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1 | INTRODUCTION

Abstract

Eomesodermin (Eomes) is a T-box transcription factor that drives the differentia-
tion and function of cytotoxic lymphocytes. However, the underlying function and
mechanism of Eomes in tumor cells remains elusive. Here, we studied the role of
Eomes in human esophageal squamous cell carcinoma (ESCC). Using 2 human ESCC
cell lines, we found that Eomes knockdown reduced esophageal cancer cell prolif-
eration and that the esophageal cancer cell cycle was blocked in the G2/M phase.
Mechanistically, we identified CCL20 as the main downstream target of Eomes.
Furthermore, we found that CCL20 could chemoregulate regulatory T cells (Tregs)
through their specific receptor CCR6, then promoting the proliferation of esophageal
cancer cells. Eomes knockdown also delayed the growth of human ESCC xenografts
in BALB/c nude mice. Importantly, in 133 human ESCC tissues, high Eomes levels
were associated with poor clinical prognosis. Overall, our findings suggested that the
Eomes-CCL20-CCRé pathway plays a vital role in human ESCC progress. Therefore,
targeting this pathway may represent a promising strategy for controlling human
ESCC.
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the most common pathological type in Asia. In addition, about half of

the total number of patients with ESCC occurs in China.® The overall 5-y

Esophageal cancer is one of the most aggressive malignancies with high
mortality and poor prognosis worldwide.! Esophageal cancer is generally
divided into 2 subtypes, namely ESCC and EAC.! There are significant
differences in pathogenesis, epidemiology, pathology, and geographical

distribution.? EAC is more common in Western countries, but ESCC is

survival rate of most patients with ESCC is relatively poor.4 The prog-

nostic biomarkers of ESCC are not however well established. Therefore,

effective biomarkers for diagnosis of ESCC are necessary.
Eomesodermin (Eomes) was first reported in cytotoxic T cells.

This study showed that Eomes and T-bet synergistically induced the

Abbreviations: CCK8, cell counting kit 8; CFSE, carboxyfluorescein succinimidyl amino ester; EAC, esophageal adenocarcinoma; ELISA, enzyme-linked immunosorbent assay; Eomes,
eomesodermin; ESCC, esophageal squamous cell carcinoma; IHC, immunohistochemistry; NK, natural killer cells; Sl, staining intensity; TCGA, The Cancer Genome Atlas; Tregs,

regulatory T cells.
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expression of CD122 and inhibit the expression of Th17 cytokines.5
T-bet and Eomes were originally studied in T cells and their expression
was inducible after activation and differentiation.® These factors are en-
coded by Thx21 and Eomes genes, respectively, and are thought to be
the only T-box proteins expressed in the immune system.® Eomes expres-
sion is lower in CD4" T cells compared with CD8" T cells. Furthermore,
high levels of Eomes expression was shown to rescue IFN-y produced by
T-bet-deficient T cells and promote IFN-y production and cytotoxicity in
CD4" T cells.” " In addition, Eomes could also promote the development
and maturation of natural killer (NK) cells.™ These studies, however, de-
scribed little about the exact function of Eomes in tumor cells.

Eomes has disparate effects on different tumor types. Depending on
the stage and tissue, Eomes produces the opposite effects of suppress-
ing and promoting tumors. Eomes expression is not only related to the
early recurrence of gastric cancer after surgery, but also related to poor
disease-free survival time.*? Moreover, high expression of Eomes is as-
sociated with poor overall survival of patients with colorectal cancer,'®
however in metastatic renal cell carcinoma patients high expression of
Eomes was considered to be an independent good prognostic factor for

1.1 Overall, these studies have shown that Eomes exerts

patients surviva
opposite effects in different types of tumor. Eomes methylation levels
are also closely related to tumorigenesis; in patients with high-grade
bladder cancer, Eomes show tumor-specific DNA hypermethylation.*®
The methylation level of Eomes in urine samples can be used as a diag-
nostic biomarker for monitoring bladder cancer recurrence.*® Moreover,
in patients with ESCC, hypermethylation of Eomes may be an effective
diagnostic method for ESCC.Y” Abnormal methylation of Eomes at the
promoter region leads to its downregulation and results in the occur-
rence and development of hepatocellular carcinoma.’® These reports
showed that Eomes plays an important role in tumor progression, how-
ever in these studies there were no insights into the detailed mechanism
of Eomes in tumorigenesis. In addition, these studies did not report on
the relationship between Eomes and prognosis in patients with ESCC.
Finally, these studies did not explore the important role of Eomes in tum-
origenesis through the esophageal tumor microenvironment.

In our study, we identified the important role of Eomes in maintain-
ing human esophageal cancer cell proliferation through the CCL20-
CCR6 pathway. Furthermore, high levels of Eomes expression were
closely related to the poor prognosis of ESCC patients. Our data also
suggested that Eomes drives CCL20 secretion to promote the che-
motaxis of regulatory T cells (Tregs) in the tumor microenvironment,
which leads to the malignant progression of ESCC; the signaling path-
way may serve as a potential therapeutic target for ESCC.

2 | MATERIALS AND METHODS
2.1 | Celllines and cell cultures

Human ESCC cells lines were obtained from the Cancer Hospital of the
Peking Union Medical College (Beijing, China). All cells lines were cultured in
DMEM (Gibco) with 10% FBS (Gibco), 100 units/mL penicillin and 100 pg/

mL streptomycin in an incubation system at 37°C with 5% CO, in air.

2.2 | RNA extraction and real-time quantitative PCR
(QRT-PCR)

Total RNA was extracted from tumor cell lines or tissue using TRIzol
reagent (TaKaRa Bio). RNA concentration and purity were deter-
mined using a NanoDrop spectrophotometer 2000 (Thermo Fisher
Scientific). Here, 1 pg RNA was reverse transcribed to cDNA accord-
ing to the manufacturer’s instructions for the Prime Script RT reagent
kit (TaKaRa Bio). Specific primers and SYBR Green qPCR Master Mix
(Roche) were used to perform gRT-PCR experiments on an Agilent
Mx3005P System (Agilent Technologies). The PCR primer sequences
are as follows: Eomes forward 5'-ACTGGTTCCCACTGGATGAG-3',
reverse 5'-CCACGCCATCCTCTGTAACT-3'; CCL20 forward 5'-TGC
TGTACCAAGAGTTTGCTC-3', reverse 5'-CGCACACAGACAACTTT
TTCTTT-3'; GAPDH forward 5'-GCACCGTCAAGGCTGAGAAC-3',
reverse 5'-TGGTGAAGACGCCAGTGGA-3'. Data with GAPDH as en-

dogenous control analysis were analyzed using the 2722 method.

2.3 | RNA interference

ThermoFisherwebsitesoftware (https:/rnaidesigner.thermofisher.com/
rnaiexpress/) was applied to predict and design the transient knock-
down sequence of Eomes as CAGGAGATTTCATTCGGGAAATTAA.
siRNA produced by Genepharma was transferred to target cells using
Lipofectamine 3000 (Invitrogen) and Opti-MEM according to manufac-
turer’s instructions.

The lentiviral vector pSIN-EF2-IRES-GFP was used to carry out
stable knockdown. Eomes shRNA stably knocked down Eomes ex-
pression. DNA sequencing verified that the insertion sequences
were correctly in place. Cells that expressed GFP were isolated using
a flow cytometer (Beckman MoFlo XDP, USA).

2.4 | Cell Counting Kit 8 (CCK8)

In total, 5 x 10° cells were placed in a 96-well plate and 10 pL CCK8
were added to each well according to the manufacturer’s instructions
for the CCK8 assay (Dojindo). Cells were cultured in DMEM (Gibco)
with 10% FBS (Gibco) in an incubation system for 4 h at 37°C with 5%
CO, in air. At the same time each day, cell activity was measured using
a plate reader (MULTI-SKANMKS3, Thermo Scientific) for absorbance
at 450 nm.

2.5 | Cell cycle analysis

Cells were obtained after trypsinization, washed with cold PBS, and
fixed at 4°C. After washing, cells were treated with RNase (50 pg/
mL) for 30 min at 37°C. Cell suspensions were stained with propid-
ium iodide (50 pg/mL) in the dark at 4°C for 30 min. Detection was
performed using a BD Flow cytometer (BD Pharmingen), and the cell

cycle was analyzed using Modfit software.
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2.6 | Clone formation

Cells were counted the and seeded at 1 x 10° cells in 6-well plates.
After 2 wk of incubation, the cell colonies were stained with crystal
violet dye and counted under a microscope. Results were expressed

as the mean + SEM of 3 independent experiments.

2.7 | Proliferation index assay

Tumor cells were labeled with 1 mmol/L CFSE before culture;
1 x 10%/well CFSE-labeled tumor cells were cultured in 6-well plates
and then collected at different time points and the proliferation
index measured using flow cytometry.

2.8 | Apoptosis detection

Cells were collected and washed twice with pre-chilled PBS.
The cells were suspended in 200 pL annexin V binding buffer
(Biolegend) to a final cell concentration of 10° cells/mL, then 1 pL
of Alexa Fluor 647 Annexin V (Biolegend) was added to the cell
suspension in the dark, which was incubated at 4°C for 15 min,
and then propidium iodide was added (Sigma). Flow cytometry was
used to analyze apoptosis.

2.9 | Transwell migration assays

Transwell migration assays were carried out in 24-well plates with in-
sertions (5 um, Corning) according to the manufacturer’s instructions.
Cell suspensions (2 x 10° cells/well) were added to the upper chamber
and 600 pL RPMI-1640 medium containing no FBS was added to the
lower chambers. After 24 h, cells that attached to the lower surface

were stained with 0.1% crystal violet for 15 min.

2.10 | Human cytokine array

Here, 5 x 10%/cells per well were seeded into 24-well plates and
cultured overnight in an incubator. The medium was changed for
fresh medium the next day and cells were incubated for 48 h, then
the supernatant was collected. Human LEGENDplex array kits
(BioLegend, San Diego, California, USA) were used to detect the
secretion of various chemokines in accordance with the manufac-

turer’s instructions.

211 | ELISA

An ELISA kit (BioLegend) was used to determine the CCL20 level
in the cell culture supernatants following the manufacturer’s

instructions.
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2.12 | Tumor xenografts

Institutional guidelines for the care and use of laboratory animals
were applied to all animal experiments using the committee of the
First Affiliated Hospital of Zhengzhou University. Here, 7-wk-old fe-
male BALB/c nude mice (Vital River Laboratory Animal Technology)
were divided randomly into 2 groups (n = 5/group) and injected
with designated tumor cells (5 x 10%). Tumor size was measured and
tumor volume was calculated: (length x width?)/2. At the end of the
experiment, all animals were sacrificed, and tumors were collected

for further experiments.

2.13 | Collection of ESCC patients’ samples

Human ESCC tissue samples were from the First Affiliated Hospital of
Zhengzhou University in China. In total, 133 fresh ESCC tissues and
pairs of adjacent normal tissues were collected with the full knowl-
edge and consent of patients from the First Affiliated Hospital of
Zhengzhou University. Pathology testing confirmed that these speci-
mens could be used. Eomes expression was checked at the mRNA
level; 45 formalin-fixed paraffin-embedded ESCC tissue samples were
collected to check Eomes expression at the protein level. Patient age,
gender, tumor stage, lymph nodes metastasis, and histological grade
were assessed and listed in Table 1.

2.14 | Immunohistochemistry

Immunohistochemistry was performed; anti-Eomes antibody (1:40,
R&D, #644730) was used according to the manufacturer’s protocol
for this experiment. The results were analyzed and scored by 2 indi-
viduals. The percentages of tumor cells expressing the target protein
were classified as follows: O (no positive tumor cells), 1 (<10% posi-
tive tumor cells), 2 (10%-50% positive tumor cells), and 3 (>50% posi-
tive tumor cells). Based on the SI, cells were divided into the following
grades: O (negative), 1 (weak), 2 (moderate) and 3 (strong). The staining
index was calculated as the intensity of staining x proportion of posi-
tive tumor cells, with scores of O, 1, 2, 3, 4, 6, and 9, respectively. A
staining index score 24 was considered as high expression, and a score

<3 was considered as low expression.

2.15 | Western blotting

Cells were placed in pre-chilled lysis buffer (150 mmol/L NaCl,
5 mmol/L EDTA, 50 mmol/L Tris, 1% NP-40, 0.5% sodium deoxy-
cholate, 0.1% SDS) and protease inhibitor cocaine (Sigma-Aldrich).
An equal amount of total protein (50 pg) from each sample was
separated on a 10% SDS-PAGE gel and transferred to nitrocellulose
blotting membranes (GE Healthcare Life science). Membranes were
blocked with 5% BSA and then incubated with a primary antibody
to detect Eomes (1:1000, R&D, #644730) and B-actin (Cell Signaling
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TABLE 1 Association between Eomes expression and
clinicopathological parameters in patients with ESCC

Eomes
expression
High Low P-
Variables Number group group x2 value
Age (y)
<60 47 37 10 1.064 .302
>60 81 57 24
Gender
Male 79 39 40 0.165 .684
Female 49 26 2%
Depth of invasion
T1-T2 78 61 17 3.958 .046
T3-T4 50 31 19
Lymph node metastasis
Positive 47 30 17 4.189 .040
Negative 81 65 16
Differentiation
Well vs 60 36 24 9.106 .002
moderately
Poorly 68 57 11
Stage
1, 10, 11, 1V 70 52 18 4.248 .039
58 40 18
Survival condition
Living 45 36 9 5.749 .016
Dead 83 49 34

Technology). Membranes were incubated with the corresponding
secondary antibody (Cell Signaling Technology); protein expression
was detected and photographed using a chemiluminescence imaging

system (Bio-Rad Laboratories).

2.16 | TCGA database analysis

Clinical data obtained from ESCC cases were analyzed together with
gene expression using TCGA; https://cancergenome.nih.gov/). All
patients had ESCC and had not undergone any treatment.

2.17 | Statistical analysis

SPSS statistical software or GraphPad Prism 6 (Graph Pad Software)
was used to analyze data by log-rank test, Student t test, chi-squared
test, log-rank test, or one-way ANOVA P < .05. Statistically signifi-
cant difference was identified, *P < .05, ** P < .01, ***P < .001. Data
were presented as the mean + SD from at least 2 or 3 independent

experiments.

3 | RESULTS

3.1 | Eomesiis highly expressed in ESCC tissues and
correlates with poor prognosis in ESCC patients

Eomes mRNA was found to be highly expressed in cancer tumor tissues
from 133 patients with ESCC compared with their adjacent normal tis-
sues (Figure 1A). Eomes mRNAwas also related to the clinical tumor stage
of patients with ESCC. Eomes expression levels were higher in patients
with stage Ill/1V disease compared with stage I/l (Figure 1B). Eomes was
highly expressed in patients with metastatic ESCC (Figure 1C). There
was also a strong correlation between Eomes expression and tumor
differentiation status of patients with ESCC (Figure 1D). In addition, as
shown in Table 1, Eomes expression was related to clinical histopathol-
ogy of ESCC. Eomes mRNA expression had no significant correlation
with patient age or gender. IHC was used to investigate Eomes expres-
sion at the protein level in formalin-fixed paraffin-embedded tumor tis-
sues compared with the adjacent normal tissues. Figure 1E shows the
protein expression levels of Eomes in tumor tissues compared with the
adjacent normal tissues of patients with ESCC. Among ESCC patients for
whom overall survival data were available, patients with higher Eomes
protein expression had a shorter overall survival time compared with
patients with lower Eomes protein levels (Figure 1F). Furthermore, we
used TCGA database to verify the correlation between Eomes expres-
sion and the clinical tumor stages of patients with ESCC (Figure 1G).
TCGA database revealed that the high expression Eomes group had a
poor prognosis compared with the low expression group (Figure 1H).
These data indicated that Eomes expression was significantly upregu-

lated in patients with ESCC and correlated with overall survival.

3.2 | Eomes promotes the proliferation of
esophageal cancer cells in vitro

To investigate the effect of Eomes on the function of esophageal can-
cer cells, we used qRT-PCR to detect the expression levels of Eomes in
different esophageal cancer cell lines. We found that Eomes expression
was higher in KYSE450 and TE7 cell lines compared with in other cell
lines (Figure 2A). Therefore, we used siRNA interference to establish 2
esophageal cancer cell lines that transiently knocked down Eomes. We
detected Eomes knockdown efficiency at the mRNA level (Figure 2B).
We found that the colony-forming ability of esophageal cancer cells
was reduced when Eomes was knocked down (Figure 2C,D). We ana-
lyzed the effects of Eomes on the cell cycle and found that the cell
cycle was blocked in the G2/M phase after knocking down Eomes in
KYSE450 and TE7 cell lines (Figure 2E). We used CCKS8 to test the
effect of Eomes knockdown on the proliferation of esophageal cancer
cells and found that proliferation decreased after Eomes knockdown
(Figure 2F). Proliferation index of esophageal cancer cells after knock-
ing down Eomes was assessed by CFSE assay, which verified that
knocking down Eomes affected the proliferation index (Figure 2G).
Flow cytometry analysis found that Eomes had no effect on apoptosis

of esophageal cancer cells (Figure 2H). Moreover, we also found that
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after knocking down Eomes, the expression levels of genes related to
proliferation were reduced, but gene expression related to apoptosis
was not changed (Figure S1). These findings suggested a potential role

for Eomes in the proliferative capacity of ESCC.

3.3 | Eomes knockdown resulted in decreased
CCL20 expression

In order to investigate the mechanism by which Eomes regulated
the proliferation of esophageal cancer cells, we used the KYSE450
line to establish an esophageal cancer cell line that stably knocked
down Eomes. We tested Eomes knockdown efficiency at the mRNA
(Figure 3A) and protein levels (Figure 3B). Using multiplex ELISA as-
says, we found that the Eomes stable knockdown had markedly blocked
CCL20 secretion (Figure 3C). We further found by qRT-PCR that Eomes
knockdown affected chemokine expression and confirmed that Eomes
regulated CCL20 (Figure 3D). By analyzing TCGA database, we found

that there was a strong positive correlation between Eomes and CCL20
in patients with ESCC (Figure 3E). We validated the regulation of CCL20
by Eomes knockdown models that were constructed in KYSE450 and
TE7 cell lines. When knocking down Eomes, the CCL20 level was seen
to decrease in gqRT-PCR (Figure 3F) and ELISA (Figure 3G). We used a
CCL20 recombinant protein to find if Eomes affected the proliferation
of esophageal cancer cells through CCL20 (Figure 3H). Using TCGA da-
tabase, we found that ESCC patients with high CCL20 expression had
a poor prognosis (Figure 3l). These data indicated that CCL20 was a

downstream target of the Eomes signaling pathway.

3.4 | The Eomes-CCL20 pathway regulates
migration of Tregs

Chemokines regulate tumor progression in the tumor microenvironment
by chemotactic immune cells or immunosuppressive cells.” CCL20 has

been reported to affect tumor progression through chemotactic Tregs in
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the tumor microenvironment.?’ Therefore, we next wanted to explore
whether Eomes affected chemotaxis of Tregs through CCL20 and thus
affected tumor cell proliferation in ESCC. To obtain PBMC, we collected
peripheral blood from esophageal cancer patients, and found that in
esophageal cancer patients the cell supernatant after knocking down
Eomes had a reduced ability for chemotactic Tregs (Figure 4A). Figure 4B
shows the statistical analysis. Through TCGA database analysis we found
that the Eomes and Foxp3 expression were correlated in esophageal
cancer patients (Figure 4C). TCGA database analysis also showed high
Foxp3 expression in esophageal cancer compared with adjacent cancer
tissue (Figure S3A). Furthermore, we found high Foxp3 protein expres-
sion in tumor tissue (Figure S3B).

To further verify that knocking down Eomes led to a reduction in
CCL20 expression and thus reduced the chemotactic ability of Tregs,
we collected peripheral blood from healthy donors and isolated PBMC.
We found that the ability to chemotactically attract Tregs was reduced
in the supernatants of Eomes knockdown cells (Figure 4D), but there
was no effect on the chemotaxis of PBMC (Figure 4E). In addition, we
added CCL20 recombinant protein in vitro to verify the chemotactic

Cancer Science Nyl a

effect of CCL20 on Tregs (Figure 4F). We used a neutralizing antibody
for CCL20, indicating that Eomes chemotactically attracted Treg cells
through CCL20 (Figure 4G). As CCRé6 is a specific receptor for CCL20,
we speculated that chemotaxis of Treg cells could be due to binding
of CCL20 to CCRé. By analyzing TCGA database, we found that there
was a strong positive correlation between CCL20 and CCR6 levels in
ESCC patients (Figure 4H). As seen in Figure 4l, using a CCRé neu-
tralizing antibody we showed that Eomes affected the chemotaxis of
Tregs by regulating the CCL20-CCR6 pathway. From this result we
speculated that the Eomes-CCL20-CCRé6 signaling pathway affected
chemotaxis of Tregs in the esophageal cancer microenvironment and

then affected the progression of esophageal cancer cells.
3.5 | Effects of Eomes on the progression of
esophageal cancer in vivo

To further verify the proliferation effect of Eomes on esophageal

cancer cells, we used in vivo experiments. We subcutaneously
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inoculated BALB/c nude mice with an esophageal cancer cell line
KYSE450 that had stably knocked down Eomes. We found that
tumor proliferation was suppressed in the knockdown Eomes group
and tumor proliferation rate became slower (Figure 5A). There was
also a significant difference in tumor tissue weight after Eomes was
knocked down (Figure 5B). We used qRT-PCR to analyze Eomes ex-
pression in tumor tissues and found that Eomes expression was re-
duced in the knockdown group (Figure 5C). Correspondingly, we also
found that CCL20 expression was also reduced in knockdown Eomes
tumor tissues (Figure 5D). Taken together, these findings indicated
that Eomes inhibition reduced esophageal cancer progression in
vivo. A schematic diagram of the effect of Eomes on ESCC progress
is given in Figure 5E.

4 | DISCUSSION

Eomes is a T-box family transcription factor and is closely related to
T-bet.M Itis highly expressed in NK cells and various subsets of ef-
fector and memory CD8" T cells.?*"?? Eomes plays an important role
in the differentiation of CD8" T cells and NK cells.?® Eomes expres-
sion can be found in almost all Th subtypes®* and can induce IFN-y
expression,?> however the role of Eomes in tumors has been rarely
reported and results in existing reports on tumor progression are not
consistent. Our study found that Eomes was overexpressed in ESCC
and recruited Tregs through CCL20 to promote ESCC progression.
We also found that Eomes overexpression was associated with poor
survival in ESCC patients. These data provide the theoretical basis
for use of the Eomes-CCL20-CCRé6 signaling pathway as a new strat-
egy for esophageal cancer treatment.

(A)

£ 400

7-s- Control shRNA
Eomes shRNA
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The effects of Eomes on tumor cell function have not been re-
ported consistently. Overexpression of Eomes in colorectal cancer
resulted in a poor prognosis for colorectal cancer patients, and
Eomes knockdown caused a reduction in colorectal cancer cell pro-
liferation.'® This result was consistent with our findings, however
in contrast Eomes expression in metastatic renal cell carcinoma
patients was associated with a good prognosis.14 Therefore, in our
study, we first explored Eomes expression in ESCC. We observed
that both Eomes mRNA and protein levels were upregulated in
esophageal cancer tissues and that Eomes expression was related
to the poor prognosis of ESCC patients and to clinicopathology. This
difference in research results may be due to the different types of
tumor pathology.

In addition to the important role of Eomes for T cells and
NK cells, it also functions as a regulator in activating various
downstream signals. In the current study, we found that Eomes
knockdown could significantly inhibit CCL20 expression in ESCC,
suggesting that Eomes plays a vital role in regulating the CCL20-
CCR6 pathway. CCRé is the only specific receptor for CCL20 and it
has been reported that CCL20 could be used as a potential predic-
tor of survival in ESCC patients.?° Our study raised the possibility
that CCL20 is a downstream target of Eomes, in a related pathway
for Eomes-mediated tumorigenesis, however in this research the
mechanism by which Eomes regulated the CCL20-CCRé6 pathway
remained unknown. We initially screened using TCGA database
and found a significant positive correlation between Eomes and
NFkB expression (Figure S2). We speculated that Eomes may
regulate the CCL20-CCRé6 pathway through phosphorylation of
NF«B, this molecular mechanism will be explored in depth in fu-

ture research.
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Esophageal tumor xenograft experiments showed that Eomes
had a profound effect on tumor growth. In vitro experiments also
showed the effect of Eomes on esophageal cancer cell proliferation
and that Eomes knockdown affected CCL20 secretion. However,
it should be noted that CCL20 is an inflammatory chemokine and
could also recruit suppressive immune cells to downregulate the
antitumor response.26 CCL20 is a chemokine that promotes tumor
progression by recruiting Tregs.?” The CCL20-CCRé interaction
mediates migration of Tregs to the tumor microenvironment,
which in turn leads to tumor progression and poor prognosis in
hepatocellular carcinoma patients.?® CCL20 secreted by colorec-
tal cancer cells can recruit Tregs through FOXO1/CEBPB/NF«xB
signaling to enhance chemoresistance.?’ Human oral squamous
cell carcinoma is rich in the chemokine CCL20, which is condu-
cive to the recruitment and retention of CCR6" Treg cells, thereby
promoting cancer cell invasion and tumor progression,® there-
fore Tregs may be involved in esophageal cancer progression.
In our research, we found that in the esophageal cancer micro-
environment, the supernatant from knocked down Eomes lines
significantly reduced chemotaxis of Tregs. We found that Eomes
affected chemotaxis of Tregs by regulating CCL20, however by
which pathway Tregs participate in Eomes-induced esophageal
cancer progression still needs to be determined. In the next step,
we will explore the related mechanisms of the Eomes-CCL20-Treg
pathway induced esophageal cancer cell proliferation and promo-
tion of esophageal cancer progression.

In conclusion, our findings suggest that overexpression of Eomes
may affect the esophageal tumor microenvironment through the
CCL20-CCR6 pathway and thus promote the progression of ESCC.
Given the clinical relevance, this signaling pathway may become a
potential therapeutic target for esophageal cancer treatment.
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