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PLXNAL1 is highly expressed in hepatocellular carcinoma and affects patients' survival

and immune microenvironment
SU Lili, LIANG Wanging, LU Zhenyu, HAN Xiao

Department of Oncology, First Affiliated Hospital of Bengbu Medical College, Bengbu 233000, China

Abstract: Objective To investigate PLXNA1 expression in hepatocellular carcinoma (HCC) and explore its biological function
and impacts on patients' survival outcomes and immune microenvironment. Methods Bioinformatic analysis of highly
expressed immune-related genes in HCC were performed using TCGA database and Immport website, and 7 genes associated
with the survival outcomes of the patients were identified using univariate Cox regression analysis, Gene Expression Profiling
Interactive Analysis, and Kaplan Meier plotter website. The expression profile of PLXNA1 in HCC was verified using GEO
database. The impact of PLXNA1 expression on survival outcomes of HCC patients was analyzed using TCGA database,
Kaplan Meier, and timeROC curve analyses, and its association with immune cell infiltration was explored using TIMER
website, CIBERSORT, and ssGSEA. Immunohistochemmistry was used to detect PLXNA1 expression in clinical specimens of
HCC and adjacent tissues, and the correlation of PLXNA1 expression level with the patients' survival was analyzed. RT-qPCR
was used to examine PLXNA1 expressions in different HCC cell lines, and the effects of PLXNA1 knockdown on proliferation
and migration of SMMC-7721 cells were evaluated using CCK-8 and Transwell assays. Results Bioinformatic analyses
suggested that PLXNA1 was highly expressed in HCC, and its high expression was associated with poor survival outcomes of
the patients. PLXNA1 expression level was significantly correlated with immune cell infiltration in HCC.
Immunohistochemmistry showed that compared with the adjacent tissues, HCC tissues had significantly higher PLXNA1
expressions, which were associated with a poor patient survival and served also as a diagnostic indicator for HCC (AUC=
0.9346). In cultured HCC cell lines, SMMC-7721 cells showed a higher PLXNA1 expression than HL-7702 cells, and PLXNA1
knockdown significantly suppressed proliferation and migration of SMMC-7721 cells. Conclusion PLXNAI is highly
expressed in HCC to promote tumor cell migration and proliferation and affect the patients' survival outcomes and immune
microenvironment.
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Intersections between immune-related genes and significantly upregulated genes in HCC.
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Fig.2 Screening of immune-related genes from the differentially expressed

genes (DEGs) that are highly expressed in HCC and associated with survival

outcomes of the patients.
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Fig.3 PLXNAL expression levels in hepatocellular carcinoma. A: Expression level of PLXNA1 is higher in HCC than in
normal tissue from GSE64041 dataset. ****P<0.0001. B: Expression level of PLXNA1 is higher in SMMC-7721 cells than in HL-
7702 cells. **P<0.01. C: PLXNAI1 expression in hepatocellular carcinoma tissues and paracarcinoma tissues determined by
immunohistochemical experiments.
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Fig.4 Relationship between PLXNA1 expression levels and HCC patients' survival prognosis based on the TCGA
database. A: Unsupervised clustering groups samples in TCGA according to PLXNA1 expression level. B: Kaplan-
Meier survival curve of overall survival (OS) for patients stratified by PLXNA1 expression levels based on the TCGA
database. C: ROC curve of OS for patients stratified by PLXNA1 expression levels based on the TCGA database.

A . ——High-PLXNAI B 1009
——Low-PLXNALI
100 30
] g
—_ ] = 60—
é ] £
3 G 40
z 50+ 5
g ] ©x
g ] 20
& ] Logrank P=0.0042 AUC=0.9346
1 HR=4.091, 95% CI=(1.464 to 11.43) 0 A & s 1k
0 T T 1

0 10 20 30 40 50 60 100%-Specificity %
Survival time (months)

ES5 PLXNAIKRIAKF S BEEFREZ ERIX R (BT HCKH)

Fig.5 Relationship between PLXNA1 expression level and HCC patients' survival based on results
of immunohistochemistry. A: Kaplan-Meier survival curve of OS for patients stratified by PLXNA1
expression levels based on immunohistochemistry. B: ROC curve of patients stratified by PLXNA1
expression levels based on immunohistochemistry.
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A Expression of PLXNA1 in LIHC based on tumor grade B Expression of PLXNA1 in LIHC based on patient's age
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Fig.6 Relationship between PLXNA1 expression in HCC and clinicopathologic features of the patients. A: Relationship
between tumor grade and PLXNAT expression level in HCC. B: Relationship between patients' age and PLXNA1 expression
level in HCC. C: Relationship between nodal metastasis status and PLXNA1 expression level in HCC. D: Relationship between
individual cancer stages and PLXNA1 expression level in HCC. **P<0.01, ***P<0.001.
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