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Bioinformatic Analyses of miRNA-mRNA Regulatory Network During Differentiation
of Insulin—producing Cells
WANG Tao,PAN Xin
(Medicine Department of Medical Treatment College,Jinzhou Medical University,Jinzhou 121013,Liaoning,China)

Abstract: Objective To identify differentially expressed genes during differentiation of human embryonic stem cells (hESCs) into insulin—producing
cells, and to construct the miRNA-mRNA regulatory network.Methods The datasets GSE42094 from GEO were employed in this study, differentially
expressed genes were analyzed using GEO2R, and the GO function, KEGG pathway and protein interaction network were analyzed. The miRTarBase
database was used to predict its target miRNA, and the miRNA-mRNA regulatory network was visualized and verified by literature data.Results A
total of 188 differentially expressed genes were identified and 21 down-regulated genes after the induction were selected as candidate genes. POUSF1,
DNMT3B and NANOG were "regulation of gene expression" and the significant term for all down-regulated genes were "nucleus". By searching for
target miRNAs, it was found that miR-335-5p could regulate the expression of POUSF1, DNMT3B, NANOG, FAM124B and LECT1; validation found
that 24 miRNAs could be verified by literature data.Conclusion The miRNA-mRNA regulatory network based on down-regulated genes may play a
key role during induction of insulin—producing cells.

Key words: microRNA;Embryonic stem cells;Insulin—secreting cells
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®1 RETANEREE

ID Gene.symbol F p
ILMN_1705546 POUSF1 325.3 4.24E-14
ILMN_1851610 LOC729860 2439 3.19E-13
ILMN_1768793 UTF1 204.2 1.10E-12
ILMN_3239254 UCA1 184.9 2.20E-12
ILMN_2328972 DNMT3B 149.9 9.46E-12
ILMN_1727098 PPP1R16B 134.9 1.96E-11
ILMN_2112811 RPL36A 129.8 2.55E-11
ILMN_1659013 NANOG 124.2 3.48E-11
ILMN_1800468 KLKB1 123.7 3.58E-11
ILMN_1687090 GABRB3 1153 5.79E-11
ILMN_1755047 LRRC2 109.5 8.26E-11

ID Gene.symbol F P
ILMN_2401344 PPP2R2C 99 1.65E-10
ILMN_1749878 FAM124B 97.9 1.78E-10
ILMN_1722527 LECT1 94.1 2.34E-10
ILMN_1790197 VSIG10 86 4.32E-10
ILMN_1780790 DPPA2 86 4.34E-10
ILMN_2382309 TCL1B 85.8 4.39E-10
ILMN_1785406 NAP1L3 82.7 5.64E-10
ILMN_1793770 DNAJB6 81 6.50E-10
ILMN_2205405 HLA-DPB2 79.6 7.30E-10
ILMN_1654606 ZDHHC22 78.7 7.88E-10
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W, S5 2 8 &K B miR-26b-5p Fl miR-335-
5p ¥ miRNA-mRNA 545 28 4%.0 XA 7 > S P
40 AE i, Hod ,LRRC2 i 3 miR —26b -5p.,
FAM124B il LECT1 i@ 3 miR-335-5p 540> [X 5§
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miRNA F & ¥ POUSF1 . DNMT3B fil NANOG f¥)
ik, %HR5T miRNA il 1T reporter assay .western
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H1, miR—200c-3p .miR—148a—~3p .miR—204-5p .miR-
302a-3p .miR-26a-5p .miR-134-5p #l1 miR-335-5p
5 HRER KRB AL A R, iR R gt
IOE, miR-369-5p W Bk 3 FhACEG i giiE, H2
HAEBAN B RhREEARRA D, G55%K?2
KB, AGHE 3 microarray 5256 W A miRNA, 40
miR-26b-5p .miR-106b-5p .miR-375 .miR-7-5p #
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£ 2 PMID:20735361 £ RIGIEFMAY miRNA

miRNA T3ES T3EB T3pi PI/ES pi/EB ES/pi EB/pi
hsa-miR-124-3p 0.15 0.25 0.01 0 0 14 23
hsa-miR-142-3p 1.77 0.35 0.01 0 0 160 32
hsa-miR-369-5p 0.01 0.01 0.01 1 1 1 1
hsa-miR-128-3p 0.01 0.04 0.02 2 0 1 3
hsa-miR-302a-3p 1.29 5.90 0.02 0 0 56 258
hsa-miR-34b-3p 0.02 0.03 0.02 1 1 1 2
hsa-miR-134-5p 0.01 0.03 0.09 9 3 0 0
hsa—miR-34a-5p 091 0.42 0.10 0 0 4
hsa-miR-7-5p 0.94 1.09 0.12 0 0 8 9
hsa-miR-34¢-5p 3.59 0.22 0.27 0 1 14 1
hsa-miR-204-5p 0.60 5.36 0.30 1 0 2 18
hsa-miR-29b-3p 7.00 0.90 1.12 0 1 6 1
hsa-miR-375 8.15 85.04 2.28 0 0 4 37
hsa-miR-148a-3p 342 38.37 3.33 1 0 1 12
hsa-miR-9-5p 18.98 11.26 6.63 0 1 3
hsa-miR-29¢-3p 8.25 2.08 7.65 1 4 1
hsa-miR-181a-3p 1.87 1.68 10.24 5 6 0 0
hsa-miR-200c¢-3p 27.76 180.60 11.75 0 0 2 15
hsa-miR-106b-5p 31.72 154.43 16.78 1 0 2 9
hsa-miR-335-5p 5.84 13.40 25.74 4 2 0 1
hsa-miR-26b-5p 24.95 80.84 26.28 1 0 1 3
hsa-miR-145-5p 28.83 10.18 51.89 2 5 1 0
hsa-miR-29a-3p 143.60 3.69 71.66 0 19 2 0
hsa-miR-26a-5p 199.23 253.13 606.89 3 2 0 0

miR-200c-3p

miR-2006-3p
miR-29b-3p
miR-25a-3p

3 3 7T AT E A W &

miR-204-5p

2.5 WETFRBEEME A X 21 A BE T B, 53] POUSFI .NANOG F1 TFAP2A 3 4%
SR A R IR BB SR P, FunRich 800 SRIEF, JEREH Cytoscape FJAL (18 4A), A
BRI G A X5 R 1,8 1d iRegulon 4 POUSF1 Fll NANOG A< By Bl o0 @ 2 R RIGE R, Higkik
IR 2] 49 NESEHR T IS 188 MRkl & UL 4B Fil 4C, FHir NANOG J8#5 9 AN 3E R 3Rk,
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