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Introduction: Mucosal-associated invariant T (MAIT) cells are a group of unconventional 
T cells, which strongly express CD161 and are involved in defending against infectious 
pathogens and inflammatory diseases. They are activated by inflammatory cytokines, secrete 
various cytokines and cytotoxic molecules, and express chemokine receptors and integrins. 
However, the underlying mechanisms of MAIT cells in colon cancer are still not fully 
understood.
Methods: The phenotype and frequency of circulating MAIT cells were investigated by flow 
cytometry in colon cancer patients and healthy donors. CD161 was examined in cancerous 
and paracancerous nontumor tissues of colon cancer patients by immunohistochemistry. The 
serum levels of IFN-γ and IL-17A were analyzed by ELISA. Finally, MAIT cells were also 
detected in peripheral blood and tumor tissues in a CT26 tumor-bearing mice model.
Results: The percentages of CD4+CD8− MAIT cells, CD4−CD8+ MAIT cells, and 
CD4−CD8− MAIT cells increased in the peripheral blood of colon cancer patients compared 
with healthy donors. The expression of CD161 protein in colon cancer cancerous tissues was 
higher than that in the paracancerous nontumor tissues. The killer cell lectin-like receptor B1 
(KLRB1), a coding gene for CD161, was positively associated with the gene expressions of 
immune inhibitory receptors, such as CTLA4, HAVCR2, PDCD1, and CD274 in colon 
cancer. Furthermore, the serum levels of IFN-γ and CEA were positively correlated with 
CD8+ MAIT cells in the peripheral blood of colon cancer patients.
Conclusion: Taken together, our data suggest that the circulating MAIT cells and the 
expression of CD161 protein in the tumor tissues increased in colon cancer patients, and 
MAIT cells may participate immune activities in colon cancer.
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Introduction
Colon cancer is one of the most common human malignant diseases and it is the 
third-leading cause of cancer-related deaths worldwide.1 Metastasis is the most 
frequent cause of death in colon cancer patients. T lymphocytes, natural killer (NK) 
cells, B lymphocytes, and macrophages from tumor microenvironments are impor-
tant determinants for cancer occurrence and progression and ultimately affect 
clinical outcomes, by interacting crosstalking with tumor cells.

Mucosal-associated invariant T (MAIT) cells are a subset of “unconventional” 
T lymphocytes that are highly abundant in human liver tissues, mucosal tissues, and 
peripheral blood.2–4 MAIT cells express semi-invariant T-cell receptor (TCR) α 
chains (Vα7.2-Jα33 in humans and Vα19-Jα33 in mice) and TCRβ chains (Vβ2, 
Vβ13, and Vβ22 in humans and Vβ6 and Vβ8 in mice).5,6 In addition, MAIT cells 
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are recognized by high expressions of CD161, CD8, CD4, 
and CD4−CD8− double negative (DN).7 They can be sti-
mulated by microbial metabolites and exhibit rapid effec-
tor responses by the major histocompatibility complex 
(MHC) class I-like protein (MR1). Activated MAIT cells 
can produce tumor necrosis factor-α (TNF-α), interferon- 
gamma (IFN-γ), interleukin-17A (IL-17A), and upregula-
tion of intracellular granzyme B (GrB), then exhibit rapid, 
innate-like effector responses.8 MAIT deficient mice have 
a higher microbial burden, lower tissue cytokine produc-
tion, and higher mortality in sepsis.9

MAIT cells are implicated in the association of malig-
nancies with both favorable and unfavorable outcomes in 
tumor immunology. Some scholars have pointed out that 
MAIT cells are accumulated in the tumor environment in 
colon cancer patients leading to cancer cell cycle arrest by 
secreting IFN-γ and IL-17.10 On the other hand, higher 
MAIT cells infiltrating in colorectal tumors have been 
reported to be associated with a poor clinical outcome.11 

Tumor-infiltrating MAIT cells have an exhausted pheno-
type and reduced IFN-γ and GrB secretion, suggesting 
impaired anti-tumor immunities in colon cancer 
patients.12 Due to the controversial studies, it is still neces-
sary to further explore the other roles of MAIT cells in 
colon cancer.

In this study, we firstly examined the phenotype and 
proportion of circulating MAIT cells in colon cancer 
patients, and the expression of CD161, a highly positive 
marker on the surface of MAIT, was also explored in colon 
cancer tumor tissues. The correlations of MAIT cells with 
other immunosuppressive cell markers and inflammatory 
factors were also investigated. Finally, we established 
a CT26 tumor-bearing mice model and further examined 
the MAIT cells in this animal model. Our results indicate 
that MAIT cells increase in colon cancer patients and are 
potential associated with the immune activities of colon 
cancer.

Materials and Methods
Patients and Samples
A total of 47 colon cancer patients (27 males and 20 
females, aged from 45 to 81 years old, median age 63 
years old) were recruited in this study who hospitalized 
in the Second Affiliated Hospital of Jiaxing University 
between 2018 Jul to 2020 Dec. Among them, serums 
were collected from all patients and used for ELISA 
detection. The fresh whole venous blood were obtained 

from 20 of the 47 patients and used for Flow cytometry. 
Paraffin-embedded tumor tissues and matched paracan-
cerous tissues were collected from 12 colon cancer 
patients. All tumor samples used in this study were 
pathologically diagnosed as colon adenocarcinoma. 
Peripheral blood and serum samples were obtained 
from 20 healthy donors from the physical examination 
center in the Second Affiliated Hospital of Jiaxing 
University (12 males and 8 females, aged from 42 to 
75 years old, median age 56 years old). This study was 
approved by the ethics committees of the Second 
Affiliated Hospital, Jiaxing University (Ethics number: 
jxey-2018038), which accorded with the ethical stan-
dards formulated in the Helsinki Declaration. All the 
patients offering clinical materials were signed the 
informed consents. Additional patient data were present 
in Table 1.

Flow Cytometry
The human fluorescent-labeled antibodies included PerCP- 
Cy5.5-anti-CD3, FITC-anti-CD4, APC-Cy7-anti-CD8, 
APC-anti-CD161 and PE-anti-TCR Vα7.2. The mouse 
fluorescent-labeled antibodies included FITC-anti-CD3, 
APC-Cy7-anti-CD8, APC-anti-CD24 and PE-anti-TCRβ. 
All antibodies were purchased from BD Biosciences 
(BD, USA). For extracellular staining of immune markers, 
50 μL of peripheral blood were stained with fluorescent- 
labeled antibodies, and incubated on ice for 20 minutes. 
Isotype-matched control antibodies were used as negative 
controls. After centrifugation, the cells were made into 
a suspension and then quantified by FACS Canto II (BD 

Table 1 Demographic, Sex, and Clinical Stages of Patients with 
Colon Cancer and Healthy Donors

Healthy Donors Colon Cancer Patients

Total samples 20 47

Age (years)

Min 42 45
Max 75 81

Mean 55.60 ± 2.24 62.62 ± 1.46

Sex

Male 12 27

Female 8 20

Clinical stages

Stage I–II – 16
Stage III–IV – 31
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Biosciences, USA). A total of 50000 events were recorded 
and analyzed by the FACS Canto II diva software (BD 
Biosciences, USA). The data were analyzed by FlowJo 
v7.6.2 software (Tree Star, Ashland, OR).

Immunohistochemistry
Paraffin-embedded tumor tissues were sectioned at 5 μm 
thickness, followed by being dewaxed and rehydrated. 
After washing in phosphate-buffered saline (PBS), non-
specific antigens were prevented by incubation of the 
slides with 1% normal goat serum for 20 min. Then the 
slides were incubated with 1:200 diluted anti-CD161 anti-
body (ab197979, Abcam, USA) at 4 °C for overnight. 
Slides were treated with secondary antibody anti-rabbit 
IgG (Servicebio, China) for 30 min and then incubated 
with simple stain DAB solution (Servicebio, China). 
Finally, slides were counterstained with hematoxylin, 
dehydrated, and mounted.

The slides were observed and photographed by a light 
microscope using 1×100 and 200 magnification (Zeiss, 
Germany).

Enzyme Linked Immunosorbent Assay
The concentrations of IFN-γ and IL-17A in the human 
serums were analyzed by using an ELISA methods with 
commercially available kits (Sizhengbai Biotech, Beijing, 
China). ELISA experiments were performed according to 
manufacturer’s protocols.

TCGA and GEPIA Database Analysis
The gene expressions of KLRB1 in tumor tissues, normal 
tissues, as well as different TNM stages of tumor tissues 
were studied by analyzing colon cancers of the TCGA 
database (https://cancergenome.nih.gov/). The correlation 
of KLRB1 with cytotoxic T lymphocyte-associated anti-
gen-4 (CTLA4), hepatitis A virus cellular receptor 2 
(HAVCR2; gene coded TIM-3 protein), programmed cell 
death 1 (PDCD1; gene coded PD-1 protein), and CD274 
were determined by the data set of GEPIA (http://gepia. 
cancer-pku.cn/).

Animal Experiments
8-week-old female BALB/c mice were purchased from 
Shanghai Laboratory Animal Center, Chinese Academy 
of Sciences (SLAC, CAS).

BALB/c mice were inoculated subcutaneously in 
a single-cell suspension with 2.5×105 CT26 tumor cells. 
Tumor volumes were measured every two days until 3 

weeks by caliper using the following formula 
(length×width2) / 2. After 3 weeks, the mice were sacri-
ficed. Tumor tissues were washed with PBS and isolated 
into mononuclear cells by a gentleMACS Dissociator 
(Miltenyi, Germany). The whole blood and single-cell 
fractions of tumor tissues were analyzed by flow cytome-
try within 4 h collection. All animal experiments were 
followed by the guidelines of the Administration of 
Affairs Concerning Experimental Animals (State 
Scientific and Technological Commission, P. R. China, 
1988) for the welfare and treatment of the laboratory 
animals. The experiments were approved by the Animal 
Ethics Committee of Jiaxing University, Jiaxing, China.

Statistical Analysis
All experimental data were expressed as the mean ± stan-
dard deviation (S.D.). Statistical analyses were performed 
using GraphPad Prism 6 (GraphPad Software, USA). 
Statistical significance of expression changes were calcu-
lated by unpaired t-test for two groups. The two-way 
ANOVA was employed to compare grouped and paired 
data sets as appropriate. Correlations were analyzed using 
the Spearman’s rank correlation test. Differences with a P 
< 0.05 were considered a statistically significant.

Results
MAIT Cells phenotype and Frequency in 
the Peripheral Blood of Colon Cancer 
Patients
The phenotype and frequency of MAIT cells were evalu-
ated in fresh peripheral blood of colon cancer patients and 
healthy donors by flow cytometry. MAIT cells were ver-
ified by using CD3, CD4, CD8, CD161, and TCR Vα7.2 
antibodies, as previously established by Rouxel et al.13 

The gating strategy was shown to identify CD4−CD8+ 

MAIT cells, CD4+CD8− MAIT cells, and CD4−CD8− 

MAIT cells in human blood as Figure 1A. We observed 
that the percentage of CD4−CD8+ MAIT cells frequency in 
the peripheral blood of colon cancer patients (11.63 ± 
1.52%, N = 20) was significantly higher compared with 
healthy donors (5.94 ± 1.13%, N = 20) (P < 0.05) 
(Figure 1B). Moreover, CD4−CD8− MAIT cells frequency 
in the peripheral blood of colon cancer patients (4.56 ± 
1.12%) was significantly higher compared with healthy 
donors (3.61 ± 1.16%) (P < 0.05) (Figure 1C). 
CD4+CD8− MAIT cells in the peripheral blood of colon 
cancer patients (0.56 ± 0.09%) was significantly higher
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Figure 1 Frequency and phenotype of MAIT cells in the peripheral blood of colon cancer patients and healthy donors. (A) CD161+TCR Vα7.2+ cells were gated on 
CD3+CD4−CD8+, CD3+CD4−CD8− and CD3+CD4+CD8− groups between two groups. (B) The percentages of CD8+ T cells and CD8+ MAIT cells. (C) The percentages of 
CD4−CD8− T cells and CD4−CD8− MAIT cells. (D) The percentages of CD4+ T cells and CD4+ MAIT cells. Data were presented as mean ± SD. *P < 0.05, **P < 0.01, 
significantly different from the values in the healthy donors.
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Figure 2 Continue.
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compared with healthy donors (0.31 ± 0.04%) (P < 0.05) 
(Figure 1D). However, the percentages of circulating 
CD4−CD8+ T cells, CD4−CD8− T cells, and CD4+CD8− 

T cells were no significant difference between colon can-
cer patients and healthy donors (P > 0.05) (Figure 1B–D).

KLRB1 mRNA and CD161 Protein 
Expression in Colon Cancer Tissues
CD161 is coded by gene KLRB1. The mRNA levels of 
KLRB1 in colon cancer tumor tissues and normal tissues 
were compared by using TCGA databases. The mRNA 
levels of KLRB1 in colon cancer tumor tissues were 
decreased compared with normal tissues (P < 0.05) 
(Figure 2A). In different TNM stages of colon cancer 
tissues, KLRB1 gene expression was highest at the T1 
stage and the M1 stage (P < 0.05), lowest at the T4 
stage (P < 0.05), whereas there was no significant differ-
ence at the N stages (P > 0.05) (Figure 2A). Then, we 
examined the CD161 protein expression in colon cancer 

tumor tissues and patient-matched normal mucosa tissues 
(noncancer) by IHC. The results showed that CD161 pro-
tein was markedly expressed in immune cells of colon 
cancer tumor tissues, while weakly expressed in noncan-
cerous tissues (Figure 2B). After quantified by Image 
J software, the staining intensity of CD161 was statisti-
cally higher in colon cancer tumor tissues than that of 
noncancerous tissues (P < 0.05) (Figure 2C). Moreover, 
KLRB1 was positively correlated with the genes of 
immune inhibitory receptors, such as CTLA4, HAVCR2, 
PDCD1, and CD274 by using GEPIA (P < 0.05) 
(Figure 2D).

Correlation Between Circulating MAIT 
Cells and Serum Cytokines in Colon 
Cancer Patients
IFN-γ and IL-17A were higher in the serum of colon 
cancer patients than those in healthy donors respectively 
(IFN-γ: 9.64 ± 1.30 pg/mL VS 2.18 ± 0.50 pg/mL; IL-

Figure 2 Expression of CD161 in noncancerous and cancer tissues of colon cancer. (A) The mRNA expression of KLRB1 in colon cancer tumor tissues and normal tissues, 
and different clinical TNM stages of colon cancer tumor tissues by the TCGA database. (B) Comparison of CD161 in noncancerous and cancer tissues via IHC staining. Scale 
bars: × 100, × 200. (C) Quantitative analysis of CD161 staining intensity in cancer tissues and noncancerous tissues by Image J. (D) Correlation of KLRB1 with CTLA4, 
HAVCR2, PDCD1, CD274 by the GEPIA. *P < 0.05, significantly different from the values in the healthy donors.
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17A: 3.04 ± 0.17 pg/mL VS 1.04 ± 0.34 pg/mL) (P < 
0.05) (Figure 3A). In addition, the serum levels of IFN-γ 
were positively associated with circulating CD8+ MAIT 
cells in colon cancer patients (P < 0.05), whereas there 
was no significant difference in the CD4−CD8− MAIT 
cells and CD4− MAIT cells (P > 0.05) (Figure 3B). The 
serum IL-17A level was not significantly associated with 
the three subtypes of circulating MAIT cells frequency in 
colon cancer patients (P > 0.05) (Figure 3C). The serum 
levels of CEA were positively associated with circulating 
CD8+ MAIT cells in colon cancer patients (P < 0.05), 
whereas there was no significant difference in the 

CD4−CD8− MAIT cells and CD4− MAIT cells (P > 
0.05) (Figure 3D).

The MAIT Cells in the Peripheral Blood 
and Single-Cell Fractions of Tumor 
Tissues in a CT26 Tumor-Bearing Mice 
Model
To observe the MAIT cells in mice, we constructed a CT26 
tumor-bearing mice model. BALB/c mice were inoculated 
subcutaneously with 2.5×105 CT26 cells. We regarded the 
first day of injection as day 0, then continued feeding for

Figure 3 Serum cytokine levels in colon cancer patients and their correlation with circulating MAIT cells in colon cancer patients. (A) The serum levels of IFN-γ and IL-17A 
in colon cancer patients compared with healthy donors. (B) Correlation between serum IFN-γ level and three subtypes of circulating MAIT cells in colon cancer patients. (C) 
Correlation between serum IL-17A and three subtypes of circulating MAIT cells frequency in colon cancer patients. (D) Correlation between serum CEA concentration and 
three subtypes of circulating MAIT cells frequency in colon cancer patients. Differences between groups were analyzed using t-test. Correlation analysis was performed using 
the Spearman’s rank correlation test. ***P < 0.001, significantly different from the values in the healthy donors.
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mice until 21 days (Figure 4A). The tumor volumes were 
increasing linearly from day 0 to day 21 (Figure 4B). The 
antibodies of CD3, CD8, CD24, and TCRβ were used to 
identify MAIT cells in mice, as previously established by 

Rahimpour et al14 (Figure 4C). The frequency of 
CD3+CD8+CD24+TCRβ+ cells was significantly higher in 
the fresh peripheral blood of CT26 tumor-bearing mice 
(4.35 ± 0.37%, N = 6) compared with control mice (3.19 ±

Figure 4 Frequency and phenotype of MAIT cell in the CT26 tumor-bearing mice. (A) Schematic diagram of an experimental protocol. 2.5×105 CT26 cells were injected 
into BALB/c mice on day 0, then continued feeding for 3 weeks. (B) Growth curves of tumor of CT26 tumor-bearing mice. (C) CD24+TCRβ+ cells and CD24−TCRβ+ cells 
were gated on the CD3+CD8+ group in the peripheral blood of CT26 tumor-bearing mice and controls. (D) Increased frequencies of CD3+CD8+CD24+TCRβ+ MAIT cells 
and CD3+CD8+CD24−TCRβ+ MAIT cells in the peripheral blood of CT26 tumor-bearing mice and controls. (E) CD24+TCRβ+ cells and CD24−TCRβ+ cells were gated on 
CD3+CD8+ group in single-cell fractions of mice tumor tissues. Data were presented as mean ± SD, N = 6. *P < 0.05, ***P < 0.001, significantly different from the values in 
the controls.
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0.14%, N = 6), and the frequency of 
CD3+CD8+CD24−TCRβ+ cells was also higher in CT26 
tumor-bearing mice (12.67 ± 0.80%, N=6) compared with 
control mice (8.83 ± 0.12%, N = 6) (P < 0.05) 
(Figure 4D). Subsequently, we isolated the single-cell 
fractions of tumor tissues from the CT26 tumor-bearing 
mice, CD24+MAIT cells and CD24−MAIT cells were 
detected in the tumor tissues by flow cytometry 
(Figure 4E).

Discussion
In this study, we detected a higher frequency of MAIT cells in 
the peripheral blood of patients with colon cancer than that of 
healthy donors. The CD161 protein was highly expressed in 
colon cancer cancerous tissues compared with paracancerous 
nontumor tissues. Additionally, the CD3+CD8+CD24+TCRβ+ 

cells and CD3+CD8+CD24−TCRβ+ cells were found in the 
peripheral blood and tumor tissues of a CT26 tumor-bearing 
mice model. In mice, the mapping of MAIT cell development 
has a three-stage sequence, the earliest cells (at stage 1) are 
immature MAIT cells which are defined as CD24+ MAIT 
cells, the mature MAIT cells of stage 2 and stage 3 are defined 
as CD24− MAIT cells.8 Furthermore, the percentage of circu-
lating MAIT cells was positively correlated with serum levels 
of IFN-γ and CEA in the patients with colon cancer. These 
findings suggested that MAIT cells may have an important 
impact on colon cancer tumorigenesis and progression.

Based on the expression of co-receptors CD4 and CD8, 
MAIT cells are categorized as CD4+CD8− MAIT cells, 
CD4−CD8+ MAIT cells, and CD4−CD8− MAIT cells. 
Different subsets of MAIT cells produce similar levels of 
cytokines, although CD8+ MAIT cells may produce 
slightly more cytokines than do CD4−CD8− MAIT cells.8 

Our results showed that all of these three subsets of MAIT 
cells were significantly increased in the circulation of 
colon cancer patients. Meanwhile, the percentage of 
MAIT cells was also increased in the peripheral blood of 
CT26 tumor-bearing mice compared with controls, and 
MAIT cells were infiltrated into the tumor tissues. We 
considered that the increased circulating MAIT cells may 
be responses due to the inflammatory stimulation, and 
alternatively, the increased MAIT cells migrate into the 
tumor microenvironment (TME) and promote tumor pro-
gression. This finding is supported by a recent study which 
showed that the frequency of circulating CD4+ MAIT cells 
is significantly higher in colorectal cancer patients.15 

Another report showed that circulating MAIT cells were 
significantly increased in cervical cancer patients.16 

Conversely, conflicted data were reported by another 
study, suggesting that MAIT cells highly accumulated in 
tumor tissues of colon cancer, but decreased in circulation, 
caused by redistribution of peripheral MAIT cells into 
TME.12 Whether MAIT cells act positive or negative 
roles in the peripheral blood of colon cancer remains 
debates and needs further work to elucidate the precise 
mechanisms.

In humans, CD161 is encoded by the KLRB1 gene and 
highly expresses on the surface of MAIT cells and NK 
cells.17 Through analyzing the TCGA database, the gene 
expression of KLRB1 is lower in the tumor tissues of 
colon cancer patients, but its expression appears to be 
higher in the earlier stage of colon cancer. Interestingly, 
CD161 protein was highly expressed in the peripheral 
blood and in tumor tissues of colon cancer patients, 
which is discordant with its mRNA study. The inconsistent 
expressions of a coding gene and a protein are present in 
some circumstance, the degradation pathways of a certain 
protein were dysregulated, thus, the underlying mechan-
isms are still needed to be further clarified. CD161 is 
considered to be an inhibitory receptor for tumor-specific 
T cells in glioma, and inhibition of CD161 receptor can 
enhance T cell-mediated killing of glioma cells and their 
anti-tumor function.18 Targeting the CD161 receptor may 
offer a new approach for enhancing the efficacy of immu-
notherapy in colon cancer. Moreover, KLRB1 is signifi-
cantly associated with the genes of immune inhibitory 
receptors, such as CTLA4, HAVCR2, PDCD1, and 
CD274. These molecules are recognized as immune 
checkpoints and are associated with immunosuppressive 
signals in the T cells of TME in a variety of cancers, 
including lung cancer, colon cancer, breast cancer, and 
melanoma.19,20 HAVCR2, also known as TIM-3, is 
expressed on immune cells with enhanced suppressive 
functions, and is related to a poor disease prognosis in 
various cancers.21 Interestingly, abundant MAIT cells are 
likely to make the anti-PD-1 treatment more effective in 
human metastatic melanoma.22 Therefore, MAIT cells 
may be considered a biomarker for treating patients with 
immune checkpoint inhibitors. In this study, we speculated 
that MAIT cells might influence the colon cancer progres-
sion through overexpression of CD161 on the surface of 
MAIT cells, which was associated with the aggravation of 
tumor immunosuppression, nevertheless, the precise 
mechanisms are still needed to be further investigated. 
For instance, whether blocking the signaling molecules to 
costimulate MAIT cells during CD161 engagement 
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relieves the immunosuppressive activities of MAIT cells in 
colon cancer patients, is required in the following studies.

Previous studies have demonstrated that activated MAIT 
cells can secrete several cytokines, including IFN-γ and IL- 
17.8,23,24 Our results showed that the serum levels of IFN-γ and 
IL-17A were elevated in colon cancer patients, suggesting that 
they may be associated with the inflammation-related tumor. 
The circulating CD8+ MAIT cells were significantly correlated 
with serum IFN-γ and CEA, but not with CD4−CD8− MAIT 
cells and CD4+ MAIT cells. We propose that different subtypes 
have distinct functions, and the mechanism of this effect 
requires further study. In colon adenocarcinomas patients, 
MAIT cells highly accumulate in tumor tissues, particularly 
in hepatic metastatic tissues, with impaired IFN-γ secretion by 
MAIT cells.25 It has been demonstrated that the ability of IFN-γ 
secretion is impaired in tumor-infiltrating MAIT cells of meta-
static colorectal cancer.15 However, it is unclear whether the 
MAIT cells in peripheral blood act the same way as in the 
TME. In addition, it remains to be determined whether the 
increased expression of CD161 at the T stage and M stage is 
associated with earlier stages colon cancer.

In summary, our study shows that the percentages of 
circulating MAIT cells are increased in colon cancer 
patients. The CD161 protein is highly expressed into 
tumor tissues of colon cancer patients, and the coding 
gene KLRB1 is significantly associated with immunosup-
pressive genes. Considering its positive correlation with 
serum levels of IFN-γ and CEA, we hypothesize that 
MAIT cells may be involved in the inflammatory 
responses and immune activities in colon cancer. 
Although the direct and critical evidence needs to be 
proven, we still consider that the role of MAIT cells may 
be used as to serve as a marker for monitoring the anti- 
tumor immunity in colon cancer patients.
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