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Effect of lysine demethylase 5C on renal carcinoma metastasis

CHEN Ningdai, ZHOU Binggian, CHEN Zheyi, CHEN Shiyu, ZHEN Yingxia
Department of Laboratory Medicine, Xinhua Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai 200082, China

[Abstract] Objective: To investigate the effects of lysine demethylase 5SC (KDMS5C) on the migration and invasion of renal clear
cell carcinoma, analyze the genes regulated by KDMS5C and explore the mechanisms of promoting renal cell carcinoma after its
inactivation. Methods - Lentivirus was used to construct human renal clear cell carcinoma 786-O and Caki-1 cell lines with KDM5C
stable knockout. The changes of migration and invasion abilities of renal carcinoma cells were observed by Transwell assay.
Epithelial-mesenchymal transition (EMT) protein expression was detected by Western blotting. Differential gene analysis and
functional pathway enrichment analysis were performed by using 786-O Control-sg, KDM5C-sg 2 group cell RNA sequencing data
and The Cancer Genome Atlas (TCGA) public database to further explore the cancer-promoting mechanisms after KDM5C deletion.
The up-regulated EMT-related genes in sequencing data were screened out according to the EMT gene set, and the genes were
screened by survival analysis and univariate COX analysis. Finally, LASSO regression analysis and risk forest model were used to
further screen genes highly related to the phenotype after KDM5C knockout. Results+After the deletion of KDM5C, both 786-O
and Caki-1 cells showed significant migration and invasion phenotypes compared with control groups. Analysis of TCGA database
indicated that mutation of KDM5C in renal cancer patients led to poor prognosis (P=0.042). RNA sequencing analysis showed that
KDM5C knockout may affect cell adhesion molecules and upregulate epithelial-mesenchymal transition-related genes. Western
blotting detected the increased expression levels of P -catenin, Vimentin and Snail proteins in two kinds of cells after KDM5C
knockout. Finally, ten up-regulated EMT genes were obtained by survival analysis and univariate COX analysis for LASSO
regression analysis and risk forest model prediction. The results showed that KDM5C may have a regulatory effect on PLAUR gene.
Conclusion * The mutation of KDM5C can promote the development of renal carcinoma by enhancing migration and invasion.
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Note: A. Expression of KDM5C mRNA in tumor samples and controls in the TCGA database. B. The mutation ratio of KDMS5C in different cancers in the

TCGA database. Red boxes indicate KDM5C.
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Note: A. Transfection efficiency of KDM5C-sgRNA in 786-O and Caki-1 verified by Western blotting. B. Effect of transfection of KDM5C-sgRNA plasmid on
migration of 786-O and Caki-1 cells. C. Effect of transfection of KDM5C-sgRNA plasmid on invasion of 786-O and Caki-1 cells. “P=0.000, compared with
Control-sg.

2 KDM5CRER % % B 40 B 7= 2 i 25 0

Fig 2 Effect of KDM5C knockout on renal clear cell carcinoma cell

BB o Tl % DA K EMT Z AR RO EAE AL B, E— 5200, Hoh KDM5C kARG BFAT 4800, RAH:
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BOUE R HL 1 100 07 B 9 SR T KDMSC RZEX LR 1 B
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ventricular cardiomyopathy @ 0 10 30 50 70 90 110 130 150 170 190
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| | |
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Note: A. PCA plot and heatmap of the two groups. B. Venn plots of upregulated and downregulated genes in 786-O_KDMS5C-sg cells compared to 786-
O_-control-sg cells. C/D. Go analysis (C) and KEGG analysis (D) on the sequencing data. E. KM plot of the prognosis of KIRC patients with and without
KDMS5C mutation.

B3 KDM5CRiFEEREMME RNATF

Fig3 RNA sequencing ana1y51s of renal carcinoma cells with KDMS5C knockout
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KDMS5C i 1% 5 786-O Fl Caki-1 4 Jifd /4 B -catenin.
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Fig 5 Effect of up-regulated EMT-related gene on prognosis after KDM5C knockout
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