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Abstract Objective To investigate the expression of cyclin-dependent kinase 8 (CDKS8) in esophageal squamous cell
carcinoma (ESCC) and its effect on ESCC cells, and to explore its potential molecular mechanism. Methods The expression level
of CDK8 mRNA was analyzed using UALCAN database, and then the expression level of CDKS8 protein in tumor tissues of ESCC
patients was detected by immunohistochemistry (IHC). Esophageal cancer cell lines Kyse-30 and Kyse-150 were stably transfected
with lentivirus to achieve knockdown and overexpression of CDKS8. EdU proliferation assay, cell colony formation assay, cell cycle
assay, cell scratch assay and invasion assay were used to explore the effect of CDKS protein expression level on the phenotype of
ESCC cells. Subsequently, the effect of CDK8 on the growth of esophageal cancer xenografts in vitro was observed by subcutaneous
tumor formation assay in mice. Finally, the expression of proliferation and metastasis related proteins was detected by Western blot.
Results CDKS8 showed high transcription and protein expression levels in ESCC tissues compared with normal esophageal tissues.

Knockdown of CDKS8 expression significantly inhibited the proliferation, migration and invasion of ESCC cells. In addition,
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inhibition of CDKS expression significantly affected the JAK2/STAT3 pathway and the expression of E-cadherin/N-cadherin, while

overexpression of CDKS8 reversed these effects. Inhibition of STAT3 pathway reversed the promoting effect of CDKS8 overexpression

on ESCC cell phenotype. Conclusion CDKS is a cancer-promoting factor of ESCC, which mediates the phosphorylation of JAK2/

STAT3 and epithelial-mesenchymal transition (EMT).
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Esophageal cancer (EC) is one of the most
common cancers worldwide. According to
GLOBOCAN data, the global incidence of EC
accounts for 3.2% of all cancer diagnoses, and the
mortality rate accounts for 5.3% of all cancer
deaths!"?. Among them, 9% of the world’s ES cases
occur in China, and it is the fourth leading cause of
cancer death in China, with a five-year survival rate of
only 20%-30%"*. The high mortality rate of EC is
related to its difficulty in detecting before metastasis,
leading to delayed diagnosis and poor prognosis, and
more than 90% of EC patients are esophageal
squamous cell carcinoma (ESCC) . Endoscopy is
currently the gold standard for clinical diagnosis of
ESCC precancerous squamous lesions. On the one
hand, the cost-benefit of ESCC
endoscopic microscopic

study results
screening indicate that
screening is cost-effective only in areas with high
incidence of ESCC, on the other hand, microscopy
has the risk of perforation, bleeding, and infection!”.,
Therefore, it is necessary to deeply study the etiology
and tumor occurrence mechanism of ESCC, develop
cheaper and safer screening strategies and therapeutic
biomarkers, and use them in combination with
existing technologies to improve patient survival rate.
Uncontrolled cell growth and proliferation are

characteristic of tumor cells™.

Cyclin-dependent
kinases (CDKs) belong to the serine/threonine (Ser/
Thr) family of protein kinases and play a key role in
the regulation of cell cycle. Studies have confirmed
that abnormal activation of CDKs can lead to
disorders in the cell cycle process, which leads to
abnormal proliferation of tumor cells. Cyclin-
(CDKS8) is

chromosome 13 and belongs to a member of the CDK

dependent kinase 8 located on
protein family?'%. As a new therapeutic target, CDKS8
is considered as a potential prognostic marker for
colorectal cancer (CRC) patients!'). In terms of
treatment, inhibitors TSNO084 that target CDKS8/19,

which are closely related to tumor proliferation and

immune evasion, have shown significant tumor
suppressive effects and are expected to become new
hopes for tumor targeted therapy. In breast cancer,
CRC, melanoma, and endometrial cancer, CDKS8
promotes cancer cell growth by regulating the cell
cycle", In addition, CDK8 can also drive tumor
progression by inducing invasiveness and metastasis
of pancreatic cancer and CRC tumor cells through
(EMT) and
invasion!"*"). In summary, CDKS plays a crucial role

epithelial-mesenchymal  transition
in cell cycle regulation and tumorigenesis. Currently,
the CDK8-STAT3 signaling pathway has been shown
to play an important role in the progression of triple-
negative breast cancer and inflammation-related
gastric cancer (GC)!""'7). However, the biological role
and mechanism of CDK8 in ESCC remains unclear.

In this study, we analyzed the expression of
CDKS in tumor tissues and adjacent tissues of ESCC
effects of CDK8 on

proliferation, migration and invasion of ESCC cells,

patients, explored the
and explored the possible mechanisms and signaling

pathways by which CDKS8 regulates ESCC

progression.
1 Materials and methods

1.1 Public databases

UALCAN (https://ualcan.path.uab.edu/index.
html) based on TCGA (The Cancer Genome Atlas)
database, the integration of a variety of Cancer types
of gene expression, methylation, clinical data and
other information. We queried the expression level of
CDKS in esophageal cancer and compared it with
normal tissues.
1.2 Immunohistochemical analysis

A total of 196 ESCC patients diagnosed at
Taizhou Hospital of Zhejiang Province affliated to
Wenzhou Medical University from 2004 to 2018 were
collected. Formalin-fixed paraffin sections were
subjected to immunohistochemical (IHC) staining.

Tissue sections were first deparaffinized in xylene,
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graded ethanol hydration, and high-pressure antigen
repair, then inactivated endogenous peroxidase by
treatment with 3% hydrogen peroxide, blocked with
fetal bovine serum (FBS), and incubated with primary
antibody for 4°C overnight. Sections were washed and
incubated with secondary antibodies for 2 h. After
sections  were

(DAB) and
hematoxylin. CDKS8 expression levels were scored by

washing, the developed  with

diaminobenzidine nucleated  with
intensity: 0 (negative), 1 (weak), 2 (medium),
3 (strong). This study was approved by the Ethics
Committee of Taizhou Hospital (No. K20210618).

1.3 Cell culture and transfection

The ESCC cell lines Kyse-30 and Kyse-150 were
purchased from National Collection of Authenticated
Cell Cultures (Shanghai, China). The cells were
incubated in 1640 medium (meilunbio) containing
10% FBS (Gibco) and cultured in a 37°C, 5% CO,.
pLVshRNA, pSPAX2, and pMD2.G at a ratio of 2:1: 1
or pCDH, pLP1, pLP2, and pLP-VSVG at a ratio of
2:1:1:1 were incubated in opti-MEM (Gibco) with
Lipo3000 (Invitrogen, L3000015) were
transfected into 293T cells to prepare lentivirus.
Kyse-30 and Kyse-150 cells were transduced with
green fluorescent labeled
mixed polybrene (5 g/L) at a multiplicity of infection
(MOI) of 5, and stable knockdown or overexpression
cells were obtained by 3 mg/L and puromycin
selection. Subsequently, the expression of CDKS8 in
cells was identified by quantitative PCR (qPCR) and
Western blot. The ShRNA were as follows: shRNA-1,
GCACTTATGGTCACGTCTACA; shRNA-2, GCAG-
GGCAATAACCACACTAA; shRNA-3, GCTTACCA-
TGGACCCAATAAA.
1.4 RNA isolation and reverse transcription PCR
(RT-PCR) analysis

Total RNA was isolated by TRIzol reagent
(Thermo Fisher, cat.no.15596018CN), and cDNA was
obtained by reverse transcription using PrimeScript
TM RT prex kit (Takara, cat. no. RRO37A). The TB
Green® Premix Ex Taq™ II (Tli RNaseH Plus)
kit (Takara, cat. no. RR820A) was
quantitative analysis. The primers are as follows: 18 S
forward 5'-TTTCTCGATTCCGTGGGTGG-3' and
reverse 5'-AGCATGCCAGAGTCTCGTTC-3'; CDK8
forward 5'-ACCTGTTTGAATACGAGGGCT-3' and
reverse 5-TGCCGACATAGAGATCCCAGT-3". Relative

27AAC|

cat. no.

recombinant lentiviral

used for

transcript amounts were determined using the

method and normalized with 18 S as the endogenous
reference gene, and all reactions were performed in
triplicate.
1.5 Western blot

Kyse-30 and Kyse-150 cells were harvested and
total proteins were extracted using RIPA lysis buffer
(Solarbio, cat.no. R0020), and 4 pg of total proteins
were separated by SDS-PAGE and transferred to
PVDF membranes. After blocking for 2 h in blocking
buffer with 5% skim milk and incubation with
primary antibodies overnight at 4°C , the primary
antibodies used for Western blot assays are listed:
CDKS8 (1: 1 000, GeneTex, cat. no. GTX110495);
E-cadherin (1: 1 000, GeneTex, cat.no. GTX100443);
N-cadherin (1: 1 000, CST, cat.no. 14215); Vimentin
(1:1 000, CST, cat.no. 5741); JAK (1:1 000, CST,
cat.no.3771); p-JAK2 (1:1 000, CST, cat.no.3771);
STAT3 (1: 1000, CST, cat. no. 9139); pSTAT3
(1: 1 000, CST, cat.no.9145); c-Myc (1: 1 000, CST,
cat. no. 9402); GAPDH (1: 10000, Immunoway,
cat. no. YM3029). After washing three times with
TBST, anti-rabbit or anti-mouse secondary antibodies
(1: 10 000) were incubated, the membranes were
detected using an enhanced chemiluminescence
system (Bio-Rad), and the protein was analyzed semi-
quantified using Image J software.
1.6 CCKS8 and EDU assays

Using Cell Counting Kit-8 (Beyotime, cat. no.
C0038) to analyze cell proliferation. Kyse-30 and
Kyse-150 cells were seeded into 96-well plates at a
density of 3x10%well, and cells were detected at 24,
48, and 72 h by Cell Counting Kit-8. EDU method:
EDU
proliferation

staining was performed to measure cell
BeyoClick EDU cell
no. CO0788L)
according to the manufacturer’s instructions. Cells
were incubated with EDU (10 umol/L) for 3 h and

then fixed with a fixed solution for 15 min at room

using  the

proliferation kit (Biyuntian, cat.

temperature. Cells were washed with PBS for 5 min
and incubated with the permeabilized solution for
15 min at room temperature. After washing with PBS
for 5 min, the cells were incubated with Click’s
solution for 30 min at room temperature in the dark.
The percentage of EDU-positive cells was determined
by flow cytometry (Beckman Coulter).
1.7 Clone formation assay

The esophageal squamous carcinoma cells were
seeded into 35 mm dishes (1000 cells/dish) and
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cultured in a cell incubator for 7 d. They were fixed
with 4% paraformaldehyde for 15 min, then stained
with 0.2% crystal violet for 15 min, washed and dried
and photographed to calculate the clone formation rate.
1.8 Wound healing assay

Kyse-30 and Kyse-150 cells were seeded in
6-well plates at a density of 5x10°/well. When cells
grew to confluence, the cells were treated with serum-
free medium for 24 h. The monolayer was then
scratched with a sterile pipette tip. After washing once
with sterile PBS, serum-free medium was added. The
cells were placed in a cell incubator to culture, and the
wound healing was observed by photographing.
1.9 Cell invasion assay

Matrigel was diluted on ice with serum-free cell
medium, and 50 pl/well of matrigel was added to the
upper chamber of Transwell plates (BD Biosciences)
and then incubated at 37°C for 2h until the gel
solidified. 600 pl of 1640 medium containing 10%
FBS was added to the lower chamber of Transwell
plates, after which Kyse-30 and Kyse-150 cells were
resuspended by trypsin digestion and counted. Cells
seeded in the upper chamber at a density of
2x10*well, then they were placed in the incubator for
48 h. After erasure of the upper chamber cells with a
the cells were fixed with 4%
paraformaldehyde in methanol for 15 min at room

cotton swab,
temperature, followed by crystal violet staining for
15 min, microscopic photographs were taken and
counted.
1.10 Subcutaneous xenografts

Four-week old male nude mice were randomly
divided into 4 groups: knockdown control virus
transfected cell group, overexpression control virus
transfected cell group, CDKS8 knockdown cell group
and overexpressed cell group. Cells were harvested
and resuspended in medium containing 50% Matrigel
and subcutaneously injected (100 pl per injection) into
the flank of athymic BALB/c nude mice (n=>5/group,
5x10° cells per injection site). After six weeks, the
mice were sacrificed. The tumor mass was excised, its
weight measured, and part of the mass saved in
subsequent
analysis. All animal experiments were conducted in

formalin  for pathological  staining
accordance with the standards of the Guidelines for
Ethical Review of Laboratory Animal Welfare issued
by the People’s Republic of China, and were

approved by the Animal Ethics Committee of Taizhou

Hospital (No.tyz-2022133).

1.11 HE staining and Ki67 expression analysis
The tumor tissue cut from nude mice was put

into the pre-prepared fixative (10% formalin) to

denature the protein and solidify, then dehydrated,

embedded

Subsequently, we processed the tumor tissue sections

transparent,  wax and  sectioned.
for hematoxylin-eosin (HE) staining and IHC staining
for Ki67. HE staining indicated the arrangement and
atypia of tumor cells, and the changes of nucleus and
cytoplasm structure. Nuclear antigen Ki67 (MKI 67)
was the most widely studied IHC marker of tumor
proliferation, which was expressed in all stages of the
cell cycle. Nuclear staining of Ki67 is considered a
positive result. The sites with the highest Ki67
expression in the selected and
photographed to evaluate the percentage of Ki67
immunopositive cells in the tumor cells.

1.12 Statistical analysis

tissues were

Data are summarized as the mean+SD of three
independent Statistical ~data
analyzed by SPSS19.0 software and #-test analysis.
Two-tailed P values<0.05
statistically  significant, with significant
differences (“P<0.05, *P<0.01, **P<0.001).

experiments. were

considered
group

Wwere

2 Results

2.1 High expression of CDK8 in ESCC

First we analyzed CDKS8 expression in tumor
of ESCC patients using the UALCAN
database. The expression of CDK8 was significantly

tissues

higher in ESCC tissues than in normal esophageal
tissue (Figure 1a). Subsequently, we performed IHC
staining of the tumor tissue from 196 ESCC patients.
The results showed that CDK8 was expressed in the
cytoplasm and nucleus of ESCC cells, and the
expression level of CDK8 was significantly up-
regulated in ESCC cells compared with adjacent cells
(Figure 1b, c).
2.2 Establishment and verification of stable cell
lines

To define the potential role of CDKS8 in ESCC
cells, we first constructed shRNA targeting CDKS,
transduced ESCC cells to obtain Kyse-30-shCDKS
and Kyse-150-shCDKS8 cells that inhibited CDKS
expression. and determined the lentiviral transfection
efficiency by GFP expression. RT-PCR and Western
blot results showed that the expression of CDKS in
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Expression of CDKS8 in ESCA based on sample types
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Fig. 1 Expression of CDKS in tumor tissues of patients with ESCC
(a) UALCAN database analysis of CDK8 expression in cancer tissues of ESCA patients. (b) IHC results of CDKS protein levels between cancer cells
and pericarcinomatous tissue cells. (¢) Representative pictures of the IHC. c1: CDK8 score 0; ¢2: CDKS score 1; ¢3: CDKS8 score 2; c4: CDKS score

3; ¢5: pericarcinomatous tissue. **P<0.01.

the three interference groups was significantly lower Therefore, these two groups were selected for
than that in the control group (P<0.05), and the subsequent cell experiments (Figure 2a, b).
interference effect of sh-2 and sh-1 was good.
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Fig. 2 CDKS expression and knockdown screening in ESCC cell lines
The knockdown effect of sShRNA-CDKS in ESCC cells was confirmed by RT-PCR (a) and Western blot (b). Ky30, untransduced Kyse-30 cells;
Ky150,untransduced Kyse-150 cells; sh-NC, knockdown control cells; sh-1/2/3, CDK8-knockdown cells. All the experiments were repeated at least
three times.*P<0.05; **P<0.01.
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2.3 Knock—down of CDKS inhibits the malignant
phenotype of ESCC cells

To determine whether CDKS8 regulates the
growth of ESCC cells, we first constructed stable
CDKS8 knock-down cell lines, followed by CCK-8,
colony formation and EDU experiments, and found
that the cell proliferation capacity was reduced after
silencing CDKS8 in ESCC cells (Figure 3a-c). Cell
cycle results showed that CDKS inhibition induced a
significant Gl phase arrest and increased the
percentage of cells in the GO/G1 phase (Figure 3d).
Wound-healing assays indicated that the control group
filled the wound faster than the CDK8 knockdown
cells (Figure 3e). Transwell assay further showed that
the migration ability of ESCC cells was weakened
after CDK8 knockdown (Figure 3f). These results
suggest that CDKS8 can promote the malignant
phenotype of ESCC.
24  Overexpression of CDKS8 promotes the
malignant behavior of ESCC cells

To further confirm whether the effect of CDKS
inhibition on ESCC cell phenotype was caused by the
increase of CDKS, we performed cell growth,
migration, and invasion assays by constructing stable
CDKS8 overexpressing cells (Figure 4a). Consistent
with the above results, overexpression of CDKS
promoted the proliferation, migration and invasion of
EC cells, and reduced the number of cells in GO/G1
phase (Figure 4b-f).
2.5 [Effect of CDKS8 expression on the growth of
ESCC cell xenograft tumors

In view of the in vitro demonstration that CDKS
promotes the growth and migration of ESCC cells, we
further clarified the effect of CDK8 on ESCC by
in vivo xenograft assays. Subcutaneous xenograft
experiments were performed in nude mice using
control knockdown (sh-NC) , control overexpression
(0-NC), CDK8 knockdown (sh-CDK8) and CDKS
overexpression (0-CDK8) Kyse-30 cells. As shown in
Figure 5a, sh-CDKS8 xenograft tumors that were
significantly smaller than those generated by sh-NC,
while tumors in the 0-CDKS8 group were larger than

those in the 0-NC group. To demonstrate whether the
difference in tumor size is caused by the reduced
proliferation of ESCC cells, we further examined the
expression of the proliferation marker Ki-67 in the
tumor cells. The results showed that the tumors were
less Ki-67 positive than the control cells, while the
opposite was true in the overexpression group
(Figure 5b). At the same time, we also performed HE
staining of the sample tissue, and no significant
differences in tumor structure were observed under
the microscope (Figure 5c¢).
2.6 Effect of CDKS8 expression on ESCC cell-
related protein expression

The expression levels of related proteins were
investigated in Kyse-30 cells. Compared with the
control group, CDK8 knockdown (sh-CDKS) Kyse-30
cells decreased the protein expression levels of
p-Jak2, p-Stat3, c-Myc, N-cadherin and Vimentin, and
of E-cadherin
(Figure 6a, c). In contrast, CDK8 overexpression

increased the expression level
(0-CDK&8) Kyse-30 cells showed increased protein
expression of p-JAK2, p-STAT3, c-Myc, N-cadherin
and Vimentin, but decreased protein expression of
E-cadherin (Figure 6b, d).
2.7 STATS3 inhibitors inhibited c—Myc expression
and prevented phenotypic changes induced by
CDKS overexpression

To further determine the involvement of CDKS
in CDKS8 function in ESCC cells by activating the
JAK2/STAT3 signaling pathway to promote c-Myc
protein expression, we treated Kyse-30 cells
overexpressing CDKS8 with Stattic, a STAT3 pathway
inhibitor. Treatment of cells with Stattic (5 pmol/L)
not only significantly reduced the expression level of
p-STAT3, but also downregulated the expression of
c-Myc (Figure 7a), indicating that c-Myc is
downstream of the STAT3 pathway. In addition, we
observed that

inhibited the promotion of CDK8 overexpression on

Stattic treatment all significantly

Kyse-30 cell proliferation, migration, and invasion
(Figure 7b—d).
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Fig. 3 Effects of CDKS8 knockdown on ESCC cell proliferation, migration, and invasion
(a—c) CCK-8, cell cloning and EDU experiments verified the proliferation of ESCC cells. (d) Flow cytometry analysis of cell cycle. (¢) Wound
healing experiment demonstrated the migration ability of ESCC cells. (f) The invasive ability of ESCC cells was determined by the Transwell

method. All the experiments were repeated at least three times. *P<0.05; **P<0.01; ns: no significance.
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Fig. 4 Overexpression of CDKS significantly promotes ESCC cell proliferation, migration, and invasion
(a) The CDKS8 expression was confirmed by qPCR and Western blot analysis. (b, d) The influence of CDK8 overexpression in the proliferation of

ESCC cells were evaluated by EDU assay (b) and cell clones formation assay (d). (c) Flow cytometric analysis of the 0-CDKS8 cell cycle.

(e, f) Transwell and wound healing test for cell migration and cell invasion. 0-NC, control overexpressed cells; 0-CDK8,CDKS8 overexpression cells.
All the experiments were repeated at least three times. *P<0.05; **P<0.01; ***P<0.001.
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Fig. 5 Effect of CDKS8 expression on the growth of xenograft tumors of ESCC cells
Overexpression of CDKS significantly increased the tumor growth and the proportion of tumor Ki-67-positive cells in nude mice. (a) The results of
tumor transplantation assay showed that overexpression of CDK8 promoted the growth of transplanted tumors. (b) IHC staining of Ki-67 showed that
overexpression of CDKS8 increased the proportion of Ki-67-positive cells in the tumor. (c)The HE staining results showed no structural differences

between the tumor tissues. All the experiments were repeated at least three times. *P<0.05; ***P<0.001.
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Fig. 6 Effect of CDKS8 expression on the expression of ESCC cell-associated signaling pathways
(a,c) The expression levels of p-JAK2, p-STAT3, c-Myc, N-cadherin, E-cadherin and Vimentin after CDK8 knockdown in Kyse-30 cells. (b,d) The
expression levels of p-JAK2, p-STAT3, c-Myc, N-cadherin, E-cadherinand Vimentin in CDK8 overexpression Kyse-30 cells. All the experiments
were repeated at least three times. *P<0.05; **P<0.01; ***P<0.001.
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Fig. 7 STAT3 inhibitor inhibited CDK8-induced c—Myc expression and phenotypic changes

(a) Stattic treatment significantly reduced the levels of p-STAT3 and c-Myc in Kyse-30 cells overexpressing CDKS. (b) EDU test results. (c) Analysis

results of wound healing capacity. (d) Results of cell invasion ability analysis. 0-CDKS8: Kyse-30 cells overexpressing CDK8; 0-CDM: solvent (the

same volume of DMSO) treated Kyse-30 cells; o-Csta: Stattic (5 umol/L) treated Kyse-30 cells. All the experiments were repeated at least three

times. *P<0.05; **P<0.01; ***P<0.001.
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3 Discussion

In recent years, several studies have linked the
dysregulation of CDKS to different types of cancer,
and found that the abnormal expression of CDKS is
related to tumor proliferation, invasion and
metastasis'*'?. As a transcriptional cyclin-dependent
kinase, targeting CDKS8 for the development of anti-
tumor drugs holds great promise; therefore, it is of
great interest to investigate the function of CDKS to
evaluate the efficacy of this approach and avoid
potential side effects. In addition, CDKS, as a key
transcriptional  regulator, regulates transcription
mainly by binding to the mediator complex and
directly = phosphorylating  transcription  factors,
participating in Wnt/B-catenin, E2F1, STATI1 and
SMAD signaling pathways’. This mechanism is
important in many biological processes such as cell
cycle control and tumorigenesis. However, little is
known about the relationship between CDKS8 and the
development of EC. Studies have confirmed that
conditionally induced CDKS deletion does not inhibit
normal cell growth and severe abnormalities in
adult
theoretical support for CDKS8 as a clinical therapeutic
target for ESCC*'%2],

In this study, we first analyzed the expression of
CDKS8 in tumor tissues of ESCC patients through the
UALCAN database as well as

pathology samples, and found that the protein

normal mice, which provides important

clinical patient

expression level of CDK8 was upregulated in tumor
tissues of ESCC patients. Firstly, knockdown of
CDKS in ESCC cells inhibited cell proliferation by
CCKS8, colony formation and EDU assays. Flow
cytometry analysis showed that CDKS8 knockdown
induced G1 phase arrest in ESCC cells. In addition,
wound healing and Transwell assays demonstrated
that CDKS8 knockdown attenuated ESCC cell
migration and invasion, while CDK8 overexpression
in ESCC cells reversed these effects. Subsequently,
we conducted in vivo animal experiments and found
that CDK8 knockdown ESCC cells generated smaller
tumors, and the tumors in the CDK8 overexpression
group were significantly larger. Moreover, compared
with the tumors in the control group, the tumor cell
proliferation marker Ki-67 positive cells
decreased in the tumor tissues of CDK8 knockdown

were

group, while the overexpression group was increased.

All these results suggest that CDKS8 plays a cancer-
promoting role in EC.

Studies have shown that CDKS8 can regulate
progression by
phosphorylating related transcription factors. The
interaction between CDKS8 and STAT3 is mainly
through the interaction between CDKS8 and STAT3 in
the nucleus, regulating the phosphorylation state of

transcription and cell cycle

STAT3, and directly participating in the regulation of
signal transcription’™?", The Janus kinase/signal
transducer and activator of transcription (JAK/STAT)
signaling pathway, as a classical oncogenic signaling
pathway, is involved in the growth, migration,
differentiation and apoptosis of cancer cells”®®. As an
important downstream target gene of STAT3, c-Myc
15%-20% of human cell growth and

[27-28]

regulates
transformation related genes Consistent with
multiple studies supporting CDKS8 as an oncogene,
downregulation of CDKS in ESCC cells in the present
study significantly inhibited the phosphorylation of
JAK2/STAT3 and decreased the expression of the
downstream oncogene c-Myc, which was reversed by
CDKS8 overexpression. We observed that treatment of
cells with STAT3 specific inhibitors not only reduced
the activation level of STAT3 pathway, such as the
reduction of p-STAT3 level, but also significantly
reduced the expression and activation level of c-Myc,
which could prove that CDKS8 regulates c-Myc
expression through STAT3 pathway. Moreover, in
diseases such as triple-negative breast cancer (TNBC)
and pancreatic cancer, CDK8 participates in the EMT
process through multiple mechanisms®). EMT refers
to the phenotypic transition from epithelial cells to
mesenchymal cells. In cancer, EMT promotes the
invasion and metastasis of tumor cells and is a key
step in the malignant progression of tumors. Examples
include a decrease in E-cadherin and an increase in
mesenchymal cell markers such as N-cadherin and
Vimentin***"! Although there is no direct evidence for
how CDKS8 promotes EMT, it can be speculated that
CDKS8 may indirectly contribute to the EMT process
through mechanisms such as influencing the cell
participating  in
regulating specific gene expression. Therefore, we

cycle, signaling pathways, or
examined the EMT epithelial marker E-cadherin and
the mesenchymal markers N-cadherin and Vimentin,
demonstrating that CDKS8 affects ESCC metastasis by
participating in the EMT process.

Our study has certain limitations. Firstly, the
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information of the clinical sample investigated in this
study is not complete, especially in the part related to
clinical prognosis. Secondly, CDKS8 has been shown
to be involved in the regulation of Wnt/B-catenin,
NF-«xB, transforming growth factor f (TGF-B) and
Notch st
pathways in ESCC progression regulated by CDKS

signaling pathway Therefore, other

remain to be investigated.
4 Conclusion

This study reported for the first time that CDKS
is up-regulated in ESCC cells
promotes the proliferation, migration and invasion of

expression and
ESCC cells, which may be achieved by mediating the
phosphorylation of JAK/STAT3, up-regulating the
expression of c-Myc protein and participating in the
EMT process. These findings may provide new ideas
for the development of targeted therapy strategies for
ESCC.
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CDKS8iE T JAK2/STAT3I/EMT& 12 {g i3t
|SESRARENMAEIZE,. THRMEZE

BAUD | MY TR Y PREY AERY
(" RN ERLR 2L & N B Be A SR80 %, IR 3170005
2 RN ERL IR M EEBes BRI 317000)

WE HBE AUEBEERET NN EYE S KBS (cyclin-dependent kinase 8, CDKS8) 1£ & & itk 41 it 387
(esophageal squamous cell carcinoma, ESCC) H9#3k S HXT ESCCAMAERIREMm, FHRINEIER P . ik b
UALCAN 553 #7 T CDK8 mRNA [Y3RIEKT, SRJGF A A e 28Uk 2= R Ky T CDKS 25 1178 ESCC [ 4 M 4141
HYZEIRAKIF o T HE G R 52 T A 8 Kyse-30 J% Kiyse-150 IRk AR sl id 2634 CDKS, i EdU ST SL06 . A sEds
TERLICH . ANM R SCG | 20 M IR S RNR 28 S 30 A 2 P T AR ST CDK 2R 1 3R A /KT (14 U8 £ 458 2 R 2 7R 1 5
B, /N BT R G W CDKS XA SN 45 A MR8 A A SR o 5 3l Aot 2 1 0 0308 A T 348 9 0 2 RS A DG 2
HEFRATEN, 8 SIEFEEHSU, CDK8TEESCCHL h#E FfmR AR Fk /K %, miil CDKS ik hg
fi% & 2 M) ESCC 40 M 34 48 . TR AR 285 Mok, #0i CDKS 3% 35 W] W 2 5% 9 JAK2/STAT3 i i# 1) % E-cadherin/
N-cadherin/Vimentin (335, 12k CDK8 MIAT Ligifs FRE5 5L, i STAT3 38 #%i0i%% | CDKS & 1A X ESCC 4 it KA 1)
fEtfEH . 4 CDKS & ESCC U N 7, W 45 JAK2/STAT3 8 R 1k 7K 3 A & I f - 6] 58 Ji #% £k (epithelial-
mesenchymal transition, EMT) it e,

XK§#iA CDKS, EEWRIRANAENE, JAK2/STAT3, I J-MFTiifkik
FESES R34 DOI: 10.16476/j.pibb.2024.0084
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