
Page 1/18

GNA14 Stimulation of KLF7 Promotes Malignant
Growth of Endometrial Cancer Through
Upregulation of HAS2
Jing Wang 

the First Hospital of Lanzhou University
Fei Teng 

the First Hospital of Lanzhou University
Hongxia Chai 

the First Hospital of Lanzhou University
Caixia Zhang 

the First Hospital of Lanzhou University
Xiaolei Liang 

the First Hospital of Lanzhou University
Yongxiu Yang  (  yongxiuyang@163.com )

The First Hospital of Lanzhou University

Research article

Keywords: endometrial cancer, GNA14, KLF7, HAS2, cancer development

Posted Date: November 25th, 2020

DOI: https://doi.org/10.21203/rs.3.rs-113265/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

Version of Record: A version of this preprint was published at BMC Cancer on April 23rd, 2021. See the
published version at https://doi.org/10.1186/s12885-021-08202-y.

https://doi.org/10.21203/rs.3.rs-113265/v1
mailto:yongxiuyang@163.com
https://doi.org/10.21203/rs.3.rs-113265/v1
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1186/s12885-021-08202-y


Page 2/18

Abstract
Background: Endometrial cancer (UCEC) is one of the most common gynecological malignancies. We
previously found that G protein α subunit 14 (GNA14) was highly expressed in UCEC tissues and
functioned as oncogene. Krüppel-like factors (KLFs) are transcription factors and play important roles in
cancer development. However, the connection between GNA14 and KLF7 in UCEC are unclear. We herein
explored the role of GNA14/KLF7 in UCEC development.

Methods: Clinical relevance of GNA14, KLF7 and HAS2 in UCEC was analyzed from TCGA. siRNAs were
used to knock down indicated genes. Lentivirus was used to perform overexpression. mRNA and protein
expression was detected by qRT-PCR and Western blot. CCK8, colony formation, cell cycle, apoptosis,
transwell and wound healing were performed to check cell biology function in vitro. Tumor growth in nude
mice was conducted to check in vivo function. RNA sequencing was used to determined dys-regulated
genes.

Results: We demonstrated that GNA14 upregulation of KLF7 promoted UCEC carcinogenesis through
activation of hyaluronan synthase 2 (HAS2). Firstly, GNA14 promoted the expression KLF7 in UCEC cells.
GNA14 was positively correlated with KLF7 in normal and UCEC tissues based on TCGA database. Then,
loss-of-function and gain-of-function assays showed that KLF7 promoted cell proliferation, colony
formation, cell cycle progression, and migration of UCEC cells. Apoptosis was inhibited by KLF7. KLF7
knockdown also reduced xenografted tumor growth of UCEC cells. Furthermore, RNA sequence results
showed that KLF7 regulated thousands of genes, among which HAS2 was downregulated in KLF7
knockdown cells. Based on TCGA database and immunoblotting assays, KLF7 positively regulated HAS2
in UCEC cells and tissues. Lastly, knockdown of HAS2 reversed the oncogenic role of KLF7 on UCEC cell
proliferation and migration.

Conclusion: Taken together, we reveal that GNA14/KLF7/HAS2 signaling cascade is a novel contributor
to UCEC development.

Background
Endometrial cancer (UCEC) is one of the commonest malignant tumors in gynecology. During the past
decades, the incidence and mortality of UCEC is rose worldwide [1]. Due to the different biological and
histopathological characteristics, UCEC can be divided into two subtypes, namely type I and type II
endometrial cancer [2, 3]. Development of UCEC is driven by various molecular changes, such as
inactivation of tumor suppressors or activation of oncogenes. PTEN represents the most frequent
inactivated tumor suppressor and PI3KCA is the commonest mutated oncogene in UCEC. Although most
of UCEC patients harboring PI3KCA response to PI3K/AKT/mTOR inhibitors treatment [4], some of them
relapse and the treatment e�cacy is far from satisfactory. Thus, identifying novel UCEC driven molecules
may help us develop effective drugs to treat this malignant disease.
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G protein α subunit 14 (GNA14), one of the G protein α subunits, plays an important role in signaling
transduction, such as activation of phospholipase C, protein kinase C and MAPK pathway [5, 6]. Recent
studies have shown that GNA14 may play a pivotal role in cancer development. Upregulation of GNA14
participates in the oncogenic function of TNF-α/TNFR1 in gastric tumorigenesis [7]. GNA14 is frequently
mutated in anastomosing haemangiomas [8]. Previously, we showed that GNA14 was upregulated in
UCEC tissues and knockdown of GNA14 suppressed the proliferation and growth of UCEC cells [9].
GNA14 downregulation also induced UCEC cell apoptosis. However, the downstream molecular events of
GNA14 need further investigations in UCEC development.

The Krüppel-like factors (KLFs) family is a type of transcription factor containing a conserved zinc �nger
domain, which regulates gene transcription activity by binding to the promoter sequence of the target
genes [10, 11]. In humans, KLFs consist of 17 members, comprising of KLF1-KLF17. Based on their
transcription activity, KLF7 regulates the expression of various genes and participates in cancer
development. For example, KLF7 high expression predicts unfavorable prognosis of lung cancer patients.
Knockdown of KLF7 inhibits migration and invasion of lung cancer cells [12]. KLF7 is also highly
expressed in squamous carcinoma. Elevated KLF7 contributes to the progression of squamous
carcinoma [13]. These results suggest that KLF7 is likely an oncogene in different cancers. Nevertheless,
the signi�cance of KLF7 and its correlation with GNA14 remain to be determined in UCEC.

In this study, we analyzed the correlation between GNA14 and KLF7 in UCEC based on TCGA database.
Then, we explored the role of KLF7 in UCEC by loss-of-function and gain-of-function experiments.
Furthermore, we used RNA sequence to investigate the downstream targets of KLF7 in UCEC. We
demonstrated that GNA14/KLF7/HAS2 signaling cascade encourages UCEC progression.

Methods
The Cancer Genome Atlas database

Correlation between GNA14 and KLF7 was analyzed in normal samples and UCEC samples from The
Cancer Genome Atlas (TCGA, http://cancergenome.nih.gov) database.

Cell culture

Human UCEC cells KLE, Hec-1-A and Hec-1-B cells were obtained from the American Type Culture
collection (ATCC). All the cells were maintained in RPMI 1640 (Invitrogen), which was supplied with 10%
fetal bovine serum (FBS, Gibco) and 1% antibiotics solution (Corning), at 37oC with 5% CO2.

GNA14, KLF7 and HAS2 interference

siRNA was used to interfere GNA14, KLF7 and HAS2 in UCEC cells. siRNAs against negative control,
GNA14, KLF7 and HAS2 were purchased from GenePharma and were transfected into KLE, Hec-1-A and
Hec-1-B cells by RNAiMAX (Invitrogen). 48 hours later, the cells were subjected to immunoblotting

http://cancergenome.nih.gov/
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analysis of knockdown e�ciency and functional experiments. For in vivo experiments, lentivirus-
mediated KLF7 knockdown was performed to establish stable cell lines. siRNA sequences were as follow:
siGNA14, 5’-CTACAGATACAGACAATAT-3’; siKLF7-1: 5’-CCGGCUACUUCUCAGCUUU-3’; siKLF7-2; 5’-
GGUGAGGACUUGGACUGUU-3’, and siHAS2; 5’-CCAGUAUCAGUUUGGUUUA-3’.

GNA14 and KLF7 overexpression

Lentivirus was used to overexpress GNA14 and KLF7 in UCEC cells. The coding sequence of GNA14 or
KLF7 was cloned into pCDH vectors. Lentivirus was packaged in 293FT cells and were concentrated
using PEG6000. The virus was harvested to infect UCEC cells and the overexpression e�ciency was
detected by immunoblotting. Then the cells were subjected to functional experiments.

Immunoblotting

Total proteins were extracted from cells using RIPA buffer (Beyotime, Shanghai, China), containing
protease inhibitor cocktail and phosphatase inhibitor cocktail (Roche). Protein concentration was
detected by BCA kit (Beyotime). Subsequently, equal amount of total proteins was separated on 10-15%
SDS-PAGE gels and transferred onto PDVF membranes. After incubating with 5% skim milk, primary, and
secondary antibodies, the protein abundance was measured on a chemiluminescence detector. Primary
antibody against GNA14 was from Abnova (Taiwan). HAS2 antibody was from Invitrogen. KLF7 and
GAPDH antibody, and all the secondary antibodies were from SantaCruz.

Quantitative Real Time PCR (qRT-PCR)

Total RNA was extracted from UCEC cells using Trizol regent, following to the manufacturer’s instructions.
RNA was reversely transcribed using M-MLV reverse transcriptase (Promega). The abundance of cDNA
was detected by SYBR master mixture. Primer sequences were as follow: HAS forward, 5’-
TCCTGGATCTCATTCCTCAGC-3’ , and reverse, 5’-TGCACTGAACACACCCAAAATA-3’; GAPDH forward, 5’-
TGACTTCAACAGCGACACCCA -3’, and reverse, 5’-CACCCTGTTGCTGTAGCCAAA-3’.

Cell proliferation

Cell proliferation was detected by CCK8 assay. A total of 2000 UCEC cells were in triplicate seeded into
96-well plates, which contained 100 ul culture medium in each well. At indicated time, 10 ul of CCK8
regent was added into each well and the plates were shocked for 30 seconds, followed by incubation at
37oC for 3 hours. Then OD value at 450 nm was measured on the microplate. Cell viability was
normalized to the OD450 of day 1 (OD450 value of the cells 8 hours after seeding).

Colony growth

UCEC cells were seeded into 6-well plates at equal concentration. 8-10 days later, colonies were formed
and washed by PBS for three times. Then, they were �xed by methyl alcohol and stained by crystal violet.
Lastly, the colonies were washed by clear water and dried at room temperature.
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Cell cycle

Cell cycle was detected by PI staining and was analyzed on �ow cytometry. Indicated cells were seeded in
triplicate in 6-well plates. The cells were harvested and washed by PBS for two times. Then the cells were
stained by PI and cell cycle was analyzed on �ow cytometry.

Apoptosis

Apoptosis was detected by PI/Annexin V staining and was analyzed on �ow cytometry. UCEC cells were
seeded in triplicate in 6-well plates. The cells were trypsinized by EDTA-free trypsin and washed by PBS
for two times. Then the cells were stained by PI/Annexin V and apoptosis was analyzed on �ow
cytometry.

In vivo tumorigenesis

6-week-old immunode�cient nude mice (female, BALB/c) were obtained from Charles River (Beijing,
China). Equal number of shCtrl and shKLF7 Hec-1-B cells were subcutaneously implanted into the mice,
which were randomly divided into 5 mice per group. Tumors were formed and the mice were
euthanatized. Mice were sacri�ced by using carbon dioxide euthanasia method according to the
protocols. Then tumors were collected for photographing and tumor weighting. All animal experiments
were compliant with ethic regulations and approved by the First Hospital of Lanzhou University. The
experiments were carried out according to to Institutional Animal Care and Use Committee guidelines of
the First Hospital of Lanzhou University.

Transwell

Migration was assessed by transwell assay. Equal amount of siCtrl, siKLF7-1 and siKLF7-2 Hec-1-B cells
in 200 ul FBS-free culture medium were seeded onto the upper layer of transwell chamber. The lower
chamber contained 500 ul 10% FBS culture medium. 24 hours later, the cells on the upper layer were
removed and the cells on the lower layer were �xed by methyl alcohol and stained by crystal violet.
Migrated cells were photographed under the microscope.

Wound healing

Migration was assessed by wound healing assay. The cells were seeded into 6-well plates. After reaching
90% con�uence, 200 ul pipettes were used to create wounds with similar breadth in each well. Cell
supernatants were removed and fresh culture medium was added into each well. Cells were
photographed at 0 hour and 48 hours later under microscope.

Statistical analysis

Statistical difference was analyzed by GraphPad prism software. Student's t test was applied to compare
the difference between two groups and one-way ANOVA analysis was used to analyze the difference
among multiple groups. Statistical signi�cance was considered when p<0.05.
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Results
GNA14 expression is correlated with KLF7 expression in UCEC.

We previously found that GNA14 is an oncogene in UCEC. To explore the downstream mechanisms of
GNA14 in UCEC, we �rstly analyzed the positively correlated genes of GNA14 from TCGA database. We
observed that there was a positive relationship between GNA14 and KLF7 mRNA abundance in both
normal and UCEC tissues (Fig. 1A and 1B). We therefore investigated whether GNA14 regulated KLF7 in
UCEC cells by knocking down and overexpressing GNA14. Immunoblotting results showed that GNA14
knock down reduced the expression of KLF7, whereas GNA14 overexpression promoted the expression
KLF7 in UCEC cells (Fig. 1C). Taken together, GNA14 positively regulated KLF7 in UCEC cells and tissues.

KLF7 promotes the proliferation and migration of UCEC cells.

Since GAN14 is an oncogene and is positively correlated with KLF7 in UCEC, we next intend to explore the
function of KLF7 in UCEC. KLF7 was knocked down using siRNA in UCEC cells and the cells were
subjected to cell proliferation and migration experiments. Immunoblotting results showed that KLF7 was
e�ciently silenced in siKLF7-1 and siKLF7-2 cells (Fig. 2A). Interference of KLF7 signi�cantly suppressed
the proliferation of KLE and Hec-1-A cells (Fig. 2B and 2C). In addition, KLF7 knockdown also led to
reduced colony growth in KLE, Hec-1-A and Hec-1-B cells (Fig. 2D-2F). To address whether KLF7 is
su�cient to induce the phenotypes, we overexpressed KLF7 in KLE cells (Fig. 2G). We found that KLF7
ectopic expression enhanced the proliferation and colony formation ability of KLE cells (Fig. 2H and 2I).
These results suggest that KLF7 acts as an oncogene in UCEC.

KLF7 promotes cell cycle arrest and induces apoptosis of UCEC cells

To study the effect of KLF7 on cell cycle progression and apoptosis, we subjected the cells to PI staining
and PI/Annexin V staining. We found that KLF7 knockdown led to enhanced apoptosis in Hec-1-A and
Hec-1-B cells (Fig. 3A-3C). PI staining results showed that KLF7 knockdown led to cell cycle arrest at
G0/G1 phase in Hec-1-A and Hec-1-B cells (Fig. 3D-3G). By contrast, KLF7 ectopic expression resulted in
decreased apoptosis and reduced cell number of G0/G1 phase in Hec-1-A and Hec-1-B cells (Fig. 3H-3K).
Taken together, KLF7 promotes cell proliferation by regulating apoptosis and cell cycle progression.

KLF7 promotes UCEC cell migration.

Next, we assessed the role of KLF7 on UCEC cell migration by using wound healing and transwell assay.
Would healing results showed that knockdown of KLF7 signi�cantly suppressed the migration of Hec-1-A,
Hec-1-B and KLE cells (Fig. 4A-4F). Moreover, the migration capacity of Hec-1-B cells was reduced after
KLF7 knockdown by migration assay (Fig. 4G and 4H). Furthermore, KLF7 overexpression enhanced the
migration of KLE cells (Fig. 4I and 4J). Above results indicate that KLF7 expression is critical for UCEC
cell migration. Thus, KLF7 is critical for UCEC cell migration.

KLF7 downregulation blunts tumorigenesis in nude mice.
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Next, we explored the in vivo role of KLF7 in UCEC. Hec-1-B cells expressing shCtrl and shKLF7 lentivirus
were subcutaneously injected into the immunode�cient nude mice (6-week-old, male BALB/c) to develop
xenogra�c tumor models. Tumor growth was evaluated and tumor weight was assessed after sacri�ce.
We found that KLF7 knockdown suppressed the growth of Hec-1-B cells in nude mice (Fig. 5A and 5B).
These results suggest that KLF7 contributes to UCEC carcinogenesis.

KLF7 knockdown results in dysregulation of numerous genes.

To pro�le the downstream effectors of KLF7 in UCEC cells, we subjected siCtrl and siKLF7 UCEC cells to
RNA sequence analysis. Differentially expressed genes were identi�ed following the criterion: fold
change > 1.5 and p < 0.05. We showed that a total of 2464 genes were upregulated and a total of 2377
genes were downregulated after KLF7 knockdown (Fig. 6A). GSEA analysis showed that TNFα signaling
via NF-kB was suppressed, while oxidative phosphorylation and hypoxia were activated after KLF7
knockdown (Fig. 6B). We also found that HAS2 was downregulated in siKLF7 cells based on RNA
sequence data. qRT-PCR showed that HAS2 expression was decreased and increased in KLF7 knockdown
and overexpressed cells (Fig. 6C). There was a positive correlation between KLF7 expression and HAS2
expression in UCEC tissues, which was analyzed from TCGA database (Fig. 6D). Taken together, KLF7
upregulates HAS2 in UCEC cells and tissues.

Knockdown of HAS2 restores UCEC cell growth.

RNA sequence and qRT-PCR results showed that KLF7 upregulated HAS2, but whether HAS2 contributes
to the oncogenic function of KLF7 in UCEC should be determined. To address this question, we silenced
HAS2 in KLF7 overexpressed KLE cells. Immunoblotting results showed that KLF7 overexpression
upregulated HAS2 in KLE cells, and HAS2 knockdown e�ciently downregulated HAS2 in KLE cells
(Fig. 7A). CCK8 and colony formation results demonstrated that HAS2 silencing suppressed the cell
proliferation and colony formation in KLF7 overexpressed KLE cells (Fig. 7B and 7C). Furthermore, HAS2
knockdown inhibited migration in KLF7 overexpressed KLE cells (Fig. 7D). Therefore, HAS2 upregulation
by KLF7 promotes UCEC cell proliferation and migration.

Discussion
Endometrial cancer (UCEC) is one of the most common gynecological malignancies, accounting for 20–
30% of all female reproductive system cancers. In recent years, scientists have made many efforts to
analyze the mechanism of the occurrence and development of endometrial cancer. The progression of
UCEC is closely related to the abnormalities of KRAS, PTEN and β-catenin [14–16]. However, although the
above genes play an important role in the occurrence and development of endometrial cancer, it is still
unable to fully analyze the tumorigenesis and development of all endometrial cancer patients. The
pathogenic mechanism of endometrial cancer still needs to be further explored.

We previously found that GNA14 was highly expressed in UCEC patients. Knockdown of GNA14 blocked
cell growth and induced apoptosis in UCEC cells [9]. These results suggest that GNA14 is likely a
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promising drug target in UCEC. However, the downstream molecular mechanisms should be investigated.
In this study, we found that KLF7 was positively regulated by GNA14 in UCEC cells. Interestingly, there
was a positive correlation between GNA14 and KLF7 in UCEC patients. Thus, KLF7 might be the
downstream effector of GNA14 in UCEC. As a transcription factor, KLF7 participates in the development
of various cancers. For instance, KLF7 is negatively regulated by P53 pathway and upregulation of KLF7
promotes the development of pancreatic ductal adenocarcinoma by regulating golgi complex integrity
[17]. KLF7 is also overexpressed in gastric cancer samples and it encourages the migration and invasion
of gastric cancer cells [18]. Furthermore, KLF7 can also be targeted by microRNA, such as miR-185 and
miR-193a, in lung cancer [19, 20]. Overall, KLF7 functions as on oncogene in different cancers and its
upregulation can be regulated by various factors. Based on the results as demonstrated by other studies,
we predicted that GNA14 upregulation of KLF7 might partly contribute to UCEC development. As
expected, loss-of-function and gain-of-function experiments demonstrated that KLF7 encouraged cell
cycle progression, proliferation, colony growth, migration, and tumorigenesis of UCEC cells. Apoptosis
was inhibited by KLF7 in UCEC cells. Therefore, we concluded that KLF7 contributed to the oncogenic role
of GNA14 in UCEC.

Because KLF7 is a transcription factor, there may be a downstream effector of KLF7 in UCEC. Based on
our RNA sequence and validation data, we showed that KLF7 positively regulated the expression of
hyaluronan synthase 2 (HAS2), which is a critical enzyme controlling the biosynthesis of hyaluronan. A
study showed that HAS2 regulation of hyaluronan synthesis is important for liver �brosis development
[21]. Recently, a large numbers of studies have reported the function and signi�cance of HAS2 in cancer
development. HAS2 increases breast cancer cell invasion through inhibiting tissue metalloproteinase
inhibitor 1 (TIMP-1) [22]. Silencing of HAS2 promotes the radiosensitivity of cancer cells [23].
Overexpression of HAS2 is correlated with malignant function of breast cancer cells [24]. Although
hyaluronan synthase and its product hyaluronan are likely related to the progression of UCEC [25–27],
there are no direct evidences which demonstrate the oncogenic role of HAS in UCEC. Furthermore, the
upstream regulators of HAS2 in UCEC are underdetermined. We here found that KLF7 served as a positive
regulator of HAS2 in UCEC cells. TCGA database showed a positive correlation between KLF7 and HAS2.
We also demonstrated that HAS2 knockdown reversed the phenotypes observed in KLF7 overexpressed
UCEC cells. Taken together, KLF7 upregulation of HAS2 promotes UCEC proliferation.

Conclusions
In summary, we provided the evidence that GNA14/KLF7/HAS2 signaling cascade encouraged the
development of UCEC. This signaling cascade was also a promising diagnostic candidate for UCEC.
Blocking this cascade may bene�t UCEC patients.

Abbreviations
UCEC, Endometrial cancer; GNA14, G protein α subunit 14; KLFs, Krüppel-like factors; HAS2, hyaluronan
synthase 2; ATCC, American Type Culture collection; FBS, fetal bovine serum; qRT-PCR, Quantitative Real
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Time PCR; TIMP-1, inhibiting tissue metalloproteinase inhibitor 1.
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Figure 1

GNA14 upregulates KLF7 in UCEC (A and B) The correlation between GNA14 expression and KLF7
expression was analyzed in normal samples (A, R=0.59, p=0.035) and UCEC samples (B, R=0.2,
p=0.0081) from TCGA database. (C) Immunoblotting analysis of GAN14 and KLF7 in GAN14 knockdown
Hec-1-A and GAN14 overexpressed KLE cells. GAPDH acts as internal control.

Figure 2

KLF7 promotes UCEC cell proliferation (A) Immunoblotting analysis of KLF7 in siCtrl, siKLF7-1 and
siKLF7-2 UCEC cells. (B and C) CCK8 analysis of cell proliferation in siCtrl, siKLF7-1 and siKLF7-2 KLE
and Hec-1-A cells. (D-F) Colony formation was assessed in siCtrl, siKLF7-1 and siKLF7-2 KLE, Hec-1-A,
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and Hec-1-B cells. (G) Immunoblotting analysis of KLF7 in Ctrl and KLF7 overexpressed KLE cells. (H)
CCK8 analysis of cell proliferation in Ctrl and KLF7 overexpressed KLE cells. (I) Colony formation was
assessed in Ctrl and KLF7 overexpressed KLE cells. *p<0.05. **p<0.01. ***p<0.001.

Figure 3

KLF7 regulates cell cycle and apoptosis in UCEC cells (A-C) Apoptosis was examined by PI/Annexin V
staining in siCtrl, siKLF7-1 and siKLF7-2 Hec-1-A and Hec-1-B cells. A, apoptosis results. B and C,
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quantitative results. (D-G) Cell cycle was examined by PI staining in siCtrl, siKLF7-1 and siKLF7-2 Hec-1-A
and Hec-1-B cells. D and F, cell cycle results. E and G, quantitative results. (H and I) Apoptosis was
examined by PI/Annexin V staining in Ctrl and KLF7 overexpressed KLE cells. H, apoptosis results. I,
quantitative results. (J and K) Cell cycle was examined by PI staining in Ctrl and KLF7 overexpressed KLE
cells. J, cell cycle results. K, quantitative results. *p<0.05. **p<0.01. ***p<0.001.

Figure 4
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KLF7 promotes UCEC cell migration (A-F) Migration was determined by wound healing assay in siCtrl,
siKLF7-1 and siKLF7-2 Hec-1-A (A and B), Hec-1-B (C and D), and KLE (E and F) cells. (G and H) Transwell
detection of migration in siCtrl, siKLF7-1 and siKLF7-2 Hec-1-B cells. (I and J) Migration was determined
by wound healing assay in Ctrl and KLF7 overexpressed KLE cells. *p<0.05. **p<0.01. ***p<0.001.

Figure 5

KLF7 knockdown prevents tumorigenesis of UCEC cells Equal number of shCtrl and shKLF7 Hec-1-B cells
were subcutaneously implanted into female nude mice. Tumors were photographed after sacri�ce. (A)
Macroscopic images of tumors derived from shCtrl and shKLF7 Hec-1-B cells in nude mice. (B) Tumor
weight was measured. **p<0.01.
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Figure 6

Molecule pro�ling in UCEC cells after KLF7 knockdown (A) siCtrl and siKLF7 UCEC cells were subjected to
RNA sequence. Differentially expressed genes were identi�ed following the criterion: fold change>1.5 and
p<0.05. (A) Upregulated genes were shown as red. Downregulated genes were shown as blue. Gray
represented unchanged genes. (B) GESA analysis of signaling pathway after KLF7 knockdown. (C) qRT-
PCR detection of HAS2 in KLE cells after KLF7 knockdown and overexpression. (D) Correlation between
KLF7 expression and HAS2 expression was analyzed in UCEC tissues base on TCGA database. **p<0.01.
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Figure 7

KLF7 upregulation of HAS2 promotes UCEC cell proliferation and migration (A) Immunoblotting analysis
of HAS2 in Ctrl, KLF7 and KLF7+siHAS2 KLE cells. (B) CCK8 analysis of proliferation in Ctrl, KLF7 and
KLF7+siHAS2 KLE cells. (C) Colony formation was assessed in Ctrl, KLF7 and KLF7+siHAS2 KLE cells.
(D) Migration was assessed by wound healing in Ctrl, KLF7 and KLF7+siHAS2 KLE cells. *p<0.05.
**p<0.01. ***p<0.001.
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