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ABSTRACT Objective: To explore the expression and clinical significance of CD39 (encoding gene ENTPD1) in Hepatocellular
carcinoma and its correlation with immune infiltration and T cell exhaustion in HCC tumor microenvironment. Methods: The mRNA
expression of CD39 in HCC and its correlation with immune infiltration, correlated genes and prognosis of HCC were assessed by
TIMER, GEPIA, Kaplan-Meier Plotter databases. The differential expression of CD39 in HCC specimens and its relationship with CD8*T
cell exhaustion were further verified by immunofluorescence, cell sequence and flow cytometry. Results: (1) Bioinformatics data showed
that CD39 expression was upregulated in a variety of tumor tissues (including HCC) (P<<0.05). And its expression level was significantly
related to the clinical prognosis of HCC. HCC patients with high expression of CD39 had shorter relapse-free survival(P=0.025) and pro-
gression-free survival (P=0.026) than those low expression group. The results of immune infiltration analysis indicated that CD39 expres-
sion level was positively correlated with the infiltration levels of CD8'T, CD4'T, and macrophages in HCC tumor microenvironment. (2)
Immunofluorescence and flow cytometry results revealed that transcriptional and protein levels of CD39 were both higher in HCC tumors
than adjacent tissues. And, CD39 was co-expressed with LAYN, TIM3 and CTLA4, and the expression level of CD39 in exhausted
CDS&'T cells was significantly higher than that in non-exhausted cells. Conclusions: CD39 is highly expressed in HCC tumor tissues and
CDB8'T cells, which is closely related to RFS, PFS and immune cell infiltration of HCC. And, CD39 participates in CD8'T cell exhaustion
process, which may be a potential immunotherapy target for HCC patients.
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Fig.1 Differential expression levels of ENTPDI in diverse tumor and normal tissues (A) The mRNA expression level of ENTPDI in human cancers was

analyzed by TIMER database; (B) Comparison of ENTPDI in normal and HCC tumor tissues using the GEPIA website.

2.2 ENTPDI %&ix5 HCC B2EWMEHEEEST
Kaplan-Meier Plotter £ 4% 7243 #1 CD39 5 HCC H & 15
KR, R R CD39 Rk B BA B W Tt RALT

A
Progression-free survival

1.04

059 Low
== ——— High
S 0.6 .
<
»
£0.47
c
3
5 0.2- HR =0.55 (0.32 — 0.94)
o 0 logrank P =0.026

004 "™

0 20 40 60 80 100 120

Time (months)

] (PFS)P=0.026,0.55 (0.32-0.94) (&l 2A) FITH k4
(RFS)P=0.025,HR=0.44(0.21-0.92) (& 2B),

B
Relapse-free survival
I
2
=
3
7]
€
3
o 0.2 HR =0.44 (0.21 - 0.92)
- =g logrank P = 0.025
0.0
0 20 40 60 80 100

Time (months)

2 CD39 Fik7kF5 HCC MLt REFH(PFS) AL E L EFHRFS)(B)HIX R
Fig.2 Correlation analysis between CD39 expression level and progression-free survival (PFS) (A) and recurrence-free survival (RFS) (B) in HCC
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Fig.3 CD39-related genes analysis. (A) Scatterplot of CD39-related genes distribution in HCC; (B) Gene heatmap negatively correlated with CD39 (top
50); (C) Gene heatmap positively correlated with CD39 (top 50).
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Fig.4 Correlation of ENTPD1 with immune infiltration and cell exhaustion in the tumor microenvironment (A) Relationship between ENTPD1 and levels

of immune cell infiltration. (B) Relationship between ENTPDI and exhaustion molecules expression levels in CD8'T cells.
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Fig.5 Analysis of CD39 expression in HCC and its correlation with cell exhaustion. Immunofluorescence (A) and cell sequencing (B) were used to

analyze CD39 expression levels in tumor and peri-tumor. (C) Flow cytometry detect CD39 expression in tumor TILs. Sequencing (D) and flow cytometry

(E) analyzed the correlation between CD39 and CD8'T cell exhaustion.
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