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Colorectal cancer exosomes induce tumor associated macrophage polarization to
inhibit the anti-tumor activity of CD8" T cells

ZHOU Jianghao, XIE Shuhai, CHEN Yong
(Department of Gastrointestinal Oncology, The First Affiliated Hospital of Hainan Medical University , Haikou 570102, China)

Abstract Objective To investigate the effect of macrophage polarization induced by colorectal cancer exosomes on the anti-tumor
activity of CD8" T cells. Methods MO macrophages were co-incubated with PBS,HT-29 cells,and LoVo exosomes (HT-29 and LoVo
exo) for 48 h,and termed the PBS,HT-29 exo,and LoVo exo groups. Real-time quantitative polymerase chain reaction was performed
to detect M2 macrophage biomarker CD206, Arginase-1,11.-10,and CD163 mRNA expressions as well as M1 macrophage biomarker
iNOS and IL-18 mRNA expressions. CD8" T-cells were co-incubated with the macrophages of the aforementioned groups (PBS+MO,
HT-29 exo+MO0,and LoVo exo+MO groups) for 48 h. Flow cytometry was performed to detect CD8'T PD-1 expression. Next,the PBS+MO,
HT-29 exo+M0,and LoVo exo+MO0 groups of CD8" T-cells were incubated with HT-29 or LoVo cells for 24 h,respectively (PBS+M0/
CD8'T,HT-29 exo+M0/CD8'T,and LoVo exo+MO/CD8'T groups). Subsequently ,the enzyme-linked immunosorbent assay (ELISA) was
used to detect the concentration of IFN-y, perforin, and granzyme B in the cell supernatant. The cell lysis rates of HT-29 and LoVo cells
were detected through cytotoxicity experiments. Results  Compared with the PBS group,CD206, Arginase-1,1L-10 ,and CD163 mRNA
expressions of macrophages in the HT-29 exo and LoVo exo groups were significantly upregulated (P < 0.05), whereas iNOS and IL-13
mRNA expressions were significantly downregulated (P < 0.05). Compared with the PBS+MO group , the HT-29 exo+MO and LoVo exo+MO0
groups exhibited significantly increased PD-1 expression (P < 0.05). Compared with the PBS+M0/CD8'T group, the IFN-y, perforin,
and granzyme B levels in the cell culture supernatant of the HT-29 exo+M0/CD8'T and LoVo exo+M0O/CD8'T groups were significantly
reduced (P < 0.05), and the cell lysis rates of HT-29 and LoVo were significantly reduced (P < 0.001). Conclusion M2 macrophage
induced by HT-29 and LoVo exo can inhibit the tumor-killing function of CD8" T cells.
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Gene Primer sequence
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A, real-time quantitative PCR was performed to detect the relative CD68 mRNA expression level; B, identification of CD8" T cells using flow cytometry.

*P < 0.05 vs. THP-1.

The relative expression

The relative expression

of CD206 mRNA

of CD163 mRNA
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Fig.1 Identification results of MO macrophages and CD8" T cells
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A,CD206 mRNA expression; B, Arginase-1 mRNA expression; C,IL-10 mRNA expression; D,CD163 mRNA expression; E,iNOS mRNA expression; I,

IL-18 mRNA expression. *P < 0.05 vs. PBS group.
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Fig.2 Comparison of relative CD206, Arginase-1, IL-10, CD163, iINOS, and IL-18 mRNA expression levels in macrophages from

the different groups
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A,CD206 mRNA expression; B, Arginase-1 mRNA expression; C,IL-10 mRNA expression; D,CD163 mRNA expression; E,iNOS mRNA expression; I,

IL-1B mRNA expression. *P < 0.05 vs. PBS group.
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Fig.4 Comparison of relative CD206, Arginase-1, IL-10, CD163, iINOS, and IL-13 mRNA expression levels in macrophages from

the different groups
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A, comparison of CD8" T cell proliferation ability; B, comparison of CD8" T cell apoptosis levels; C, comparison of PD-1 expression levels in CD8" T cells.

* P <0.05 vs. PBS+MO group.
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Fig.5 Comparison of CD8" T cell proliferation, apoptosis, and depletion levels
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A, after incubation with HT29 cells, IFN-y, perforin, and granzyme B levels secreted by CD8" T cells in each group;B, after incubation with LoVo cells,

IFN-y, perforin, and granzyme B secreted by CD8" T cells in each group. *P < 0.05 vs. PBS+M0/CD8"T group.
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Fig.6 IFN -y, perforin, and granzyme B secreted by CD8" T cells in each group
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A, comparison of HT-29 cell lysis rate; B, comparison of LoVo cell lysis rate. *P < 0.05 vs. PBS+M0/CD8T group.
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Fig.7 Comparison of CD8" T cell cytotoxicity against HT-29 and LoVo cells from the different groups
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