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Expression and clinical significance of sex-determining region Y-box 4 in hepatocellular carcinoma based on

bioinformatics
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University), Shanghai 200438, China

[ Abstract ]  Objective To study the expression of sex-determining region Y-box 4 (SOX4) in hepatocellular carcinoma
(HCC) and its relationship with clinicopathological features and prognosis of HCC. Methods The differential expression of
SOX4 in HCC was studied through analying and mining the public database of tumor genes by bioinformatics method, and the
relationship between SOX4 expression and clinicopathological characteristics was analyzed; the relationship between SOX4
expression and prognosis of HCC patients was analyzed by Kaplan-Meier method; and SOX4-related biological processes and
signal pathways in HCC were explored by Gene Set Enrichment Analysis (GSEA). Results The expression level of SOX4
mRNA in HCC tissues was significantly higher than that in the adjacent tissues (P<<0.01), and was significantly correlated with
tumor stage and tumor size (P<<0.01, P<<0.05). The overall survival and recurrence-free survival of HCC patients in SOX4
low-expression group were longer than those of patients in SOX4 high-expression group (both £<<0.01), and showed the same
prognostic trend in different stages of HCC. Multivariate Cox regression analysis showed that the expression level of SOX4 was an
independent prognostic factor of HCC patients (P<<0.01). SOX4 played an oncogenic role in HCC by regulating DNA replication,
inositol-requiring enzyme 1 (IRE1)-mediated unfolded protein response, mitotic cell cycle arrest, tumor protein p53 activity, Wnt
signaling pathways and so on. Conclusion The expression of SOX4 is increased in HCC tissues, and is related to poor prognosis.
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Fig1 Expression of SOX4 in HCC tissues
A: Expression level of SOX4 mRNA in the TCGA HCC cohort (" P<<0.01. Xx+s); B: Expression level of SOX4 mRNA in the
GSE14520 HCC cohort ("P<<0.01. x+s5); C: The ROC curve of SOX4 in the GSE14520 HCC cohort; D: THC staining of SOX4 in
the normal liver tissues (50 X); E: IHC staining of SOX4 in the HCC tissues (50X). SOX4: Sex-determining region Y-box 4; HCC:

Hepatocellular carcinoma; AUC: Area under curve; TCGA: The Cancer Genome Atlas; ROC: Receiver operating characteristic; IHC:

Immunohistochemistry.
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Fig2 Expression of SOX4 in HCC with different clinicopathological features (based on GSE14520 dataset)
A: Expression of SOX4 mRNA in HCC with different AJCC TNM stages; B: Expression of SOX4 mRNA in HCC with different BCLC
stages; C: Expression of SOX4 mRNA in HCC with different tumor sizes. P<0.05, P<C0.01. x=+s. SOX4: Sex-determining region Y-box

4; HCC: Hepatocellular carcinoma; AJCC: American Joint Committee on Cancer; BCLC: Barcelona Clinic Liver Cancer.
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Fig 3 Kaplan-Meier survival curves of HCC patients with high- or low-expression of SOX4 for OS and RFS

A: Survival analysis of SOX4 for OS in the TCGA HCC cohort; B: Survival analysis of SOX4 for RFS in the TCGA HCC cohort;

C: Survival analysis of SOX4 for OS in the GSE14520 HCC cohort; D: Survival analysis of SOX4 for RFS in the GSE14520 HCC
cohort; E: Survival analysis of SOX4 for OS based on AJCC TNM stage I-1I in the TCGA HCC cohort; F: Survival analysis of SOX4
for OS based on AJCC TNM stage M-IV in the TCGA HCC cohort; G: Survival analysis of SOX4 for OS based on AJCC TNM
stage I-II in the GSE14520 HCC cohort; H: Survival analysis of SOX4 for OS based on AJCC TNM stage Il - IV in the GSE14520

HCC cohort. SOX4: Sex-determining region Y-box 4; HCC: Hepatocellular carcinoma; OS: Overall survival; RFS: Recurrence-free

survival; TCGA: The Cancer Genome Atlas; AJCC: American Joint Committee on Cancer.
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P H &A% B & Cox I HH WK 1R, 7F
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LD 3R IR KT 5 4 M 28 5 TS A ¢ (PBI<
0.05) ; ZKHZE Cox MIHHIE R B R/ LK
PERRIEE . 75 AR AL A SOX4 B PR 338 7K T2 41
MusE B RS BUE R (P <<0.05)
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Tab 1 Cox regression analyses of prognostic value of SOX4 expression in patients
with HCC (based on GSE14520 dataset)
. Univariate analysis Multivariate analysis
Variable
HR (95% CI) P value HR (95% CI) P value
Age (=65 years vs <<65 years) 0.855 (0.489, 1.494) 0.583 1.053 (0.573, 1.932) 0.868
Gender (male vs female) 1.700 (0.821, 3.522) 0.153 1.487 (0.699, 3.162) 0.303
ALT(>50UL ™' vs <50U L") 1.079 (0.703, 1.658) 0.727 0.841 (0.533, 1.327) 0.457
Tumor size (>5 cm vs <5 cm) 1.925 (1.253, 2.958) 0.003 0.931 (0.507, 1.708) 0.817
Multinodular (yes vs no) 1.592 (0.986, 2.571) 0.057 0.419 (0.214, 0.819) 0.011
Cirrhosis (yes vs no) 4.624 (1.137, 18.802) 0.032 4.144 (1.002, 17.130) 0.049
AFP (>300ng e mL ™' vs <300 ng*mL ") 1.629 (1.063, 2.497) 0.025 1.167 (0.737, 1.847) 0.509
AJCC TNM stage (IM-TV vs T-1) 3.516 (2.241,5.514) <0.001 1.914 (0.863, 4.244) 0.109
SOX4 (high-expression vs low-expression) 2.105 (1.356, 3.268) 0.001 1.958 (1.209, 3.169) 0.006

SOX4: Sex-determining region Y-box 4; HCC: Hepatocellular carcinoma; ALT: Alanine aminotransferase; AFP: Alpha-

fetoprotein; AJCC: American Joint Committee on Cancer; HR: Hazard ratio; CI: Confidence interval.
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Fig4 GSEA analysis of SOX4 in HCC
A: GO biological process of SOX4 in HCC; B: KEGG signaling pathway of SOX4 in HCC. SOX4: Sex-determining region Y-box 4;
GSEA: Gene Set Enrichment Analysis; HCC: Hepatocellular carcinoma; GO: Gene Ontology; KEGG: Kyoto Encyclopedia of Genes
and Genomes; IRE1: Inositol-requiring enzyme 1; EGFR: Epidermal growth factor receptor; ERBB2: Erb-B2 receptor tyrosine kinase 2;
TP53: Tumor protein p53; VEGF-A: Vascular endothelial growth factor A.
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