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Changes in renal cell glycolysis and amino acid metabolism

during cisplatin-induced acute Kkidney injury
Xu Shen', Liang Nannan®, Ren Yahui', He Yizhang', Zhang Tao', Yu Dexin'
(' Dept of Urology, The Second Affiliated Hospital of Anhui Medical University, Hefei 230601 ;
*School of Public Health, Anhui Medical University, Hefei 230032)

Objective

To evaluate the change of energy metabolism during cisplatin-induced acute kidney injury.

Adult CD-1 male mice were intraperitoneally injected with a single dose of cisplatin (20 mg/kg), and

renal function and renal tissue pathology were tested ; gene expression was analyzed and signaling pathways were en-

riched in cisplatin-treated renal tubular epithelial cells using transcriptome ; the contents of renal glycolysis and a-

mino acid metabolites were analyzed using liquid chromatography-tandem mass spectrometry ( LC-MS/MS). Re-

sults

Serum urea nitrogen and blood creatinine significantly increased in cisplatin-treated mice. Pathological his-

tology observed swelling and shedding of renal tubular epithelial cells. Transeriptome analysis revealed that 2 632
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Overexpression of circular RNA HIPK3

prevents activation of rat microglia
Zhou Yuting' ,Liu Rui', Wang Siwen' , Hu Zhenzhen® , Zheng Datong'~*
(' Children's Medical Center,’ Clinical Molecular Diagnostic Center
The Second Affiliated Hospital of Nanjing Medical University , Nanjing 210003 )

Abstract Objective To investigate the relationship between circular RNA homeodomain interacting protein ki-
nase 3 (circHIPK3) and the activation of rat microglia (RM) cells. Methods In vitro, RM cells were cultured
and randomized into normal and oxygen-glucose deprivation/reperfusion (OGD/R) groups, and the expression lev-
el of circHIPK3 in each group was detected by RT-qPCR. The circHIPK3 lentiviral vector with puromyein resist-
ance was constructed, and the overexpression (OE) group and negative control (NC) group were set up. The opti-
mal multiplicity of infection (MOI) for RM cells was determined based on fluorescence expression, and puromycin
was used to screen RM cells stably expressing circHIPK3. The cells of OE and NC groups were treated with OGD/
R, and the expression levels of ionized calcium binding adaptor molecule 1 (Iba-1) and eukaryotic tumor necrosis
factor receptor superfamily (CD40) were detected by Western blot. The circHIPK3 translational protein potential
was analyzed by the circRNAdb database, while the potential binding microRNAs on circHIPK3 were predicted by
circBank and Starbase databases. Results OGD/R down-regulated circHIPK3 in RM cells (P <0.000 1). The
sequencing results were accurate and the lentiviral vector of circHIPK3 was constructed successfully. The optimal
MOTI of RM cells was 80, puromycin at a concentration of 2 pg/ml was used to screen RM cell lines stably express-
ing circHIPK3. RT-qPCR results showed that the expression level of circHIPK3 was significantly higher in the OE
group compared with the NC group (P <0.01). Western blot results revealed that the expression levels of Iba-1
and CD40 in the OE group were markedly lower than those in the NC group (P <0.05). Protein translation analy-
sis showed that circHIPK3 encoded a polypeptide of 404 amino acids with two internal ribosome entry sites (IRES)
and an open reading frame ( ORF). Database analysis uncovered that circHIPK3 could target eight specific miR-
NAs, namely hsa-miR-3529-5p, hsa-miR-379-5p, hsa-miR-506-3p, hsa-miR-33, hsa-miR-450b-5p, hsa-miR-
551b-3p, hsa-miR-193, and hsa-miR-508-3p. Conclusion The overexpression of circHIPK3 effectively suppres-
ses OGD/R-induced activation of RM cells. It has the potential to encode peptides and may act as a miRNA
sponge. These findings provide a foundation for further study of circHIPK3 functions.

Key words circHIPK3; circular RNA ; microglia;oxygen-glucose deprivation/reperfusion ; Lentivirus
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genes were upregulated and 2 799 genes were downregulated in cisplatin-treated HK-2 cells. GO and KEGG analy-
sis showed that differential genes were enriched in energy metabolism. The GSEA analysis results showed that cispl-
atin caused an upregulation of the oxidative phosphorylation pathway and a downregulation of the glycolysis pathway
in renal tubular epithelial cells, further KEGG analysis demonstrated that cisplatin caused changes in the expression
of amino acid genes in renal cells. Metabolomics showed that the contents of glycolytic intermediates and several a-
mino acids were altered in the kidney of cisplatin-treated mice. Conclusion Cisplatin-induced acute renal injury
is accompanied by modification in renal tubular cell glycolysis and amino acid metabolism.

Key words cisplatin; acute kidney injury; cellular metabolism; glycolysis; amino acid metabolism



