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Hepatocellular carcinoma cells induce M2 macrophage polarization through upregulation

of ANXA2 and ANXAS5 expression
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Abstract: Objective To explore the prognostic value of annexins A2 (ANXA2) and A5 (ANXAS5) in hepatocellular carcinoma
(HCC) and their impact on tumor microenvironment. Methods Public datasets of HCC transcriptome and clinical data and
spatial transcriptomic data were used for survival analysis, correlation analysis, immune microenvironment analysis, and
enrichment analysis to explore the effects of annexin A2 (ANXA2) and ANXA5 on patient prognosis and tumor
microenvironment and the potential mechanisms. Immunofluorescence assays were performed to detect ANXA2, ANXA5, and
ANXAT11 expressions in HCC tissues and their co-expression with CD206. THP-1 cells were treated with culture supernatant of
human HCC MHCC-97H cells (TCM), and the changes in mRNA levels of IL-10, ANXA2, ANXA5, and ANXA11 and the
protein levels of ANXA2, ANXA5, ANXA11, and KLF4 were examined using gqRT-PCR and Western blotting. Flow cytometry
was used to detect the expression of CD206 and PD-L1 in the macrophages. Results ANXA2, ANXA5 and ANXAI11
expressions were all significantly up-regulated in HCC tissues in correlation with poor patient prognosis. GO and GSEA
revealed enrichment of IL-10 and IL-4/IL-13 signaling pathways in tumors overexpressing ANXA2, ANXA5 and ANXA11,
whose high expressions were positively correlated with macrophage infiltration. Immunofluorescence staining demonstrated
co-expressions of ANXA2 and ANXA5 with M2-macrophage markers in human HCC tissues. The conditioned medium from
HCC cells significantly up-regulated the expressions of ANXA2, ANXA5, CD206 and PD-L1 in THP-1 cells, whereas treatment
with the recombinant ANXA2 or ANXA5 protein alone increased CD206 expression only. Correlation analysis indicated that
KLF4 was positively correlated with both ANXA2 and ANXAS5, and inhibition of KLF4 caused significant reduction of ANXA2,
ANXA5 and CD206 levels in THP-1 cells. Conclusion HCC promotes M2 macrophage polarization by up-regulating ANXA2
and ANXAS5 expressions, which contribute to an immunosuppressive microenvironment in HCC and potentially serve as
molecular targets for HCC immunotherapy.
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Tab.1 Primer sequence for qRT-PCR

Gene

Primer (5'-3")

F: ATATTGCCTTCGCCTACCAGAG
R: GCGTCATACTGAGCAGGTGTCTT

ANXA2

F: GACTTCCCTGGATTTGATGAGC
R: GAGGGTTTCATCAGAGCCACAA

ANXAS

F: AAAGGCTTCGGGACGGAT
R: AGCCGTCTTGAAGGAAAGTAGGAT

ANXAIl

F: CTCCGAGATGCCTTCAGCAG
R: TCACATGCGCCTTGATGTCT

IL-10

F: CACCCAGCACAATGAAGATCAAGAT

p-actin

R: CCAGTTTTTAAATCCTGAGTCAAGC

F: Forward primer; R: Reverse primer.
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