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Transcription factor ZNF488

accelerates cervical cancer progression
through regulating the MEK/ERK signaling pathway
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Summary. Cervical cancer (CC) is one of the most
common gynecological malignancies worldwide. Zinc
Finger Protein 488 (ZNF488) has been identified as an
oncogene in nasopharyngeal carcinoma. However, its
biological role and potential mechanism in CC remain to
be elucidated. In the present study, upregulation of
ZNF488 expression in human CC tissues was found in
clinical samples and analyzed in The Cancer Genome
Atlas (TCGA) dataset, which was associated with
clinical staging and lymph node metastasis. Quantitative
real time polymerase chain reaction (PCR) and western
blot assays indicated that the expression of ZNF488 was
up-regulated in CC cells. Cell colony formation and cell
cycle analysis assays suggested that ZNF488 promoted
CC cell proliferation and cycle progression. Knockdown
of ZNF488 inhibited tumor growth of xenograft tumor
mice in vivo, in agreement with the levels of ZNF488
and Ki-67. Moreover, transwell and western assays
demonstrated that ZNF488 enhanced CC cell migration
and invasion. Additionally, knockdown of ZNF488 also
inhibited lung metastasis of CC cells in vivo. Further
mechanism analysis implied that ZNF488 promoted the
MEK/ERK signaling pathway. ERK inhibitor PD98059
significantly weakened the proliferation and epithelial-
mesenchymal transformation (EMT) promotion effect of
ZNF488. Collectively, ZNF488 exerts its oncogene
function partially through modulating MEK/ERK
signaling pathway in CC, indicating that ZNF488 may
provide a promising therapeutic target for the treatment
of CC.
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Introduction

Cervical cancer (CC) is one of the most common
causes of tumors in women worldwide and is the leading
cause of cancer death in women, especially in
developing countries (Denny, 2012; Crosbie et al., 2013;
Small et al., 2017; Canfell, 2019). Currently, high-risk
human papillomavirus (HPV) infection is the key to the
progression of cervical cancer (de Sanjose et al., 2010;
Pal and Kundu, 2020). In addition, genetic alterations
and epigenetic modifications also play important roles in
regulating the occurrence and development of cervical
cancer (de Sanjose et al., 2010; Hu et al., 2010; Nahand
et al., 2020; Hashemipour et al., 2021; Rahimian et al.,
2021; Razavi et al., 2021). At the same time, the main
treatment methods for cervical cancer include surgery,
radiotherapy and adjuvant chemotherapy, which
significantly improve the survival rate of patients with
cervical cancer (Denny, 2012; Stevanovi¢ et al., 2015).
Unfortunately, more and more studies have shown that
excessive drug resistance to radiotherapy or
chemotherapy, recurrent recurrence and tumor metastasis
limit the therapeutic effect, while the molecular
mechanism that reveals the growth of cervical cancer has
not been fully studied and understood. Therefore, there
is an urgent need to find new or key therapeutic targets
in order to develop effective and reliable therapeutic
treatments.

Zinc finger protein was first discovered in 1983 in
the transcription factor TFIIIA of Xenopus laevis
oocytes, and is the most widely distributed protein class
in the eukaryotic genome (Miller et al., 1985). It is
possible that nearly 1% of human genome sequences
encode proteins containing zinc finger structure
(Hoovers et al., 1992). Zinc finger proteins play
important roles in gene expression regulation, cell
differentiation, embryo development, differentiation and
maturation (Cassandri et al., 2017; Nagaoka and
Sugiura, 2000). Zinc finger protein 488 (ZNF488) gene
is located at 10q11.22, and the encoding protein consists
of 340 amino acids with a molecular weight of about 38
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kDa. It is a Kruppel C2H2 type zinc finger protein
located in the nucleus, and its transcriptional regulation
role is complex (Wang et al., 2006). ZNF488 has been
reported to interact with a highly conserved oligo-
dendrocyte specific transcription factor to participate in
myelin regeneration and repair in the central nervous
system (Wang et al., 2006; Soundarapandian et al.,
2011). Recently, ZNF488 has been proved to be an
oncogene that promotes cell proliferation, epithelial
mesenchymal transformation and tumorigenesis of
nasopharyngeal carcinoma (Zong et al., 2016, 2019).
Although the carcinogenic function of ZNF488 has been
reported, its specific role in the development of cervical
cancer is almost unknown. Therefore, the aim of this
study was to evaluate the expression and participation of
ZNF488 in CC and to explore its potential mechanism in
carcinogenesis.

Materials and methods
Data acquisition of database

UALCAN is designed to provide the public with
easily accessible cancer-OMICS data (TCGA and
METS500). The expression of ZNF488 and correlation
with the clinicopathological characteristics of CC were
analyzed using UALCAN (http://ualcan.path.uab.
edu) following the method described previously
(Chandrashekar et al., 2017).

Tissue specimens

55 CC tissues and paired adjacent normal tissues
were collected from patients in Affiliated People’s
Hospital of Ningbo University. The inclusion criteria of
the patients were as follows: 1) Females diagnosed with
CC using the International Federation of Gynecology
and Obstetrics (FIGO, 2018) system; and ii) underwent
biopsy or trachelectomy surgery. The exclusion criteria
of the patients were as follows: 1) Diagnosed with other
tumors; i1) underwent radiotherapy or chemotherapy or
any other treatment prior to surgery; and iii) CC
recurrence. The study was conducted with the approval
of the Ethics Committee of Affiliated People’s Hospital
of Ningbo University (The approval number: NBOG-
2010A092M) and was based on all relevant principles of
the Declaration of Helsinki. All patients gave written
informed consent before participation in this study.

Cell lines

Normal human cervical cell line (H8) and CC cell
lines (SiHa, HeLa, C33a, HT-3 and Caski) were obtained
from Chinese Academy of Sciences (Shanghai, China).
All cell lines were cultured in Dulbecco's modified
Eagle's medium (DMEM; Hycolne, South Logan, UT,
USA) supplemented with 10% fetal bovine serum (FBS;
Hycolne) and 1% penicillin-streptomycin (Hyclone).
Cells were routinely placed in a humidified incubator

under a condition of 5% CO, at 37°C.
Cell transfection

For overexpression of ZNF488, cDNA was
amplified and cloned into the pcDNA3.1 vector to
generate pc-DNA3.1-ZNF488 vector (ZNF488), and the
empty pc-DNA3.1 plasmid was used as a blank control
(Vector). siRNAs interfering with ZNF488 (i.e. sh-
ZNF488-1, 5'-GCGCCTTTAGCAAACCAAC-3’; sh-
ZNF488-2, 5'-GCAAAGTGCAACCTGTCCT-3') were
designed and synthesized by RiboBio (Guangzhou,
China). Transfection procedure was conducted using
Lipofectamine 2000 (Thermo, Waltham, MA, USA).

Quantitative real-time polymerase chain reaction (QRT-
PCR)

Total RNA was isolated using the TRIzol Reagent
(Invitrogen, Carlsbad, CA, USA) according to the
manufacturer’s instructions, and reversely transcribed
into cDNAs using the PrimeScript RT Reagent Kit
(Takara, Dalian, China). RT-qPCR was performed with
SYBR Green Master Mix kit (Takara) on the Applied
Biosystems 7500 Real-time RT-PCR system (Applied
Biosystems, Carlsbad, CA, USA). GAPDH was used as
the normalization control. The relative expression levels
were calculated by the 272ACT method. The PCR primer
sequences are listed below: ZNF488, forward, 5'-CTTT
CGCCTAACGTCCGA-3'; reverse,5'-GCTGTGAGAAG
TCATGTGCC-3'; GAPDH, forward, 5'-CTCCTCCTGT
TCGACAGTCAGC-3"; reverse, 5 -CCCAATACGAC
CAAATCCGTT-3".

Cell counting kit-8 (CCK-8) assay

CCK-8 (Beyotime, Shanghai, China) assay was
employed to detect cell proliferation as instructed.
Briefly, approximately 2x103 cells per well were plated
into a 96-well plate. 10 pL CCK-8 solution was
thereafter put into each well at 24, 48, 72, 96h after
transfection and incubated for 4 hours at 37°C. The
absorbances at 450 nm wavelength were examined using
a microplate reader (Bio-Rad, Hercules, CA, USA).

Colony Formation Assay

500 cells per well were placed in 6-well plates and
the culture medium was replaced every 3 days. On day
14, colonies were fixed with 4% paraformaldehyde for
10 minutes and stained with 0.1% crystal violet for 15
minutes. The colonies were imaged and counted.

Flow cytometry analysis

Flow cytometry was used to analyze the cell cycle
progression of CC cells. In brief, 1x10° cells were
seeded into 6-well plates and incubated for 48 hours.
The cells were digested with trypsin, resuspended in
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phosphate-buffered saline (PBS) and collected in
centrifuge tubes. Then the cells were fixed with 70% ice-
cold ethanol overnight at 4°C. After that, the cells were
washed twice with PBS to remove ethanol and stained
with 5 pL propidium iodide (PI, Beyotime) for 30 min at
room temperature. Finally, cell cycle was evaluated
using a FACSCalibur flow cytometer (BD Biosciences,
San Jose, CA, USA).

In vivo tumorigenicity and lung metastasis

BALB/c nude mice (aged 6 weeks, n=6 in each
groupg were used to establish a xenograft model. Briefly,
1x10° SiHa cells transfected with sh-NC or sh-ZNF488
were subcutaneously injected into the right side of nude
mice. Tumor volumes were measured every 7 days.
After 4 weeks, the mice were killed and tumor weights
were analyzed. The tumor tissues were taken for
immunohistochemistry (IHC) staining. Additionally,
1x10° SiHa cells transfected with sh-NC or sh-ZNF488
cells were tail vein injected into nude mice (4 mice per
group), respectively. After 8 weeks, the lung tissues
were surgically dissected and lung metastatic nodules
were counted in each group. The animal study was
permitted by the Institutional Animal Care and Use
Committee of Affiliated People’s Hospital of Ningbo
University (NO. 2010AM312K).

Immunohistochemistry (IHC) staining. The mice
tumor tissues were prepared and sliced into 4-um-thick
sections, then the sections were deparaffinized and
rehydrated gradually. After that the sections were
incubated with primary antibodies against ZNF488
(1:200, ab236581, Abcam, USA) and Ki-67 (1:800,
ab245113, Abcam) overnight at 4°C. After washing the
samples with PBS, the sections were incubated with
horseradish peroxidase (HRP)-conjugated secondary
antibody (HRP-conjugated goat anti-rabbit 1gG,1:1000,
ab6721, Abcam) for 1 hour at room temperature.
Subsequently, the signal was amplified and visualized
with 3’-diaminobenzidine (DAB) chromogens, and then
counterstained with hematoxylin.

Transwell assay

For migration assay, 1x10* cells suspended in 200
pL serum-free DMEM were seeded in the upper
chamber (8 um pore size, Corning, New York, USA) of
an insert, while 500 pnL. DMEM with 10% FBS was
added into the lower chamber. For the invasion assay,
the upper chamber was pre-coated with 50 uL. Matrigel
(BD Biosciences, Franklin Lakes, NJ, USA) and
incubated at 37°C for 30 min to solidify. After
incubation for 24 hours, the cells remaining on the upper
membrane were gently wiped with a cotton swab.
Thereafter, the cells on the lower chamber were fixed
with methanol and stained with 0.1% crystal violet
solution (Beyotime) for 15 min at room temperature.
Subsequently, the cells of five randomly selected fields
were counted and photographed under an inverted

microscope (Olympus, Tokyo, Japan).
Western blot

The total proteins were extracted using radio-
immunoprecipitation assay (RIPA) lysis buffer (Sigma,
Aldrich, St. Louis, MO, USA) containing 10% phenyl-
methylsulfonyl fluoride (PMSF; Beyotime) and the
protein concentration was quantified by Bicinchoninic
Acid (BCA) Protein Assay Kit (Beyotime). The protein
was separated with 10% denaturing sodium dodecyl
sulfate-polyacrylamide gels electrophoresis (SDS-
PAGE), and transferred onto polyvinylidene difluoride
(PVDF) membranes (Millipore, Billerica, MA, USA).
After blocking with 5% skim milk at room temperature
for 1h, the membranes were incubated with the indicated
primary antibodies at 4°C overnight and then incubated
with HRP-conjugated secondary antibodies (Abcam) for
1h at room temperature. Finally, the blots were detected
by enhanced chemiluminescence (Thermo Scientific,
USA) according to the manufacturer’s protocol. GAPDH
was used as an internal control. The primary antibodies
are as followed: ZNF488 (1:500, ab236581, Abcam), E-
cadherin (1:50, ab1416, Abcam), N-cadherin (1:1000,
ab18203, Abcam), MEK1/2 (1:20000, ab178876,
Abcam), p-MEK1/2 (1:1000, ab194754, Abcam),
ERK1/2 (1:10000, ab184699, Abcam), p-ERK1/2
(1:1000, ab201015, Abcam), cyclin D1 (1:200, ab16663,
Abcam), CDK4 (ab137675, 1:500, Abcam), CDK6
(1:50000, ab124821, Abcam), GAPDH (ab8245, 1:500,
Abcam).

Statistical analysis

Statistical analysis was performed using SPSS 20.0
software (SPSS, Inc., Chicago, IL, USA) and GraphPad
Prism 7.0 software (GraphPad Software, Inc., Chicago,
USA). All experiments were performed in triplicate and
the data were expressed as mean + standard deviation
(SD). The y2 test was applied to evaluate the association
between the expression level of ZNF488 and clinical
characteristics. Student’s t-tests and one-way ANOVA
with a Tukey post hoc test were used for estimating
differences between two and among multiple groups.
P<0.05 was defined as statistically significant.

Results

ZNF488 is up-regulated in CC tissues and human CC
cells

First of all, the bioinformatics data analysis of The
Cancer Genome Atlas (TCGA) dataset retrieved from
UALCAN database (http://ualcan.path.uab.edu/
analysis.html) revealed that ZNF488 expression was
increased in CC tissues compared with the normal
tissues and was associated with clinical stage and lymph
node metastasis (Fig. 1A-C), suggesting that ZNF488
may be involved in the development of CC.



1384

ZNF488 accelerates cervical cancer progression

Consistently, the qRT-PCR and western blot results also
confirmed the high expression of ZNF488 in 55 paired
CC tissues compared with adjacent normal tissues (Fig.
1D-E). Next, we collected clinical information from
these CC cases to evaluate the relationship between
ZNF488 levels and clinicopathological features of these
patients (Table 1). We identified that ZNF488 expression
was significantly correlated with tumor size (P=0.010),
FIGO stage (P=0.005), and lymph node metastasis
(P=0.005). However, there was no obvious association
in other clinical parameters, including age, degree of
tumor differentiation, histological characteristics and
HPV infection. Similarly, the qRT-PCR and western blot
results (Fig. 1F-G) revealed that ZNF488 expression was
also obviously elevated in CC cell lines (SiHa, HelLa,

A B

Expression of ZNF488 in
CESC based on sample types

Expression of ZNF488 in
CESC based on individual cancer stages

C33a, HT-3 and Caski) compared to normal Cervical
Cells (H8). Taken together, these findings implied that
ZNF488 may play an essential role in CC development
and progression.

ZNF488 accelerates CC cell proliferation

Next, to identify the biological function of ZNF488
in CC cells, the knockdown or overexpression efficiency
of ZNF488 in SiHa and Caski cells was examined and is
shown in Figure 2A-B. Due to the higher gene silencing
efficiency of sh-ZNF488-1 in SiHa cells, we chose sh-
ZNF488-1 (labeled as sh-ZNF488) for the subsequent
functional experiments. Functionally, CCK-8 and colony
formation assays demonstrated that ZNF488 reduction
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Fig. 1. ZNF488 is up-regulated in CC tissues and cells. A. UALCAN analysis of ZNF488 expression in The Cancer Genome Atlas (TCGA) database. B.
UALCAN analysis of ZNF488 expression with different clinical stages. C. UALCAN analysis of ZNF488 expression with lymph node metastasis. D. The
mRNA expression of ZNF488 in 55 CC tissues and the adjacent normal tissues were determined by qRT-PCR assay. E. The protein level of ZNF488 in
CC tissues and the adjacent normal tissues was detected by western blot assay. F. The mRNA expression of ZNF488 in human CC cell lines (SiHa,
Hela, C33a, HT-3 and Caski) and normal cervical cells (H8) was determined by qRT-PCR assay. G. The protein level of ZNF488 in human CC cell
lines (SiHa, HelLa, C33a, HT-3 and Caski) and normal cervical cells (H8) was detected by western blot assay. Data are shown as mean + SD; *P< 0.05

and **P<0.01.
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Table1. Correlation between the expression of ZNF488 and
clinicopathological characteristics of patients with CC.

dramatically hindered the proliferation of SiHa cells
whereas ZNF488 overexpression markedly increased the
proliferation of Caski cells (Fig. 2C,D). According to the

Characteristics Number of ZNF488 Low ZNF488 High  Pvalue . K .
patients  expression  expression results of flow cytometric analysis, the deletion of
(smedian)  (>median) ZNF488 induced G1 phase arrest in SiHa cells, while the
upregulation of ZNF488 resulted in the decrease of G1

Number 55 28 27 phase cells and the increase of S phase cells in Caski

Ages(years) 0.549 cells (Fig. 2E). These data suggested that ZNF488
<45 25 13 12 contributed to cell proliferation of CC cells in vitro.

245 30 15 15

T“"A“O' size (cm) o 8 6 0.010° Knockdown of ZNF488 inhibits CC tumorigenesis in vivo
<
>4 29 10 19 . .

Histolo 0.454 In vivo xenograft mice models were constructed to
Sque%ous 30 17 15 : further evaluate the effects of ZNF488 on the
Adenocarcinoma 23 11 12 tumorigenicity of SiHa cells. SiHa cells stably

FIGO stage 0.005* transfected with sh-ZNF488 or sh-NC were
Ib-lla 25 20 9 subcutaneously injected into the Balb/c nude mice, the
lib-llla 30 8 18 tumor volume was measured every 7 days from the first

Differentiation 0.248 day of injection until 28th. The Representative image
Well/Moderate 26 15 11 displayed that the tumors from sh-ZNF488 group were
Poor 29 13 16 smaller than those from sh-NC group (Fig. 3A). Growth

Lymph node metastasis 0.005** curve of tumor indicated that ZNF488 reduction
Negative 25 18 7 significantly slowed the CC tumor growth (Fig. 3B).
Positive 30 10 20 Consistently, the weight of tumor from sh-ZNF488

HPPV infection » . . 0.591 group was significantly reduced in contrast to the tumors
NZZ';;SG a1 01 20 form sh-NC group (Fig. 3C). Moreover, the results of

IHC staining showed that knockdown of ZNF488

*P<0.05 and **P<0.01. significantly downregulated expression of ZNF488 and
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Fig. 2. ZNF488 accelerates CC cell proliferation. A. The mRNA expression of ZNF488 in SiHa and Caski cells was measured by qRT-PCR assay. B.
The protein level of ZNF488 in SiHa and Caski cells was determined by western blot assay. C. CCK-8 assay was used to determine the cell viabilities
of SiHa and Caski cells. D. Colony formation assay was used to detect the number of cell clones in SiHa and Caski cells. E. Flow cytometry assay was
used to detect the distribution of cell cycle in SiHa and Caski cells. Data are shown as mean + SD; *P<0.05 and **P<0.01.
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Ki-67 in xenograft tumors (Fig. 3D). Collectively, the in
vivo xenograft experiment demonstrated that
knockdown of ZNF488 inhibited the growth of CC cells
in vivo.

ZNF488 enhances CC cell metastasis capabilities

We further assessed the effects of ZNF488 on the
migratory and invasive capacities of CC cells in vitro.
The results of migration and invasion transwell assays
showed that knockdown of ZNF488 obviously
attenuated cell migration and invasion in SiHa cells,
while overexpression of ZNF488 increased cell
migration and invasion in Caski cells (Fig. 4A-B).
Further western blot analysis illustrated that knockdown
of ZNF488 obviously increased the E-cadherin and
decreased the N-cadherin expression in SiHa cells,
whereas overexpression of ZNF488 exhibited an
opposite result in Caski cells (Fig. 4C). To investigate if
depletion of ZNF488 inhibits tumor metastasis in vivo,
SiHa cells transfected with sh-ZNF488 or sh-NC were
injected into the tail vein of nude mice. Deletion of
ZNF488 resulted in a reduced number of metastatic
nodules compared with the sh-NC group (Fig. 4D). In
addition, HE staining of lung tissues also confirmed a
significantly reduced number of metastatic nodules in
the sh-ZNF488 group (Fig. 4E). Consistent with in vitro
experiments, the down-regulation of ZNF488 increased
the expression of E-cadherin and reduced the expression
of N-cadherin (Fig. 4F). These in vitro and in vivo
investigations revealed that ZNF488 promoted the CC
metastasis process.
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ZNF488 correlates with the MEK/ERK pathway

The MEK/ERK signaling pathway is usually
abnormally activated and plays a redundant role in the
regulation of basic biological processes in various
cancers, including cervical cancer (Manzo-Merino et al.,
2014). To investigate the pathway by which ZNF488 is
involved, we investigated the activation of MEK/ERK in
SiHa and Caski cells. Western blot analysis (Fig. 5A-B)
showed that knockdown of ZNF488 significantly
downregulated the levels of p-MEK and p-ERK in SiHa
cells, while overexpression of ZNF488 led to the
opposite results. To confirm whether MEK/ERK is
involved in the occurrence of cervical cancer mediated
by ZNF488, the cells were cultured with 50umol/L
PD98059 (ERK inhibitor). Treatment with PD98059
reduced p-MEK and p-ERK expressions in Caski cells
and reversed the activation of MEK/ERK pathway
triggered by ZNF488 (Fig. 5B). Furthermore, inhibition
of ERK by PD98059 was able to counteract the effects
of overexpression of ZNF488 on the proliferation,
migration and invasion related proteins of Caski cells
(Fig. 5B). These results suggest that the MEK/ERK
pathway is involved in the promotion of ZNF488 in CC
progression.

Discussion

The KRAB zinc finger encoded genes are the largest
family of transcription/transcriptional regulators in
mammals and bind to promoters of target genes to inhibit
or activate their expression, thereby inhibiting or
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Fig. 3. Knockdown of ZNF488 inhibits CC tumorigenesis in vivo. A. Photographs of tumors excised from mice injected with SiHa cells transfected with
sh-NC or sh-ZNF488. B. Tumor growth curves of mice injected with SiHa cells. C. Tumor weight of mice injected with SiHa cells. D. The levels of
ZNF488 and Ki-67 in tumors from mice injected with SiHa cells were evaluated by IHC staining. Scale bar: 100 um, magnification, 200x. Data are

shown as mean + SD; *P<0.05 and **P<0.01.
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promoting tumor progression (Urrutia, 2003; Lupo et al.,
2013). Previous studies have shown that ZNF488 is a
major up-regulated gene in nasopharyngeal carcinoma
tissues and is associated with locoregional failure and
distal metastasis. Patients with high expression of ZNF488
have poorer overall survival and progression-free survival
time. In addition, high expression of ZNF488 was also
found in 12 nasopharyngeal carcinoma cells (Zong et al.,
2016, 2019). Similarly, Rajput et al. identified the
differentially expressed genes (DEGs) and enrichment
pathways involved in CC by studying gene expression
Omnibus (GEO) microarray data (GSE44001) from 300
CC patients, of which ZNF488 was one of the DEGs
highly expressed in cervical cancer samples (Rajput et al.,
2020). Further, by analyzing the UALCAN database, we
found that the expression of ZNF488 was also significantly
increased in CC tissues compared with normal tissues, and
was correlated with clinical staging and lymph node
metastasis. In addition, we also confirmed that the
expression level of ZNF488 was significantly up-regulated
in the CC samples collected, and that the expression level
of ZNF488 was increased in all the five CC cell lines.

Therefore, ZNF488 may play an important role in the
development of CC.

ZNF488 has been shown to be an oncogene that
promotes invasion and tumogenesis in nasopharyngeal
carcinoma by activating the Wnt/B-catenin pathway to
induce EMT (Zong et al., 2016). It was found that
ZNF488 can be used as an independent prognostic
indicator of nasopharyngeal carcinoma and promote the
proliferation and cycle progression of nasopharyngeal
carcinoma cells through the collagen IV/FAK/Akt
/Cyclin D1 pathway (Zong et al., 2019). Qiu et al. found
that ZNF488 implicated invasion and migration of
pancreatic cancer cells through the Akt/mTOR pathway
(Qiu et al., 2022). In this study, we found for the first
time that ZNF488 can promote the proliferation,
migration and invasion of cervical cancer cells in vitro,
and induce cell cycle progression. In addition, this study
is the first to investigate the effects of ZNF488 on the
promotion of xenograft tumor growth and lung
metastasis.

ERK1/2 is considered to be typical mitogen-activated
protein kinases (MAPKSs) involved in signal transduction
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and transcriptional regulation (Guo et al., 2020). The
nuclear translocation of ERK1/2 in cell biology is
dependent on its phosphorylation form (p-ERK1/2), and
ERK1/2 is phosphorylated by its upstream factor p-
MEKI1/2 (Wan et al., 2004; Ritt et al., 2016). Many zinc
finger proteins have been reported to affect cell biological
functions through the ERK/MEK pathway, such as
ZNF540, ZNF545, ZNF580, ZNF251 and ZNF278, etc
(Xiang et al., 2006, 2017; Luo et al., 2014; Tian et al.,
2017; Zhong et al., 2020). By phosphorylation of ERK
Thr202 and TYR204, ZNF251 can activate ERK signal to
promote the proliferation and tumor formation of lung
cancer cells (Zhong et al., 2020). ZNF545 can inhibit the
proliferation and migration of colorectal cancer cells by
regulating the ERK signaling pathway (Xiang et al.,
2017). However, the mechanism by which ZNF488 plays
a similar role in ERK/MEK pathway in CC has not been
publicly documented until we conducted this study. In this
study, we found that ZNF488 promoted the activation of
ERK/MEK signaling pathway in CC cells, and inhibited
ERK/MEK signaling with ERK inhibitor PD98059,
reversing the effects of overexpression of ZNF488 on
proliferation, migration and invasion of CC cells. These
data suggest that the role of ZNF488 in promoting CC
progression may be through the MEK/ERK signaling
pathway.

In conclusion, our results suggest that ZNF488 is
involved in the occurrence and development of CC

through MEK/ERK pathway, indicating that ZNF488
may provide a new feasible molecular target for clinical
studies of CC.
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