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Target gene prediction and related pathway analysis of miR-223-3p in high glucose

induced H9¢2 cell injury
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[ ABSTRACT] Aim  The effect of miR-223-3p on H9¢2 cells in high glucose environments was investigated through
bioinformatics and its role in the mechanism of development of diabetic cardiomyopathy was analyzed in conjunction with
transcriptomic sequencing results.  The objective was to identify novel therapeutic targets at the molecular level and
explore the specific mechanisms of action of miR-223-3p. Methods In high glucose-cultivated H9¢2 cells,
miR-223-3p inhibition and control were transfected, respectively. =~ RT-qPCR was used to detect the differences in
miR-222-3p expression between the two cell groups.  Differential mRNA was identified through high-throughput sequen-
cing. GO functional analysis was conducted using TopGO software. ~DESeq2 software (vl.16. 1) filtered differentially

expressed genes and analyzed them using a miR-223-3p target gene database.  This process predicted the target genes of
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miR-223-3p and validated the changes in their expression through RT-qPCR. Results The activity of H9¢2 cells trea-

ted with high glucose decreased significantly.  Significant differences in gene expression between the control group and the
inhibitor group had been indicated by transcriptomic sequencing results. GO function enrichment analysis showed that the
predicted target gene set was significantly enriched in G protein-coupled receptor activity, glycerol ether monooxygenase ac-
tivity, cellular anion homeostasis, and chloride ion homeostasis, among others. ~KEGG pathway enrichment analysis fur-
ther showed that these genes were mainly involved in the TNF signaling pathway and the IL-17 signaling pathway. In ad-
dition, they were related to type 1 diabetes, cytochrome P450 metabolism of exogenous drugs, and other diseases and phys-
iological processes.  Target gene prediction suggested that miR-223-3p may be associated with the expression changes of
Cxcl10, Creb313, Mmp3, and Bcl3, among others. Conclusion The prediction of miR-223-3p and its downstream
target genes in high glucose induced H9¢2 cell injury may provide new targets for the treatment of diabetic cardiomyopa-

thy, which is of great significance for revealing the pathogenesis of diabetic cardiomyopathy and developing new treatment
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strategies.
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F R B BT ﬂ:éz\isﬂ_o 4%/%1 . J& #y HOc2 40
BT 6 FUMRIAT B 4 L5, 7 4 20 M 7 AL 32 w7 A
T EFFEBFTLE, KEES 1%FBS By & 1K
SEEFETWNNAEER, EHEAKE N
30 mmol/L, xEAL FTHEEHEE UL G BAEE,
¥524 h, H HIe2 # ML DL 60% ~T75% th % & 5
miR-223-3p 3| 7| #% F& | 3 97 0y OF % I AT WE B 42
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# 5'-CTCGCTTCGGCAGCACA-3" | & L 4% # 5'-AAC
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GGT-3'; IL-1B IE X % ; 5'-GGGATGATGACGACCT
GCTAG-3", & %% . 5'-ACCACTTGTTGGCTTATGTT
CTG-3'; CXCLIO iF 3 % .5'-TCCTGTCCGCATGTTG



950

ISSN 1007-3949 Chin J Arterioscler, Vol. 32 ,No. 11,2024

AGATCATTG-3", X X 4% .5'-ACCTTCTTTGGCTCAC
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Figure 2. Expression levels of miR-223-3p in HG
induced H9c2 cells transfected with miR-223-3p

inhibitor and control
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Table 1. Statistical results of sequencing data quality

R SR

KEREFURE  RERIEFE

RERMEFURE ERIERE
FBJR R BIRFS

FEA JRURIFIIE JRUR IR B B H%gg{ﬂ )#;&;@}ﬁjzu TR BLE Q20 Q30
) U T

miR-223-3p NC-1 44104 452 6659772252 43874784 6603614363  150.5  99.48%  99.16% 98.15% 94.45%
miR-223-3p NC-2 54811172 8276486972 54596016 8215109756  150.5  99.61%  99.26% 98.35% 95.00%
miR-223-3p NC-3 49 650 766 7 497 265 666 49 453 340 7440 648 756  150.5  99.60%  99.24% 98.35% 95.05%
miR-223-3p inhibitor-1 ~ 42 968 502 6 488 243 802 42810494 6443 841484  150.5  99.63%  99.32% 98.40% 95.15%
miR-223-3p inhibitor-2 46 861 264 7 076 050 864 46 665 822 7020 777035  150.4  99.58%  99.22% 98.25% 94.75%
miR-223-3p inhibitor-3 54 057 034 8 162612 134 53838968 8 101235374  150.5 99.6% 99.25%  98.3% 95.05%
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Figure 3. Distribution of differential gene expression
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X} miR-223-3p 1 4fll 771 26 F0 ) R A v i 22 S
BKIEAT KEGG 38 #6548 70 BT, LL48 715 3 26 56 P A AT
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23.22% LI ] 1L-18 FE{IK T 55. 74% (P<0. 058 6)
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(P<0.01;87),
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Figure 4. GO functional enrichment analysis of differentially expressed genes
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Figure 5. Significantly enriched KEGG column chart
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Table 2. Enrichment analysis results of KEGG pathway

i 24 R RS RpEREE T B A P AR FE
TNF {5538 i% 106 4 Cxcl10 ,Creb313 \Mmp3 . Bcl3 0. 0069 0.0377
IL-17 {553l % 90 3 Cxcl10 Mmp3 . Mmpl13 0.0267 0.0333
A FE P4SO X MR 24 A AR 40 2 Aki7a3  Ugi2b10 0.0482 0.0408
1 BIBHIR I 27 2 Bhlhal5 Pklr 0.0159 0.0741
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Figure 7. RT-qPCR detects the mRNA expression of

inflammatory factors in two groups of cells
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Table 3. TNF signal pathway-related candidate

differential genes

FeH log, FC p FDR
CxcllO 1.629 0.0012 0.111
Creb313 1.895 0.04523 0.638
Mmp3 1.431 0.0002 0.039
Bel3 -2.189 0.0151 0.421
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Figure 8. Relative expression levels of mRNA in

TNF-related pathway differential genes
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