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Loss of Fas expression and high expression of HLA-E
promoting the immune escape of early colorectal cancer cells
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Abstract. Previous studies have investigated the mechanisms
of immune evasion of tumor cells in numerous types of
advanced solid malignant tumor, and several types of immune
preparations have been administered as antitumor adjuvant
therapies. However, in the majority of studies, the efficacy
of therapies has been revealed to be limited. The present
study aimed to investigate the immune evasion mechanisms
employed by early colorectal cancer cells and the expression
of the molecules associated with immune evasion during the
malignant transformation process of normal colorectal epithe-
lial cells to measure the effects of immune intervention for
early colorectal cancer, and to improve the efficacy of immu-
notherapy. A total of 60 colorectal tissues, including 15 normal
mucosa, 15 adenoma, 15 early cancer and 15 advanced cancer
tissues, from patients undergoing endoscopic procedures in
Huadong Hospital Affiliated to Fudan University (Shanghai,
China) were collected. A comparison of baseline characteris-
tics among these four groups was performed. The expression
levels of human leukocyte antigen-A (HLA-A), apoptosis
antigen 1 (Fas), c-c chemokine receptor type 5 (CCRS5), Fas
ligand (FasL) and HLA-E in each group were detected by
immunohistochemical analysis. Furthermore, 15 patients with
advanced colorectal cancer were enrolled into the present
study. Advanced cancer and paracancer tissues (normal
mucosal tissues 3 cm away from the margin of cancer tissues)
were collected from each patient by colonoscopic biopsy. The
expression levels of HLA-A, Fas, CCRS, FasL and HLA-E in
each group were detected by western blot analysis. During
the malignant transformation process of normal colorectal
epithelial cells, the expression levels of CCRS, FasL and
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HLA-E increased significantly (P<0.001), whilst the expres-
sion levels of Fas reduced significantly (P=0.0271). In the early
cancer group, the expression levels of Fas reduced significantly
(P=0.0239), whilst the expression levels of HLA-E increased
significantly (P<0.001) compared with adenoma group. In
conclusion, a loss of Fas expression and high expression
levels of HLA-E may promote the immune evasion of early
colorectal cancer cells.

Introduction

Colorectal cancer is a common type of malignant tumor of
the digestive tract. In 2012, the morbidity rates of colorectal
cancer in developed countries ranked third and second in the
morbidity rates of malignant tumors in males and females,
respectively (1). During this time, the morbidity rates of
colorectal cancer also increased markedly in China. In 2013,
the morbidity rates of colorectal cancer ranked fifth amongst
the morbidity rates of all types of malignant tumors in China,
whilst in the urban population of China, the morbidity rates of
colorectal cancer were ranked second amongst the morbidity
rates of all types of malignant tumors (2). As surgery is the
most effective therapeutic method for colorectal cancer up to
date, the primary treatment of colorectal cancer is surgery,
supplemented by radiotherapy and chemotherapy. At present,
along with the continued investigation of the pathogenesis of
colorectal cancer, immunotherapy of colorectal cancer has
become more acceptable and has a potentially wide applica-
tion.

In 1909 Ehrlich first proposed the concept of immune
surveillance (3).In 1959, Thomas proposed that alow expression
of the tumor cell antigen or damaged cellular immune function
was an important factor of tumorigenesis (3). Subsequently,
Burnet developed the immune surveillance theory, which
hypothesized that the immune system may perform surveil-
lance, recognizing and eliminating novel antigens expressed,
alien components or mutated cells, to maintain the stability
of the internal environment (3). Although the immune system
may generate an immune response to tumor cells and elimi-
nate the tumor, there remains a certain proportion of primary
tumors that may metastasize and recur. Thus, certain types
of tumor may escape the immune system, which is termed
tumor immune evasion. Previous studies have indicated that
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the immune evasion mechanism of colorectal cancer cells may
be separated into 3 major categories: Low immunogenicity
of colorectal cancer cells, due to a loss or low expression of
classical human leukocyte antigen (HLA) molecules (4,5) and
a loss of apoptosis antigen 1 (Fas) expression (6,7); dysfunction
of the effector cells due to high expression levels of the c-c
chemokine receptor type 5 (CCRS5) from tumor infiltrating
regulatory T-cells (8) and the expression of immunosuppressive
factors by colorectal cancer cells due to high expression levels
of the Fas ligand (FasL) (9-11); and HLA class I histocompat-
ibility antigen, a chain E (HLA-E) as a type of nonclassical
HLAImolecule (12,13).

At present, studies have revealed that the immune evasion
mechanisms of tumor cells in certain types of advanced solid
malignant tumors, and several types of immune preparations
have been applied as antitumor adjuvant therapy (3). However,
in the majority of studies, the efficacy is limited, which may
be associated with the different immune microenviroments
between advanced and early cancers. Thus, an investigation
of the immune evasion mechanisms of early colorectal cancer
cells and a trial of an immune-based intervention for early
colorectal cancer may generate data to improve the efficacy of
immunotherapy in this type of cancer.

To date, previous studies on the immune evasion mecha-
nisms of early colorectal cancer have not been performed.
The present study aimed to investigate the immune evasion
mechanisms in early colorectal cancer cells and the expression
of immune evasion-associated molecules during the malignant
transformation process of normal colorectal epithelial cells.

Materials and methods

Tissue samples. All tissue specimens were collected between
June 2014 and June 2015. A total of 45 colorectal specimens,
including 15 adenoma, 15 early cancer and 15 advanced cancer
tissues, from patients undergoing endoscopic procedures such
as endoscopic submucosal dissection, endoscopic mucosal
resection, polypectomy and tumor biopsy in the Huadong
Hospital Affiliated to Fudan University (Shanghai, China)
were collected randomly. A total of 15 adenoma tissues were
tubulovillous adenomas, as confirmed by pathology. Amongst
the 15 patients with early cancer tissues, 13 were high grade
intraepithelial neoplasia and 2 were intramucosal cancer. In
the patients with advanced cancer, 2 were Dukes A stage,
4 were Dukes B stage, 5 were Dukes C1 stage and 4 were
Dukes D stage (14). For a control group, 15 normal colorectal
mucosa specimens from 15 consecutive healthy physical
examination persons were collected by colonoscopic biopsy.
All 60 specimens were divided into four groups according to
the type of tissue. All patients and controls enrolled provided
informed consent. The present study was approved by Ethics
Committee of Huadong Hospital (Shanghai, China; trial regis-
tration no. ChiCTR-OOC-15007390).

Immunohistochemical analysis. The formalin-fixed and
paraffin-embedded tissue specimens were assessed by
immunohistochemical analysis using the DouSPTM IHC kit
(Fuzhou Maixin Biotech Co., Ltd., Fuzhou, China), according
to the protocol of the manufacturer. Anti-HLA-A (cat.
no. 15240-1-AP) and anti-Fas (cat. no. 13098-1-AP) antibodies
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were purchased from Wuhan Sanying Biotechnology (Wuhan,
China). Anti-CCRS5 (cat. no. ab110103) antibody was purchased
from Abcam (Cambridge, MA, USA). Anti-FasL (cat. no. ARG
53012) and anti-HLA-E (cat. no. ARG 63017) antibodies were
purchased from Arigo (Taiwan, China). Specimens were
incubated with the primary antibody at 4°C overnight. The
secondary antibodies (cat. no. 7074) were purchased from
Cell Signaling Technology (Danvers, MA, USA). Specimens
were incubated with the secondary antibody at room tempera-
ture for 2 h. The secondary antibodies were labeled and
visualized using a color solution (Tiangen Biotech Co., Ltd.,
Beijing, China). All the dilutions were 1:100. The expression
levels of all the proteins were determined using a semiquan-
titative method as previously described (11) and assessed as
strong positive, positive-staining cells =50%; weak positive,
positive-staining cells =25 but <50%, and negative, lack of
staining or positive-staining cells <25%. Positive-staining
reactions were measured under a light microscope using x400
magnification.

Western blot analysis. The expression levels of HLA-A, Fas,
CCRS, FasL and HLA-E in each group were detected by
western blot analysis. As early colorectal cancer lesions were
often small and the majority of such lesions generated from
adenoma, the present study did not obtain fresh colorectal
adenoma and early cancer tissues for western blot analysis to
avoiding ethical issues.

A total of 15 patients with advanced colorectal cancer
were enrolled into the present study. Advanced cancer and
paracancer tissues (normal mucosal tissues 3 cm away from
the margin of cancer tissues) were collected from each patient
by colonoscopic biopsy. The specimens were divided into two
groups according to the type of tissue. In the 15 patients with
advanced colorectal cancer, 3 were Dukes A stage, 5 were
Dukes B stage, 4 were Dukes C1 stage and 3 were Dukes C2
stage. By location, 4 were in the ascending colon, 1 was in the
transverse colon, 1 was in the descending colon, 5 were in the
sigmoid and 4 were in rectum.

Tissue samples from the patients were extracted
using loading buffer (0.05 M Tris, 10% glycerol, 4%
p-mercaptoethanol, 2% SDS, 0.1% bromophenol blue, pH
6.8) with 1 mM phenylmethylsulfonyl fluoride (Beyotime
Institute of Biotechnology, Haimen, China), separated
by SDS-PAGE (20 ug protein per lane) on a 12% gel and
transferred to polyvinylidene fluoride membranes. The
Tanon-5200 Chemi-luminescent Imaging System (Tanon
Science and Technology Co., Ltd., Shanghai, China) was
used to observe the levels of protein expression. The primary
antibodies and secondary antibodies were used as described
in the aforementioned immunohistochemical analysis
protocol.

Statistical analysis. All analyses were performed using
Statistical Analysis System 9.13 statistical software package
(SAS Institute, Inc., Cary, NA, USA). The normal distribution
of the measurement data was evaluated by unpaired Student's
t-test or analysis of variance. The enumeration data was evalu-
ated by a y? test, and Fisher exact test was used if the frequency
was low. P<0.05 was considered to indicate a statistically
significant difference.
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Table I. Baseline characteristics of patients with colorectal cancer.
Value
Normal mucosa Adenoma Early cancer Advanced cancer

Characteristic (n=15) (n=15) (n=15) (n=15) P-value
Gender (male/female) 9/6 7/8 11/4 10/5 0481
Age, years 58.82+6.82 63.47+6.38 62.20+£9.06 68.54+11.53 0.060
Location 0.081

Ascending colon 3 8 2 2

Transverse colon 4 1 1 0

Descending colon 2 0 3 1

Sigmoid 3 4 5 4

Rectum 3 2 4 8
Results advanced colorectal cancer group compared with paracancer

Baseline characteristics. The gender, age and sample loca-
tion of patients between the four groups were compared and
presented in Table I.

Immunohistochemical analysis. The expression levels
of HLA-A, Fas, CCRS5, FasL. and HLA-E were analyzed
between the four groups: Normal mucosa, adenoma, early
cancer group and advanced cancer groups. It was observed
that the expression levels of HLA-A demonstrated no
significant difference between cancer stages during the
malignant transformation process of normal colorectal
epithelial cells (Fig. 1; Table II). The expression levels of Fas
reduced significantly along with an increased malignancy
of the epithelial cells (P=0.0271). In addition, the expres-
sion of Fas reduced significantly in the early cancer group
(P=0.0239) compared with adenoma group, as demonstrated
in Fig. 2 and Table II. The expression of CCR5 and FasL
increased significantly with increased malignancy of the
epithelial cells (P<0.001). However, no significant difference
in the expression levels of CCRS and FasL was observed
between the early cancer and adenoma groups (P>0.05), as
demonstrated in Figs. 3 and 4, and Table II. The expression
of HLA-E increased significantly as the malignancy of the
epithelial cells increased (P<0.001). In addition, the expres-
sion levels of HLA-E increased significantly in the early
cancer group (P<0.001) compared with adenoma group, as
illustrated in Fig. 5 and Table II.

Western blot analysis. The expression of HLA-A, Fas, CCRS5,
FasL. and HLA-E in the advanced colorectal cancer and para-
cancer tissues were analyzed. The results of the western blot
analysis were consistent with the results of the immunobhis-
tochemical analysis. No significant difference was observed
in the expression levels of HLA-A between the advanced
colorectal cancer and paracancer groups, as demonstrated in
Figs. 6 and 11, the expression of Fas reduced significantly in the
advanced colorectal cancer group compared with paracancer
group, as illustrated in Figs. 7 and 11, whilst the expression
levels of CCRS, FasL and HLA-E increased significantly in the

group, as demonstrated in Figs. 8-11.
Discussion

The immune system can perform surveillance, recognizing and
eliminating newly-expressed antigens, alien components or
mutated cells. However, some tumors may escape attack from
immune system, which is termed immune evasion. Previous
studies have reported that the immune evasion mechanisms
of colorectal cancer cells may include a low immunogenicity
of colorectal cancer cells, dysfunction of effector cells and the
expression of immunosuppressive factors by colorectal cancer
cells (4,6,8,11,12). The present study aimed to investigate the
immune evasion mechanisms in early colorectal cancer cells
and the expression of immune evasion-associated molecules
during the malignant transformation process of normal
colorectal epithelial cells, to measure the effects of immune
intervention for early colorectal cancer and to generate data to
improve the efficacy of immunotherapy for this type of cancer.

The present study indicated that HLA-A was highly
expressed in normal colorectal mucosa, colorectal adenoma,
early colorectal cancer and advanced colorectal cancer tissues,
and that no significant difference was observed between the
4 groups (P>0.05). According to previous studies, the associa-
tion between the expression of HLA class I molecules and the
immune evasion of colorectal cancer cells remains controver-
sial. Hypothetically, tumor antigens may be presented on the
cell surface by HLA class I molecules and be recognized by
cytotoxic T lymphocytes (CTL), which may kill tumor cells (3).
Conversely, if the expression of HLA class I molecules is lost
in tumor cells, tumor cells may be destroyed by natural killer
(NK) cell-mediated cytotoxicity. Bernal ef al (4) hypothesized
that f2-microglobulin is an important component of major
histocompatibility complex (MHC) class I molecules. There
is evidence to demonstrate that a loss of $2-microglobulin
may contribute to tumor immune evasion, particularly in
colorectal cancer and melanoma. An additional study demon-
strated that damaging the [32-microglobulin gene, located at
chromosome 15, may result in a loss of MHC class I molecule
expression and tumor immune evasion (4). As illustrated by
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Table II. Immunohistochemical analysis: The expression of HLA-A, Fas, CCRS5, FasL and HLA-E among the four groups.

No. of patients

Normal mucosa Adenoma Early cancer Advanced cancer
Protein expression (n=15) (n=15) (n=15) (n=15) P-value P'-value
HLA-A 0.460 0.682
Negative 0 0 2 1
Weak 2 3 1
Strong 13 11 10 13
Fas 0.0271 0.0239
Negative 3 1 8 8
Weak 4 7 3 5
Strong 8 7 4 2
CCR5 <0.001 0.176
Negative 14 7 2 2
Weak 1 3 5 5
Strong 0 5 8 8
FasL <0.001 0.605
Negative 15 10 8 4
Weak 0 5 5 8
Strong 0 0 2 3
HLA-E <0.001 <0.001
Negative 15 15 5 3
Weak 0 0 9 6
Strong 0 0 1 6

The P-value is comparison amongst 4 groups, P' adenoma group vs. early cancer group. HLA-A, human leukocyte antigen-A; Fas, apoptosis
antigen 1; CCRS5, C-C chemokine receptor type 5; FasL, apoptosis antigen 1 ligand; HLA-E, human leukocyte antigen class I histocompat-
ibility antigen, alpha chain E.

Figure 1. Immunohistochemical staining of HLA-A among the four groups at a magnification of x400. (A) Strong positive expression of HLA-A in normal
colorectal mucosa. (B) Strong positive expression of HLA-A in colorectal adenoma. (C) Strong positive expression of HLA-A in early colorectal cancer.
(D) Strong positive expression of HLA-A in advanced colorectal cancer. HLA-A, human leukocyte antigen-A.
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Figure 2. Immunohistochemical staining of Fas among the four groups at a magnification of x400. (A) Strong positive expression of Fas in normal colorectal
mucosa. (B) Strong positive expression of Fas in colorectal adenoma. (C) Negative expression of Fas in early colorectal cancer. (D) Negative expression of Fas

in advanced colorectal cancer. Fas, apoptosis antigen 1.

Figure 3. Immunohistochemical staining of CCRS among the four groups at a magnification of x400. (A) Negative expression of CCR5 in normal colorectal
mucosa. (B) Weak positive expression of CCRS in colorectal adenoma. (C) Weak positive expression of CCRS in early colorectal cancer. (D) Strong positive
expression of CCR5 in advanced colorectal cancer. CCRS, C-C chemokine receptor type 5.

Sandel er al (15), MHC class I molecules were not expressed
in 72% of 88 colorectal cancer specimens, whilst MHC class
I molecules were expressed normally in 28% specimens.
However, NK cells were distributed sparsely in the epithelium
of the primary tumor, where CD8T cells were distributed
densely instead, indicating that the immune microenviroment
was disordered in primary colorectal cancer. Conversely,
Menon et al (16) revealed that HLA-A was expressed in up to

98% of 82 primary colorectal cancer specimens. Other studies
demonstrated that the downregulated expression of HLA class
I molecules was deleterious to the prognosis of patients with
colorectal cancer (5,17,18). A possible explanation is that if
the expression of HLA class I molecules is completely elimi-
nated in tumor cells, the tumor cells may be destroyed by NK
cell-mediated cytotoxicity, whilst a downregulated expression
of HLA class I antigens may protect tumor cells from immune
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Figure 4. Immunohistochemical staining of FasL among the four groups at a magnification of x400. (A) Negative expression of FasL in normal colorectal
mucosa. (B) Negative expression of FasL in colorectal adenoma. (C) Negative expression of FasL in early colorectal cancer. (D) Strong positive expression of

FasL in advanced colorectal cancer. FasL, apoptosis antigen 1 ligand.

Figure 5. Immunohistochemical staining of HLA-E among the four groups at a magnification of x400. (A) Negative expression of HLA-E in normal colorectal
mucosa. (B) Negative expression of HLA-E in colorectal adenoma. (C) Weak positive expression of HLA-E in early colorectal cancer. (D) Strong positive
expression of HLA-E in advanced colorectal cancer. HLA-E, human leukocyte antigen class I histocompatibility antigen, alpha chain E.

Paracancer Cancer Paracancer Cancer F

Figure 6. Expression of HLA-A in paracancer tissues and advanced colorectal
cancer tissues. No significant difference was observed in the expression levels of
HLA-A in the advanced colorectal cancer group compared with the paracancer
groups. Staging and location of samples from left to right: Dukes A, ascending
colon; Dukes C1, ascending colon; Dukes C1, rectum; and Dukes C1, sigmoid.
fB-actin was the internal reference. HLA-A, human leukocyte antigen-A.

attack by T cells and NK cells (5,17,18). In summary, although
studies investigating the association between the expression of
HLA class I molecules and the immune evasion of colorectal
cancer cells are common, the conclusions are different. In the
present study, HLA-A was highly expressed in all 4 groups.
Thus, investigating the precise mechanism of HLA-A and
immune evasion of colorectal cancer cells may rely on addi-
tional studies of molecular transduction mechanisms, with
larger sample sizes.
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Figure 7. Expression of Fas in paracancer tissues and advanced colorectal
cancer tissues. The expression of Fas was decreased in the advanced
colorectal cancer group compared with the paracancer group. Staging and
location of samples from left to right: Dukes C1, ascending colon; Dukes C1,
rectum; Dukes Cl1, sigmoid; and Dukes B, rectum. 3-actin was the internal
reference. Fas, apoptosis antigen 1.
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Figure 8. Expression of CCRS5 in paracancer tissues and advanced colorectal
cancer tissues. The expression of CCRS5 increased to certain extent in the
advanced colorectal cancer group compared with the paracancer group.
Staging and location of samples from left to right: Dukes C2, sigmoid; Dukes
Cl1, ascending colon; Dukes C1, sigmoid; and Dukes B, rectum. 3-actin was
the internal reference. CCR, C-C chemokine receptor type 5.
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Figure 9. Expression of FasL in paracancer tissues and advanced colorectal
cancer tissues. The expression of FasL increased in the advanced colorectal
cancer group compared with the paracancer group. Staging and location of
samples from left to right: Dukes C1, ascending colon; Dukes CI1, rectum;
Dukes C1, sigmoid; and Dukes B, rectum. 3-actin was the internal reference.
FasL, apoptosis antigen 1 ligand.
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Figure 10. Expression of HLA-E in paracancer tissues and advanced colorectal
cancer tissues. The expression of HLA-E increased in the advanced colorectal
cancer group compared with the paracancer group. Staging and location of
samples from left to right: Dukes C1, rectum; Dukes B, sigmoid; Dukes CI,
sigmoid; and Dukes B, rectum. (3-actin was the internal reference. HLA-E,
human leukocyte antigen class I histocompatibility antigen, alpha chain E.
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Figure 11. Western blot analysis gray value comparison of HLA-A, Fas, CCRS, FasL and HLA-E. 3-actin was the internal reference. Results were represented
as the mean = standard deviation. Paired 7 test was used for statistical analysis. "P<0.05; “P<0.01. HLA-A, human leukocyte antigen-A; Fas, apoptosis antigen
1; CCRS, C-C chemokine receptor type 5; FasL, apoptosis antigen 1 ligand; HLA-E, human leukocyte antigen class I histocompatibility antigen, alpha chain E.

Previous studies have demonstrated that Fas is highly
expressed in normal colorectal epithelial cells, whilst a loss of
Fas expression and anti-Fas-mediated apoptosis in colorectal
cancer cells contributed to tumor invasion and metas-
tasis (6,7,19). The present study indicated that the expression
of Fas reduced significantly as the malignancy of the epithelial
cells increased (P=0.0271). Furthermore, the expression of
Fas reduced significantly in early cancer group (P'=0.0239)
compared with adenoma group, which suggested that a loss
of Fas expression may serve an important role in the immune
evasion in early colorectal cancer.

Chang et al (8) revealed that CCRS was highly expressed
in tumor infiltrating cluster of differentiation (CD)4* forkhead
box (Fox)p3*regulatory T cells. C-c chemokine ligand 5
(CCL5) molecules in colorectal cancer cells may bind with
CCRS5 and initiate the CCL5/CCRS signal pathway, which
may recruit regulatory T cells to the tumor and increase the
rate of tumor-induced anti-tumor CD8*T cell death. Thus,
the immune escape of colorectal cancer cells may occur
through this pathway. In the present study, the expression of
CCRS5 increased significantly with increased malignancy of
the epithelial cells (P<0.001), which was consistent with the

results of Chang et al (8). The expression of CCR5 was not
significantly different between the early cancer and adenoma
groups (P=0.176), which indicated that the expression of CCR5
was not altered significantly in early colorectal cancer, and
that CCRS5 may not be a major factor of the immune evasion in
early colorectal cancer.

Although FasL. was expressed highly in active immune
cells such as CTL, studies have revealed that FasL is also
expressed in colorectal cancer cells (9,10). As active CTL
expressed Fas is sensitive to Fas-mediated apoptosis, several
studies have demonstrated that the expression of FasL in
tumor cells may induce the apoptosis of tumor infiltrating
lymphocytes (9,10,20). Pryczynicz et al (11) reported that
FasL was highly expressed in 70% of patients with colorectal
cancer, and lowly expressed in 30% of patients with colorectal
cancer, whilst all normal colorectal epithelial cells did not
express FasL. Statistical analysis demonstrated that a high
expression of FasL was associated with tumor angiogenesis
and invasion. The present study suggested that the expression
of FasL increased significantly with increased malignancy of
the epithelial cells (P<0.001), which was consistent with the
results of aforementioned research. However, the expression of
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FasL. was not significantly different between the early cancer
and adenoma groups (P=0.605), which indicated that FasL.
may not be a major immune evasion-associated molecule of
early colorectal cancer.

HLA-E is a type of atypical HLA class I molecule.
Bossard er al (12) revealed that the HLA-E expressed in
colorectal cancer cells may combine with the HLA-E receptor
CD94/NKG2A expressed on the surface of CTL and NK
cells, which contributed to the inhibition of the activity of
the CTL and NK cells. Zhen ef al (21) hypothesized that the
overexpression of HLA-E in colorectal cancer cells was often
associated with lower long-term disease-free survival rate
and poor prognosis. Levy et al (13) demonstrated that HLA-E
expression on the surface of colorectal cancer cell membranes
could inhibit the cetuximab-mediated antibody-dependent
cell-mediated cytotoxicity, which may promote the immune
evasion of colorectal cancer cells. In the present study, the
expression of HLA-E increased significantly as the malig-
nancy of the epithelial cells increased (P<0.001). In addition,
the expression of HLA-E increased significantly in the early
cancer group (P<0.001) compared with the adenoma group,
which suggested that the expression of HLA-E may serve a
key role in the immune evasion in early colorectal cancer.

The sample size of the present study was relatively small
and it was conducted in a single center. However, the immune
evasion mechanisms of early colorectal cancer cells have been
investigated.

The present study indicated that, the expression of Fas
reduced significantly, whilst the expression of HLA-E
increased significantly in early cancer group compared with
adenoma group. It suggested that a loss of Fas expression
and a high expression level of HLA-E may promote immune
evasion in early colorectal cancer cells, which has not yet
been investigated extensively. Thus, on the basis of the present
study, additional studies with larger sample sizes that inves-
tigate the precise mechanisms of immune evasion in early
colorectal cancer cells at the level of molecular transduction
are required.
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