EBXBREER (EFEWR) | 1477

Vol.40 No.11 Nov. 2020
oL oL Nov JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

W - EMR

#ERR WX hsa-miR-223-3p $EEE il & £ s BFE 2R

REW', B i, MILE'
L BB A BRI S REEBE A4 EE, B 2000115 2. b S0l A B IR R LA REEBE 250, _Eiig 200011

[H#ZE] BA9 - 4 HF A% miR-223-3p (hsa-miR-223-3p) My ¥EIL P & H & 50 AW R, 6535 0 R 5 A 56 1 2 Py b ik
J5i% - M starBase ¥4 38 )% 7 ¥ hsa-miR-223-3p #E LA, I *FH AT IR K E IR % (Gene Ontology, GO) ‘& 43 Hr. a%‘ﬁ%[ﬂ‘%
HEHHAEF4PH (Kyoto Encyclopedia of Genes and Genome, KEGG) #il Reactome il &40 #7r, Wit d & A - EEAHEAER (protein-
protein interaction, PPI) MZ%iRAF KB, §f 1 5 A3 25 SCHORE L, A Venn PEIXTBE DR 93 B OC I v i EE BRLEAT 0 07, 651 -

B 870 4> hsa-miR-223-3p #EJE R, GO, KEGG fil Reactome & 8453 #1 Bor, A% 5 RNA RAH; 183 TS ?EHE@XH‘%
By N, RNA 585K, HFEEEE TR FESW., ZHRANSEDKG. MEEEFEKRRILHRIES @R, PPLNSILSG
SUAp IR, HHAREE P PRKACB £ 5B R bk s L5 i 3 4\%ﬁ*>¢ﬁ’]%lﬂ1ﬁﬂ%, Hp it | 252 R% M0 FMNEHK
e, Bk 2 225 RNA g fudi &I, Btk 3 250E/EN ., it - Hsa-miR-223-3p nffg i S EE K 2 5 2 M el i,
XEEP] PRKACB 85 n] bl bRops & A LRI PR & R L3 ),

[ RHEIR 1 BEPRUR ; hsa-miR-223-3p; AEWfE B2, Bidtb, JEH

[DOI] 10.3969/j.issn.1674-8115.2020.11.007 [ RE 4SS ] R587.1 [ XEktRERS ] A

Prediction and bioinformatics analysis of hsa-miR-223-3p target genes related to diabetes mellitus

YU Meng-na', YANG Biao®, YANG Li-zhen'

1. Department of Endocrinology, Shanghai Ninth People's Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai 200011, China; 2. Department of Neurosurgery,

Shanghai Ninth People’s Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai 200011, China
[Abstract] Objective - To analyze target genes of human miR-223-3p (hsa-miR-223-3p) and their biological processes, and explore biomarkers related
to diabetes mellitus (DM). Methods - starBase database was used to screen hsa-miR-223-3p target genes, and Gene Ontology (GO) enrichment analysis,
Kyoto Encyclopedia of Genes and Genome (KEGG) and Reactome pathway analysis were performed. Hub genes were obtained by constructing protein-
protein interaction (PPI) network, and the most significant modules were screened out. The hub genes related to DM were analyzed by Venn diagram.
Results + A total of 870 hsa-miR-223-3p target genes were screened out. The GO enrichment analysis, KEGG and Reactome pathway analysis showed that
the target genes were mainly related to the regulation of RNA polymerase Il promoter, cell response to insulin stimulation, RNA binding, etc, and were
mainly enriched in insulin secretion, ubiquitin-mediated proteolysis and estrogen-dependent gene expression. There were 31 hub genes in PPI network,
and hub gene PRKACB participated in insulin secretion pathway. Top 3 modules were identified as follows: module 1 was involved in ubiquitin-mediated
proteolysis, module 2 was involved in RNA transport and cell cycle, and module 3 was involved in endocytosis. Conclusion - Hsa-miR-223-3p may
participate in a variety of biological processes through target genes, and the hub gene PRKACB may provide assistance for exploring the pathogenesis of
DM.
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Tab 1 Hsa-miR-223-3p target genes involved in the occurrence and development of some diseases

Target gene Disease Biological effect Hsa-miR-223-3p expression
ITGB3 PAH Inhibit proliferation and decrease a-SMA expression in pulmonary arterial smooth muscle cells ~ Downregulated
SHOX2 OScC Inhibit the proliferation and migration, promote the apoptosis of OSCC cells Downregulated
FBXW7 Diabetic retinopathy Promote cell migration and proliferation Upregulated
PRDM]1 Colon cancer Promote the proliferation, invasion and migration of colon cancer cells Upregulated
NLRP3 Retinal pigment epithelial Inhibit the expression of NLRP3-related inflammatory cytokines Downregulated

inflammatory damage
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Continued Tab
Target gene Disease Biological effect Hsa-miR-223-3p expression
RIP3 SCI Inhibit H,0,-induced necroptosis Downregulated
SLC4A44 RCC Promote cell proliferation and metastasis Upregulated
KLF15 Hypoxia-induced injury Promote cardiomyocyte apoptosis and oxidative stress Upregulated
CDH6 Human osteosarcoma Inhibit cell invasion, migration, growth, and proliferation Downregulated
SOX11 Ovarian cancer Promote ovarian cancer cell proliferation, migration and invasion Upregulated
SDF1 Osteoarthritis Inhibit IL-1f induced ECM degradation in chondrocytes Downregulated
FBXW7 TGCT Promote TGCT cells proliferation and inhibit cells apoptosis Upregulated

Note: /TGB3—integrin subunit B 3; SHOX2—short stature homeobox 2; FBXW7—F-box and WD repeat domain containing 7; PRDM1—PR/SET domain 1; NLRP3—NLR
family pyrin domain containing 3; R/P3—receptor interacting protein 3; SLC444—solute carrier family 4 member 4; KLF15—Kruppel like factor 15; CDH6—cadherin 6;
SOX11—SRY-box transcription factor 11; SDF]—stromal cell-derived factor 1; a-SMA—a-smooth muscle actin; IL-1p— interleukin-1B; ECM— extracellular matrix.

2.2 Hsa-miR-223-3p 8L ) GO, KEGG il Reactome
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fe (B 1), KEGG il % 7y #7 L./, hsa-miR-223-3p L& (g SE5ank 2,
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Tab 2 Top 10 pathways of hsa-miR-223-3p target genes enrichment

D Pathway name Count P value

R-HSA-9018519 Estrogen-dependent gene expression 17 6.77x107*
R-HSA-180910 Vpr-mediated nuclear import of PICs 9 1.24x10°°
R-HSA-159231 Transport of mature mRNA derived from an intronless transcript 9 1.71x10°
R-HSA-8953750 Transcriptional regulation by E2F6 7 1.71x107°
R-HSA-168276 NS1 mediated effects on host pathways 9 1.71x10°°
R-HSA-159227 Transport of the SLBP independent mature mRNA 8 1.93x107°
R-HSA-159234 Transport of mature mRNAs derived from intronless transcripts 9 2.00x10°
R-HSA-176033 Transport of mature mRNAs derived from intronless transcripts 9 2.00x 107
R-HSA-2122947 Interactions of Vpr with host cellular proteins 8 226%10°
R-HSA-159230 NOTCHLI intracellular domain regulates transcription 8 2.28x10°°

Note: PIC— pre-integration complex; NS1— non-structural protein 1; SLBP— stem-loop binding protein; NOTCH1—Notch receptor 1.

2.3 Hsa-miR-223-3p fAE I PPT R4 b fdt K Bibe 53 B
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Cytohubba #f {1 i & H1 1% 4% B HE & i 30 AU 5. ?
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Note: A. Biological process. B. Cell component. C. Molecular function. NLS—nuclear localization signal.

1 Hsa-miR-223-3p $¥EE F#) GO TheEHN 4
Fig 1 GO function analysis of hsa-miR-223-3p target genes
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|:| Thyroid hormone signaling pathway

. Thyroid hormone synthesis

= N
% \ \ ~ . . Gap junction
. Oocyte meiosis
. Prostate cancer

. MAPK signaling pathway

3 @ |:| Progesterone-mediated oocyte maturation

Note: @ ADCY7—adenylate cyclase 7; @ ATPI1BI— ATPase Na'/K" transporting subunit B 1; ® CDC23—cell division cycle 23; @ CDC27; ® CHUK— conserved
helix-loop-helix ubiquitous kinase; ® CPEB2— cytoplasmic polyadenylation element binding protein 2; @ CPEB3— cytoplasmic polyadenylation element binding protein
3; CREB3— cAMP responsive element binding protein 3; @ E2F[—E2F transcription factor 1; FGF2—fibroblast growth factor 2; @ FOXOI— forkhead box O1;
® GNGI12—G protein subunit y 12; ® HDAC2— histone deacetylase 2; @ HSP90BI— heat shock protein 90 B family member 1; ® /GFIR—insulin like growth factor 1
receptor; ® /TPR3—inositol 1, 4, 5-trisphosphate receptor type 3; @ MAP3K2— mitogen-activated protein kinase kinase kinase 2; ® PDGFRA—platelet derived growth factor
receptor o; ® PDPK[— 3-phosphoinositide dependent protein kinase 1; @ PGR— progesterone receptor; @ PRKACB— protein kinase cAMP-activated catalytic subunit f}; @
PRKCB—protein kinase C; @ RASGRP1—RAS guanyl releasing protein 1; @ STATI—signal transducer and activator of transcription 1. MAPK—mitogen-activated protein
kinase.

2 Hsa-miR-223-3p $BEE /) KEGG EEE ST
Fig 2 KEGG pathway analysis of hsa-miR-223-3p target genes

463 HEATT 3 R R o Y KEGG i 5 534t
Tab 3 KEGG pathway analysis of hub genes in top 3 modules

Module Pathway Count P value Gene
Module 1~ Ubiquitin mediated proteolysis 11 1.39%x 10" TRIM37, CBLB, UBE2A, FBXW?7, VHL, WWP1, HERC4, CDC23, UBE2W, SIAHI, CDC27
Module 2 RNA transport 5 1.42x10°" POM121, NUP210, RANBP2, NUP54, NXF1
Cell cycle 2 3.00x 107 ESPLI, STAGI
Module 3 Endocytosis 4 2.00x10° EPS15, DNAJC6, STAM, WASL
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. The circular nodes represent target genes. The edges/lines stand

for the association between two nodes. The top 31 hub genes are highlighted with red circles. POLR2H—NA polymerase [ subunit H; GAN—gigaxonin; KLHL3—kelch
like family member 3; WSB1—WD repeat and SOCS box containing 1; KBTBD6—kelch repeat and BTB domain containing 6; ASB6—ankyrin repeat and SOCS box
containing 6; ATG7— autophagy related gene 7; FBXL14—F-box and leucine rich repeat protein 14; RNF213—ring finger protein 213; UBR1—ubiquitin protein ligase

E3 component n-recognin 1; SH3RF1—SH3 domain containing ring finger 1; PAFAH1B1—platelet activating factor acetylhydrolase 1b regulatory subunit 1; RANBP2—

RAN binding protein 2; NUP160—ucleoporin 160; UBE2A—ubiquitin conjugating enzyme E2A; VHL—von Hippel-Lindau tumor suppressor; TRIM37—tripartite motif
containing 37; CBLB— Cbl proto-oncogene B; WWP1—WW domain containing E3 ubiquitin protein ligase 1; SIAHI—siah E3 ubiquitin protein ligase 1; HERC4—HECT
and RLD domain containing E3 ubiquitin protein ligase 4; POM121—POMI121 transmembrane nucleoporin; NXF1—nuclear RNA export factor 1; THOC3—THO complex
3; FYTTD1—forty-two-three domain containing 1; FIP1L1—factor interacting with PAPOLA and CPSF1; PDS5B—PDSS5 cohesin associated factor B; DYNCILI2—
dynein cytoplasmic 1 light intermediate chain 2; AHCTF1— AT-hook containing transcription factor 1; STAG1—stromal antigen 1; CASC5— cancer susceptibility candidate

5; ESPL1—extra spindle pole bodies like 1; CENPN—centromere protein N; SCARB2—scavenger receptor class B member 2; EPS15—epidermal growth factor receptor

pathway substrate 15; WASL— WASP like actin nucleation promoting factor; STAM—signal transducing adaptor molecule; VAMP2— vesicle associated membrane protein 2;
FNBP1L— formin binding protein 1 like; PIK3C2A—phosphatidylinositol-4-phosphate 3-kinase catalytic subunit type 2 a; ACTR2—actin related protein 2; FZD4—frizzled

class receptor 4; DNAJC6— DnaJ heat shock protein family (Hsp40) member C6; SYT1— synaptotagmin 1.

3 Hsa-miR-223-3p #ME[F #Y PPI W4E K& H &k
Fig 3 PPI network and its modules of hsa-miR-223-3p target genes
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