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Tab.1 Primer sequences

Primer name Primer sequences( 5°37)

GAPDH F: CCAGCAAGAGCACAAGAGGAAGAG
R: GGTCTACATGGCAACTGTGAGGAG
BGN F: ACCTGGGTCTGAAGTCTGTGC

R: GCTCGGAGATGTCGTTGTTCTG

COL5A1 F: CGCTCTCCCGTCTTCCTCTAC

R: ATTCTGTGCCACTTGCCATCTG
MMP1 F: TTACACGCCAGATTTGCCAAGAG

R: TCAGAGGTGTGACATTACTCCAGAG
VCAN F: CCTGTTATCCTACTGAAACTTCCTACG

R: ATCAACACAAGTGGCTCCATTACG
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A: DEGs volcano plot; B: Differential gene PPI network; C: Hub gene screening.
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2 GO KEGG
Fig.2 GO analysis and KEGG analysis

A: GO enrichment analysis; B: KEGG enrichment analysis.

3 HCT/DDP
Fig.3 Detection of HCT/DDP resistance in colorectal cancer
A: CCK-8 examination of cell viability between drug—esistant and parental strains; B: ICy, analysis of parental and drug—esistant strains; *© P<

0.05 **P<0.01 ***P<0.001 vs HCTS group.

2
Tab. 2 Relative expression of core genes between parental cells and drug-resistant cells in transcriptome analysis
Genes log,( Fold Change) P value Genes log,( Fold Change) P value
SPP1 Anf <0.01 MMP1 4.273 <0.001
VCAN 1.788 <0. 001 MMP3 —nf =0.05
SULF1 -4.452 <0.01 CTHRC1 -3.437 =0.05
TIMP1 0.607 <0.001 CXCL1 -4.974 <0. 001
AGT 0.224 =0.05 CXCL5 -14.482 <0. 001
COL1A1 0.302 =0.05 CXCLI12 nf =0.05
COLI12A1 -0.987 =0.05 THBS2 Inf =0.05
BGN 1.750 <0.001 COL5A1 4.816 <0.001
COL11A1 —nf =0.05 COL5A2 -0.235 <0. 001
COL10A1 1.666 0.779 COL1A2 -0.243 =0.05

Inf: Infinity; -nf: Infinitesimal.

VCAN . 5D.5E) .
CRC RFS  0S ( 2.6 VCAN
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4
Fig.4 Validation of the expression of screened gene
A: qRT-PCR detection of gene transcription levels in normal intestinal mucosal cells and CRC cells; B: qRT-PCR detection of gene transcription lev—
els in CRC cell parent strains and DDP resistant strains; C: Western blot detection of VCAN expression levels in normal intestinal mucosal cells CRC
cells and DDP resistant cells; a: NCM460; b: HCT8; c: HCT116; d: HT29; e: HCT8/DDP; * * P<0.01 *** P<0.001 vs NCM460 group; *P<0.01 **
P<0.001 vs HCT8 group.

5 VCAN
Fig.5 Clinical value analysis of VCAN
A: The transcription level of VCAN in CRC tissue was higher than that in normal mucosal tissue; B: Patients with high VCAN expression had poorer
0S; C: Patients with high VCAN expression had poorer RFS; D: Forest plot of OS HR values and P values under different clinical variables; E: Forest

plot of OS and RFS values and P values under different clinical variables.
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A: Western blot detection of overexpression of VCAN effect; B: CCK-8 method was used to detect cell proliferation; C: CCK-8 detection of cisplatin
resistance; D: ICg, analysis of NC group and OE group; * P<0.05 *** P<0.001 vs 0 h group; #P<0.05 *#P<0.001 vs 0 wg/ml group; “% P<0.01

vs NC group.
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7 VCAN
HCTS
Fig.7 The effect of overexpression of
VCAN on the apoptosis of HCTS cells
A: Flow cytometry detection of DDP
induced cell apoptosis; B: Apoptosis rate of
VCAN overexpressing cells after DDP treat—
ment; *** P<0. 001 vs NC group.
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8 VCAN HCTS
Fig.8 The effect of overexpression of VCAN on the cell cycle of HCTS cells
A: No DDP treatment; B: 50 wg/ml DDP treatment; © P<0.05 ** P<0.01 *** P<0.001 »s NC group; *P<0. 01 vs NC+DDP group.

9 VCAN AKT-mTOR
Fig.9 The effect of VCAN on the AKT-mTOR pathway
A: KEGG enrichment analysis of VCAN co expressed genes; B: GEPIA database analysis of VCAN and AKT; C: VCAN regulates AKT mTOR
pathway.
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Bioinformatics analysis of VCAN as a

key target in colorectal cancer cisplatin resistance
Li Jingsian' Chen Huiguang' > Wu Jianze' Wang Dequan' Chen Zhifen® Wu Qingming' *

'Institute of Infection  Immunology and Tumor Microenvironment Wuhan University of Science and
Technology Hubei Prorince Key Laboratory of Occupational Hazard Identification and Control Wuhan 430081,
*Center of Basic Medical Research Institute of Medical Innovation and Research ~Peking University
Third Hospital Beijing Key Laboratory for Interdisciplinary Research in Gastrointestinal Oncology ( BLGO)
Beijing  100191; *Dept of Gastroenterology Zhongnan Hospital of Wuhan University Hubei Clinical
Center and Key Laboratory for Intestinal and Colorectal Diseases Wuhan 430071; *Dept of Gastroenterology
Tianyou Hospital Wuhan University of Science and Technology Wuhan 430064

Abstract Objective To predict and validate key targets for cisplatin ( DDP) resistance in colorectal cancer
( CRC) to provide more options for precision medicine in clinical treatment. Methods Differentially expressed
genes ( DEGs) between normal colonic mucosa and CRC were screened from the gene expression omnibus( GEO)
database. Key genes were identified using the STRING database and Cytoscape software. DEGs were subjected to
enrichment analysis using the gene ontology( GO) and kyoto encyclopedia of genes and genomes( KEGG) databas—
es. Key targets were validated through RNA-seq qRT-PCR and Western blot. The versican( VCAN) gene overex—
pression vector was transfected into human ileocecal colorectal adenocarcinoma cell line HCT8 and cell viability
was assessed using the CCK-8 assay. Flow cytometry was used to assess apoptosis and cell cycle distribution. qRT-
PCR and Western blot were performed to detect mRNA and protein levels of the target genes. Results In this stud—
y 118 upregulated DEGs and 146 downregulated DEGs were identified from the GEO database. DEGs were mainly
enriched in extracellular matrix degradation extracellular matrix organization and the phosphoinositide 3-kinase
( PI3K) —protein kinase B ( AKT) signaling pathway. Based on protein-protein interaction network analysis 20 hub
genes were identified. By comparing the transcriptome sequencing results of the HCT8 parental strain and DDP —e—
sistant strain the VCAN gene was further selected. In CRC tissues the expression level of VCAN was higher than
that in normal colonic mucosa and patients with high VCAN expression had shorter overall survival ( OS) and re—
currence free survival( RFS) times. Overexpression of VCAN in CRC cells promoted cell proliferation ( P<0. 05)
increased resistance to DDP  reduced DDP-induced apoptosis ( P<0.05) and G,/G, phase arrest ( P<0.05) ;
upregulation of VCAN activated the protein kinase B ( AKT) -mammalian target of rapamycin ( mTOR) signaling
pathway. Conclusion Bioinformatics and transcriptome sequencing identified VCAN as a key target gene for DDP
resistance in CRC  potentially promoting CRC progression and DDP resistance by regulating the AKT-mTOR path—
way.

Key words VCAN; cisplatin; bioinformatics; transcriptomic sequencing; AKT-mTOR signaling pathway; chemo-
therapy resistance
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