl signaling pathway 7 PIK3CG, KRAS, CRKL, VEGFA, TEK, CRK, PIK3R2 1.27E-04
hsa04068 FoxO signaling pathway 6 PIK3CG, KRAS, PLK2, FOXO03, IRS1, PIK3R2 1.46E-04
hsa04910 Insulin signaling pathway 6 PIK3CG, KRAS, CRKL, CRK, IRS1, PIK3R2 1.67E-04
hsa05161 Hepatitis B 6 PIK3CG, E2F1, CCNE2, KRAS, BCL2, PIK3R2 2.11E-04
hsa05222 Small cell lung cancer 5 PIK3CG, E2F1, CCNE2, BCL2, PIK3R2 3.02E-04
hsa04012 ErbB signaling pathway 5 PIK3CG, KRAS, CRKL, CRK, PIK3R2 3.30E-04
Aldosterone-regulated sodium
hsa04960 4 PIK3CG, KRAS, IRS1, PIK3R2 4.43E-04
reabsorption
hsa04066 HIF-1 signaling pathway 5 PIK3CG, BCL2, VEGFA, TEK, PIK3R2 5.20E-04
hsa05213 Endometrial cancer 4 PIK3CG, KRAS, FOXO03, PIK3R2 0.001035
Leukocyte transendothelial
hsa04670 o 5 PIK3CG, VCAMI1, CXCR4, CXCL12, PIK3R2 0.001047
migration
hsa04510 Focal adhesion 6 PIK3CG, CRKL, BCL2, VEGFA, CRK, PIK3R2 0.00106
hsa04370 VEGEF signaling pathway 4 PIK3CG, KRAS, VEGFA, PIK3R2 0.001647
hsa05210 Colorectal cancer 4 PIK3CG, KRAS, BCL2, PIK3R2 0.001726
Central carbon metabolism in
hsa05230 4 PIK3CG, KRAS, SLC7A5, PIK3R2 0.001891
cancer
hsa05214 Glioma 4 PIK3CG, E2F1, KRAS, PIK3R2 0.001978
hsa04917 Prolactin signaling pathway 4 PIK3CG, KRAS, FOXO03, PIK3R2 0.002548
hsa05218 Melanoma 4 PIK3CG, E2F1, KRAS, PIK3R2 0.002548
Bacterial invasion of epithelial
hsa05100 I 4 PIK3CG, CRKL, CRK, PIK3R2 0.00333
cells
Fc gamma R-mediated
hsa04666 ) 4 PIK3CG, CRKL, CRK, PIK3R2 0.004107
phagocytosis
Progesterone-mediated oocyte
hsa04914 4 PIK3CG, PGR, KRAS, PIK3R2 0.004533
maturation
hsa05203 Viral carcinogenesis 5 PIK3CG, CCNE2, HIST1H2BN, KRAS, PIK3R2 0.007727
hsa04810 Regulation of actin cytoskeleton 5 PIK3CG, KRAS, CRKL, CRK, PIK3R2 0.008542
hsa04725 Cholinergic synapse 4 PIK3CG, KRAS, BCL2, PIK3R2 0.008914
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miR-126 i@ & NCBI BLASTN #17 T & — W5, &M
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15 004 Y B AR B
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AFRY TS5 R BB 3 . EIR B4 TargetScan BT 5
¥ 55 mRNA3'-UTR [X 5 microRNA Fj 7 ¥ 31 (2-Tnt) 2Z [A]
AR A B MO X S - ER AT SR IR , 1203 1) D0 s 2 T ) £ B 2R
I, Pictar 5 TargetScan (1) T = BRI 452 M AHALL, 1] miRanda
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Fig.2 GO analysis of target genes of hsa-miR-126(P<<0.01)

Note: -LgP is the negative logarithm of Pvalue, A higher value indicates that the target genes are more enriched in this Pathway.
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Fig.3 KEGG pathway analysis of target genes of hsa-miR-126(P<<0.01)

Note: -LgP is the negative logarithm of Pvalue, A higher value indicates that the target genes are more enriched in this Pathway.
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