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Abstract

Key words

Background and Aims: The gene solute carrier family 2 member 1 (SLC2A1) encodes the glucose
transporter 1 (GLUT1), which is closely related to the glycolysis pathway. Glycolysis is a primary
physiological pathway for energy supply in malignant tumors. Therefore, SLC2A1 may be involved in
the occurrence and development of various malignant tumors. Given that the expression and biological
function of SLC2A1 in hepatocellular carcinoma (HCC) are not fully understood, this study was
conducted to investigate the expression and significance of SLC2A1 in HCC through bioinformatics
methods and clinical research.

Methods: The RNA-seq data and clinical information of HCC patients were downloaded from the
TCGA database. The expression of SLC2A1 in HCC, its prognostic value, and the differentially
expressed genes in HCC patients with different levels of SLC2A1 expression were analyzed through
enrichment and correlation analysis. Surgical specimens and clinicopathologic data from 80 HCC
patients treated at Northern Jiangsu People's Hospital were collected. The expression of SLC2A1 in HCC
and its relationship with clinicopathologic characteristics and prognosis were analyzed. Independent risk
factors affecting the prognosis of patients were also screened.

Results: The analysis of the TCGA database showed that SLC2A1 mRNA was highly expressed in
HCC. Patients with high expression had significantly worse overall survival (HR=2.50, 95% CI=1.76-
3.56, P<0.001), disease-specific survival (HR=2.13, 95% CI=1.34-3.37, P=0.001), and recurrence-free
survival (HR=1.42, 95% CI=1.05-1.93, P=0.025) compared to those with low expression. The
expression level of SLC2A1 was closely related to RNA methylation and the degree of immune cell
infiltration (all P<0.05). Comparative analysis of clinical pathological data from 80 patients showed that
the expression of SLC2AT1 protein in HCC tissues was significantly higher than in adjacent non-tumor
tissues (P<0.05). SLC2A1 expression level was significantly associated with TNM stage, hepatitis B
infection, and vascular invasion (all P<0.05). Univariate analysis showed that TNM stage (HR=1.921,
95% CI=1.365-1.554, P=0.01), vascular invasion (HR=1.925, 95% CI=1.253-2.958, P=0.003), hepatitis
B infection (HR=1.365, 95% CI=0.624-1.654, P=0.029), alpha-fetoprotein (HR=1.629, 95% CI=1.063-
2.479, P=0.025), and SLC2A1 (HR=1.934, 95% CI=1.261-2.965, P=0.002) were associated with patient
prognosis. Multivariate analysis indicated that vascular invasion (HR=1.657, 95% CI=1.036-2.652, P=
0.035) and SLC2A1 (HR=1.753, 95% CI=1.132-2.715, P=0.012) were independent risk factors for the
prognosis of HCC patients.

Conclusion: SLC2A1 is highly expressed in HCC, and its high expression is closely related to poor
prognosis in patients. Besides its role in glycolysis, SLC2A1 may have various biological functions.
Further research on SLC2A1 may potentially identify new targets for the prevention, treatment, and
prognostic evaluation of HCC.

Carcinoma, Hepatocellular; Glucose Transporter Type 1; Prognosis; Computational Biology
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Figure 1 SLC2AL1 expression analysis  A: Expression of SLC2A1 mRNA in pan-cancer; B: Expression of SLC2A1 mRNA in
normal tissues and HCC tissues; C: Paired analysis of SLC2A1 mRNA expression levels in normal and HCC tissues;
D: SLC2A1 mRNA expression levels in patients with different TNM stages; E: Immunohistochemical analysis of SLC2A1

expression in HCC tissues and adjacent non-tumor tissues (x40); F: Quantitative analysis of immunohistochemical staining
of SLC2A1 in 80 pairs of HCC and adjacent non-tumor tissues
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Table 1 Relationship between SLC2A1 expression and clinicopathologic characteristics of HCC patients [n (%)]

HE KKk (n=40)  HFRE(r=40) P Az lR3RIA(n=40) i3RIk (n=40) P
el i A

& 24(60.0) 17(42.5) R 26(65.0) 27(67.5)
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>60 25(62.5) 27(67.5) 0435 >400 30(75.0) 29(72.5) 0847
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YRR CH 10(25.0) 9(22.5)
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Figure 2 Analysis of the relationship between SLC2A1 expression and HCC prognosis

sample analysis

A: TCGAXHE s B: I IREEAIT
A: TCGA data analysis; B: Clinical
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HR=2.29 (1.48-3.54) HR=2.24 (1.46-3.44) HR=2.55 (1.67-3.88)
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3 SLC2A1 RIESHCC ELATEHX FR
Figure 3 Relationship between SLC2A11 expression and prognosis of HCC subgroups

R2 OSHEXAEZEWEREEMEEZE CoxBIFNHT

Table 2 Univariate and multivariate Cox regression analysis of factors related to OS

I 0.992(0.973~1.011) 0.405 — —
P 1.700(0.821~3.522) 0.153 — —
TNM 43-3] 1.921(1.365~1.554) 0.010 1.365(1.221~2.365) 0.055
MAERAE 1.925(1.253~2.958) 0.003 1.657(1.036~2.652) 0.035
IR 1.365(0.624~1.654) 0.029 — —
AFP 1.629(1.063~2.479) 0.025 1.362(0.861~2.157) 0.187
SLC2A1 1.934(1.261~2.965) 0.002 1.753(1.132~2.715) 0.012
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Figure 4 Differentially expressed gene analysis  A: Volcano plot; B: Heatmap
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Figure 5 Enrichment analysis of differentially expressed genes
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Figure 6 Correlation analysis between SLC2A1 expression and m6A RNA methylation modification
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Figure 7 Correlation analysis between SLC2A1 expression and immune cell infiltration levels
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