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Abstract Ovarian cancer is one of the gynecological

malignancies ranked third in incidence and first in

mortality in the world. Homoboxb8 (HOXB8) has

been demonstrated to play crucial roles in various

tumors. However, the function of HOXB8 in ovarian

cancer remains to be addressed. Quantitative real-time

polymerase chain reaction, immunohistochemistry

staining and western blot assays demonstrated that

HOXB8 expression was up-regulated in human ovar-

ian cancer tissues and cells. The results of CCK-8 and

colony formation assays indicated that HOXB8 pro-

moted the proliferation of ovarian cancer cells.

Transwell and immunofluorescence (IF) staining

assay demonstrated that HOXB8 promoted the migra-

tion and invasion of ovarian cancer cells. Importantly,

mechanism analysis implied that HOXB8 increased

the expression of b-catenin and phosphorylation of

STAT3, and the downstream target molecules of

Cyclin D1, c-Myc, TWIST1, MMP7 and MMP9,

indicating that HOXB8 could promote the activation

of Wnt/b-catenin and STAT3 pathways. Moreover,

HOXB8 knockdown suppressed xenograft tumor

growth, and inhibited the levels of HOXB8 and Ki-

67, while increasing the level of E-cadherin in mice. In

conclusion, HOXB8 promotes cell proliferation,

migration and invasion through modulating Wnt/b-
catenin and STAT3 signaling pathways in ovarian

cancer, suggesting that HOXB8 may provide a

promising target for the therapy of ovarian cancer.

Lidan Liu and Lifei Wang are co-first authors.

L. Liu � L. Wang

Department of Obstetrics and Gynecology, Wuhan NO. 1

Hospital, No. 215 Zhongshan Avenue, Qiaokou District,

Wuhan 430022, Hubei, China

X. Li (&)

Department of Geriatrics, Wuhan NO. 1 Hospital, No. 215

Zhongshan Avenue, Qiaokou District, Wuhan 430022,

Hubei, China

e-mail: medlixj@126.com

123

Cytotechnology (2022) 74:77–87

https://doi.org/10.1007/s10616-021-00508-w(0123456789().,-volV)(0123456789().,-volV)

http://orcid.org/0000-0002-9172-5378
http://crossmark.crossref.org/dialog/?doi=10.1007/s10616-021-00508-w&amp;domain=pdf
https://doi.org/10.1007/s10616-021-00508-w


Graphical abstract

Keywords HOXB8 �Ovarian cancer � Proliferation �
Migration � Invasion � Wnt/b-catenin � STAT3

Introduction

Ovarian cancer is one of the gynecological malignan-

cies ranked third in incidence and first in mortality in

the world (Siegel et al. 2019).According to statistics,

238,700 new cases of ovarian cancer occur worldwide

each year, and 151,900 deaths occur annually (Torre

et al. 2018).Ovarian cancer is characterized by rapid

progression, early metastasis, strong aggressiveness

and poor prognosis, and the 5-year survival rate and

tumor-free rate are always around 15–30% (Barnett

2016; Gadducci et al. 2019).Currently, platinum-

based chemotherapy, supplemented as satisfactorily

as possible after tumor cell reduction, is the standard

treatment for ovarian cancer. However, the recurrence

rate of ovarian cancer patients is very high clinically,

and the patients with recurrence are not sensitive to

platinum chemotherapy. If ovarian cancer can be

detected and treated at an early stage, it can signifi-

cantly improve the prognosis of patients with ovarian

cancer. Therefore, finding relevant novel therapeutic

targets and exploring the molecular mechanism of

ovarian cancer progression are of great significance

for patients with ovarian cancer.

The Homeobox (HOX) gene is a 183 bp sequence

encoding 61 amino acid homology domains. HOX

protein plays an important role in tumorigenesis by

regulating cell growth, migration, cell cycle and

apoptosis (Eoh et al. 2017; Morgan and El-Tanani

2016; Wang et al. 2016). Homoboxb8 (HOXB8) is a

family of members of HOX. Studies have shown that

HOXB8 is abnormally expressed in human tumors,

and its expression is closely related to the occurrence,

development and metastasis of osteosarcoma, gastric

cancer, colorectal cancer, and other malignant tumors

(Ding et al. 2017; Guo et al. 2019; Shen et al. 2016).

Literature studies have shown that HOXB8 is often

highly expressed in ovarian serous carcinoma, a is

related to the shortened survival of metastatic serous

carcinoma (Stavnes et al. 2013). However, its role in

ovarian cancer and its mechanism are still unclear. The

purpose of this study is to study its expression in

human ovarian cancer cells and its biological effects.

Our results show that HOXB8 gene can regulate the

occurrence and metastasis of ovarian cancer by

regulating Wnt/b-catenin and STAT3 signaling path-

ways. Therefore, HOXB8 may be a new target for the

treatment of ovarian cancer.
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Materials and methods

Patients and tissue samples

55 pairs of ovarian cancer tissues and matched

adjacent normal ovarian tissues were collected from

ovarian cancer patients who underwent resection at

Wuhan NO.1 Hospital. All the collected tissue sam-

ples were stored at- 80 �C before use. This study was

approved by the Ethics Committee of Wuhan NO.1

Hospital and the written informed consent of each

patient was obtained before the surgery.

Cell culture and transfection

Human ovarian cancer cell lines (CAOV3, SKOV3,

OVCAR4, A2780, TOV-21G) and normal ovarian

epithelial cell line HOSEpiC were purchased from the

American Type Culture Collection (ATCC,Manassas,

VA, USA). All cells were grown in DMEM medium

(Gibco, Grand Island, NY, USA) containing with 10%

fetal bovine serum (FBS, Gibco), 100 U/ml penicillin

and 100 lg/ml streptomycin (Sigma, St. Louis, MO,

USA) in a humidified incubator containing 5% CO2 at

37 �C. The HOXB8 cDNA sequence was cloned into

the pcDNA3.1 vector and was transfected into cells to

up-regulate HOXB8 expression (labeled as HOXB8)

and pcDNA3.1 empty vector was used as the control

(labeled as Vector). ShRNAs targeting HOXB8 and

control shRNA (shNC) were designed and synthesized

to down-regulate HOXB8 expression (shHOXB8#1

and shHOXB8#2) by Genepharm Co., Ltd. (Shanghai,

China). The HOXB8 shRNA sequences were as

follows: shHOXB8#1, 50-GCTCTTATTTCGT-
CAACTCACTGTTCTCC-30; and shHOXB8#2, 50-
GAGCTGGAGAAGGAGTTCCTATTTAATCC-30.
The plasmids were transfected into cells by Lipofec-

tamine� 2000 (Invitrogen, NY, USA) according to the

manufacturer’s protocols.

Quantitative real-time polymerase chain reaction

(qRT-PCR)

Total RNA of tissues or cells was isolated using Trizol

reagent (Invitrogen, Carlsbad, CA) according to the

manufacturer’s instructions. cDNA was synthesized

using a PrimeScriptTM 1st Strand cDNA Synthesis kit

(Takara, Dalian, China). RT-qPCR was performed on

the ABI 7500 real-time PCR system (Applied

Biosystems, Foster City, CA, USA) with the SYBR

Green PCR kit (Takara, Dalian, China). The relative

mRNA expression levels were performed using the

2-DDCt method with GAPDH as an internal control.

The sequences of primers were as follows: HOXB8,

forward: 50-ACGTGCTTCTTTGTAATGACCA-30,
and reverse: 50-TGTAACAATTGCCCACAGCG-30;
GAPDH forward, 50-
GGAGTCCACTGGCGTCTT-30 and reverse, 50-
AGTCCTTCCACGATACCAA-30.

Immunohistochemistry (IHC) staining

Tissue sections were deparaffinized and dehydrated

using graded ethanol solutions. Then the tissue

specimens were incubated with 3% H2O2, subjected

to primary antibody targeting HOXB8 (dilution 1:100,

BS-6539R, Bioss), E-cadherin (dilution 1:50, ab1416,

Abcam, Cambridge,MA, USA ) and Ki-67 (dilution

1:200, ab15580, Abcam) overnight. After washing

with phosphate-buffered saline (PBS), the sections

were covered with the horseradish peroxidase (HRP)-

conjugated goat anti-rabbit IgG (dilution 1:1000,

ab6721, Abcam) secondary antibody, detected with

3,3’-diaminobenzidine (DAB), and counterstained

with hematoxylin.

Western blot

Total proteins were extracted with RIPA lysis buffer

(Sigma) and Protein concentration was determined by

the BCA protein assay kit (Thermo Scientific, Rock-

ford, Illinois). Equal amounts of the protein were

separated on a 10% SDS-polyacrylamide gel elec-

trophoresis (SDS-PAGE). The proteins were trans-

ferred onto the polyvinylidene difluoride (PVDF)

membranes (Millipore) and blocked with 5% nonfat

milk for 1 h at room temperature. Then, the mem-

branes were incubated with the following primary

antibodies overnight at 4 �C: anti-HOXB8 (dilution

1:500, BS-6539R, Bioss), anti-b-catenin (dilution

1:1000, ab16051, Abcam), anti-CyclinD1 (dilution

1:200, ab16663, Abcam), anti-c-Myc (dilution 1:1000,

ab32072, Abcam), STAT3 (dilution 1:2000,

ab119352, Abcam), p-STAT3 (dilution 1:5000,

ab76315, Abcam), anti-Twist (dilution 1:1000,

ab50887, Abcam), anti-MMP-7 (dilution 1:1000,

ab5706, Abcam), anti-MMP9 (dilution 1:1000,

ab76003, Abcam), and anti-GAPDH (dilution
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1:10,000, ab181602, Abcam). Subsequently, the

membranes were incubated with the HRP-conjugated

secondary antibody for 1 h at room temperature. The

protein bands were developed using the enhanced

chemiluminescence reagent (Pierce, Rockford, IL,

USA).

Cell proliferation assays

For CCK-8 assay, 2000 cells/well were seeded at a

96-well plate. 10 ll of CCK-8 solution (C0038,

Beyotime biotechnology, China) was added to each

well at different times points (0, 24, 48, and 72 h)

according to the manufacturer’s protocols. After

incubation for 2 h at 37 �C, the absorbance was

measured by a microplate reader at 450 nm. For

colony formation assay, 500 cells were seeded in a -

well plate and the medium was replaced every 3 days

for 2 weeks. Then the colonies were fixed with 4%

paraformaldehyde and stained with 0.1% crystal violet

(Sigma–Aldrich, St. Louis, MO, USA). The number of

visible colonies were manually counted and

photographed.

Cell migration and invasion assays

Cell migration assays were conducted using Transwell

chambers (8 lm pore size; Corning Co. NY, USA).

The lower chamber was filled with 600 ll of DMEM

containing 10% FBS. 1 9 104 cells were suspended in

200 ll serum-free DMEM and plated into the upper

chamber. After incubation for 24 h, the number of

cells on the lower surface of the polycarbonate

membranes was fixed with 4% paraformaldehyde

and stained visually with 0.1% crystal violet, then

counted and photographed under a light microscope.

Cell invasion assays were done using the same

procedure except that the upper chambers were pre-

coated with Matrigel (BD Biosciences, CA, USA).

Immunofluorescence (IF) staining

2 9 104 cells were seeded on the culture slides in

6-well plates for IF staining. After incubation for 24 h,

the cells attached to the slides were washed 3 times in

PBS, and then fixed in 4% paraformaldehyde at 4 �C
for 20 min. Subsequently, the cells were infiltrated

with 2% Triton X-100 (Sigma-Aldrich) and sealed

with 2% fetal bovine serum albumin (BSA, Sigma-

Aldrich) for 30 min. The cells were incubated with the

following primary antibodies at room temperature

overnight: anti-E-cadherin (dilution 1:500, ab40772,

Abcam) and N-cadherin (dilution 1:500, ab98952,

Abcam). Then the cells were incubated with anti-

mouse IgG secondary antibody (dilution 1:1000,

ab150117) for 2 h. Later, the nuclei were counter-

stained with DAPI for 10 min. Cells were pho-

tographed under a fluorescence microscope.

(Olympus, Japan).

Xenograft tumor model

All animal experiments were performed in accordance

with the Institutional Animal Care and Use Committee

of Wuhan NO.1 Hospital. 1 9 106 SKOV3 cells

transfected with shHOXB8 or shNC were suspended

in 200 ll of PBS and subcutaneously injected into the

left flank of 6-week-old female BALB/c nude mice

(n=6 per group). Tumor size was measured every 3

days using an electronic caliper, and calculated

according to the formula: Volume = length 9 width2-

9 0.5. The mice were sacrificed and tumors were

removed and individually weighed after 4 weeks.

Statistical analysis

Data analysis was processed using GraphPad Prism 7

(GraphPad Inc., La Jolla, CA, USA) from more than

three independent repeats and represented as the mean

± the standard deviations (SD). Comparisons between

two groups or among multiple groups were conducted

using Student’s t-test or one-way analysis of variance

(ANOVA) with Tukey post doc analysis. P\0.05 was

considered as statistically significant.

Results

HOXB8 expression is upregulated in ovarian

cancer tissues and cells

To determine HOXB8 expression levels in ovarian

cancer, 55 ovarian cancer tissues and matched adja-

cent normal ovarian tissues were examined using

qRT-PCR. The results suggested that the mRNA level

of HOXB8 in ovarian cancer tissues are significantly

increased compared with non-cancerous tissues

(Fig. 1A). As also evidenced through IHC staining,
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HOXB8 protein was significantly higher in ovarian

cancer tissues in relative than the matched adjacent

ovarian tissues (Fig. 1B). In addition, the mRNA

levels of HOXB8 were significantly increased in

ovarian cancer cell lines (CAOV3, SKOV3,

OVCAR4, A2780, TOV-21G) compared to the normal

ovarian epithelial cell line HOSEpiC (Fig. 1C). And

we found that that among all cancer cell lines, HOXB8

was the least expressed in A2780 cells and relatively

higher in SKOV3 cells (Fig. 1C). Consistently, the

WB experiment also yielded similar results (Fig. 1D).

Therefore, the A2780 cell line was selected as

candidate cell line for HOXB8 overexpression, while

SKOV3 cell line was selected as candidate cell line for

HOXB8 knockdown. Together, the above observa-

tions reveal that HOXB8 expression is upregulated in

ovarian cancer tissues and cells.

HOXB8 promotes the proliferation of ovarian

cancer cells

To provide further evidence for the effects of HOXB8

in ovarian cancer development, we overexpressed the

HOXB8 in A2780 cells and knockdown HOXB8 in

SKOV3 cells. The transfected efficiencies were con-

firmed by qRT-PCR and western blot assays. As

displayed in Fig. 2A, B, HOXB8 expression was

significantly increased in HOXB8 group compared to

the vector group, which indicated that overexpression

of HOXB8 is successful in A2780 cells (Fig. 2A, B).

Moreover, each shRNA could effectively knock down

HOXB8 expression, sh-HOXB8#2 exerted the best

knockdown efficiency in SKOV3 cells therefore was

selected for further functional and mechanistic inves-

tigations (Fig. 2A, B). After that, we observed through

CCK-8 assay that overexpression of HOXB8 signif-

icantly promoted the growth rate of A2780 cells while

knockdown of HOXB8 prohibited the growth rate of

Fig. 1 HOXB8 expression is upregulated in ovarian cancer

tissues and cells. A The mRNA level of HOXB8 in 55 paired

ovarian cancer tissues and matched adjacent normal ovarian

tissues were measured by qRT-PCR. B The HOXB8 level was

detected by staining with IHC (scale bar = 200 lm, magnifi-

cation, 9100). C, D The mRNA (F) and protein (G) levels of

HOXB8 in in ovarian cancer cell lines (CAOV3, SKOV3,

OVCAR4, A2780, TOV-21G) and the normal ovarian epithelial

cell line HOSEpiC were determined by qRT-PCR and western

blot assays. Data are shown as mean ± SD; *P\0.05, **P\
0.01 and ***P\0.001
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SKOV3 cells (Fig. 2C). Additional colony formation

assay revealed that elevated HOXB8 expression

resulted in an increase in colony number in A2780

cell line, whereas HOXB8 knockdown resulted in

fewer colonies in the SKOV3 cell line (Fig. 2D).

These results demonstrate that HOXB8 can promote

the proliferation of ovarian cancer cells.

HOXB8 promotes the migration and invasion

of ovarian cancer cells

Transwell assay was performed to evaluate the

migration and invasion of ovarian cancer cells. Our

results indicated that upregulation of HOXB8 obvi-

ously increased the migration and invasion abilities of

A2780 cells whereas downregulation of HOXB8

observed the opposite results in SKOV3 cells

(Fig. 3A, B). Subsequent immunofluorescence analy-

sis implied that overexpression of HOXB8

significantly reduced the expression of epithelial

markers E-cadherin, whereas increased the expression

levels of mesenchymal markers N-cadherin in A2780

cells. However, knockdown of HOXB8 exerted an

opposing effect in SKOV3 cells (Fig. 3C). These data

indicate that HOXB8 enhances the migratory and

invasive capabilities of ovarian cancer cells.

HOXB8 may promote the progression of ovarian

cancer by regulating Wnt/b-catenin and STAT3

signaling pathways

TheWnt/b-catenin and STAT3 signaling pathways are
classical intracellular signaling pathway involved in

tumorigenesis and metastasis (Kamran et al. 2013;

Zhan et al. 2017). The dysregulation of Wnt/b-catenin
and STAT3 signaling pathways has been reported in

ovarian cancer, and is believed to regulate cell

proliferation, migration and invasion of ovarian cancer

Fig. 2 HOXB8 promotes the proliferation of ovarian cancer

cells. A, B QRT-qPCR (A) and western blot (B) assays were

used to measure the transfection efficiency of HOXB8 in A2780

and SKOV3 cells. C CCK-8 assay was used to evaluate the cell

viabilities of A2780 and SKOV3 cells. D Colony formation

assay was used to determine the number of cell clones in A2780

and SKOV3 cells. Data are shown as mean ± SD; *P\ 0.05,

**P\0.01 and ***P\0.001
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(Arend et al. 2013; Liang et al. 2020). Since it has been

reported that HOXB8 affects Wnt/b-catenin and

STAT3 signaling pathways to regulate tumor progres-

sion (Guo et al. 2019; Li et al. 2019;Wang et al. 2019),

we explored whether HOXB8 promotes proliferation,

migration and invasion through the above pathways in

ovarian cancer. The results of western blot analysis

revealed that the overexpression of HOXB8 resulted in

increased key members of Wnt/b-catenin and STAT3

signaling pathways including b-catenin and phospho-

rylation of STAT3 (Fig. 4A). Further western blot

results observed the notable up-regulation protein

levels of Cyclin D1 and c-Myc (Fig. 4A) when A2780

cells were overexpressed HOXB8, all of them are the

critical targeted molecules of Wnt/b-catenin signaling
and related to cell growth (Yang et al. 2015).

Meanwhile, the protein levels of downstream

TWIST1, MMP7 and MMP9 were also strikingly

increased following upregulation of HOXB8 treat-

ment in A2780 cells, all of them are closely correlated

with cell invasion and migration (Fig. 4A). Consis-

tently, knockdown of HOXB8 inhibited the Wnt/b-
catenin and STAT3 signaling pathways and down-

stream proteins in SKOV3 cells (Fig. 4B). Together,

these findings suggest that HOXB8 might modulate

ovarian cancer progression throughWnt/b-catenin and
STAT3 signaling pathways.

Fig. 3 HOXB8 promotes the migration and invasion of ovarian

cancer cells. A, B Transwell assay was used to evaluate the

migration and invasion capabilities of A2780 and SKOV3 cells

(scale bar = 50 lm, magnification, 9400). (C) The levels of

E-cadherin and N-cadherin in A2780 and SKOV3 cells were

measured by immunofluorescence analysis. Data are shown as

mean ± SD; *P\0.05, **P\0.01 and ***P\0.001
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Knockdown of HOXB8 inhibits the growth

of ovarian cancer xenograft tumors in vivo

To further validate the significance of HOXB8 on

tumor growth in vivo, xenograft tumor model was

established. SKOV3-shHOXB8 and its control (shNC)

were subcutaneously injected into the nude mice.

Tumor sizes and weights in shHOXB8 group derived

from SKOV3 cells were reduced compared to the

shNC group (Fig. 5A–C). Moreover, the results of

IHC assay demonstrated that HOXB8 and Ki-67 levels

were markedly reduced while E-cadherin level was

significantly increased in tumor tissues from the

shHOXB8 group compared to the shNC group

(Fig. 5D). All observations in vivo suggested that

knockdown of HOXB8 inhibited tumorigenesis of

ovarian cancer.

Discussion

Heredity, poor lifestyle and environmental factors are

the major risk factors for ovarian cancer (Mallen et al.

2018). Because the symptoms of early ovarian cancer

are not obvious and hidden, 70% of the patients have

been diagnosed as clinical advanced stage (Stewart

et al. 2019). In recent years, the clinical application of

targeted drugs has significantly improved the thera-

peutic effect of ovarian cancer patients (Cortez et al.

2018). Unfortunately, treatment for patients with

advanced ovarian cancer is far from satisfactory, and

their overall survival rate is relatively low (Siegel et al.

2019). A better understanding of the molecular

mechanisms of ovarian cancer is critical for better

preclinical risk assessment, early diagnosis, effective

treatment, and prognostic prediction.

Increasing evidences have revealed that HOXB8

plays a variety of biological functions in in tumor

Fig. 4 HOXB8 may

promote the progression of

ovarian cancer by regulating

Wnt/b-catenin and STAT3

signaling pathways. A The

levels of b-catenin,
p-STAT3, STAT3, c-Myc,

cyclin D1, TWIST1, MMP7

and MMP9 in A2780 cells

were determined by western

blot assay. B The levels of

b-catenin, p-STAT3,
STAT3, c-Myc, cyclin D1,

TWIST1, MMP7 and

MMP9 in SKOV3 cells were

determined by western blot

assay. Data are shown as

mean ± SD; *P\0.05,

**P\0.01 and ***P\
0.001
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initiation and progression. For instance, Ding. et al.

reported that HOXB8 is highly expressed in metastatic

tissues compared to non-metastatic tissues, and over-

expression of HOXB8 can promote the migration,

invasion and epithelial-mesenchymal transformation

(EMT)of gastric cancer cells (Ding et al. 2017). Li.

et al. suggested that HOXB8 knockout can suppress

the proliferation and migration of colorectal cancer

(CRC) cells through the Wnt/b-catenin signaling

pathway, and down-regulate c-myc, CyclinD1 and

other factors (Li et al. 2019). HOXB8 also can induce

cellular proliferation, invasion and EMT in vitro as

well as carcinogenesis and metastasis in vivo by

activating STAT3 in CRC (Wang et al. 2019). A recent

study indicates that HOXB8 enhances colorectal

cancer invasiveness through activating BACH1 (Ying

et al. 2020). In addition, HOXB8 knockdown can

inhibit the occurrence and metastasis of osteosarcoma

by regulating the Wnt/b-catenin signaling pathway

(Guo et al. 2019).These findings suggest that HOXB8

may be a potential biomarker for cancer response

detection and prognosis evaluation. Of note, in serous

ovarian cancer, higher HOXB8 expression in effusion

is associated with shorter overall survival and pro-

gression-free survival (Stavnes et al. 2013). Indeed,

the research about tumorigenesis role of HOXB8 is

little in ovarian cancer. In the present study, the

HOXB8 level was confirmed to be upregulated in

ovarian cancer tissues and cells. Functional experi-

ments validated that HOXB8 promoted the prolifer-

ation, migration and invasion of ovarian cancer cells

in vitro. In addition, HOXB8 knockdown inhibited the

growth of xenograft tumors in vivo. These data reveal

for the first time the role of HOXB8 in ovarian cancer

as an oncogenic gene.

Wnt/b-catenin signaling pathway is involved in

various ovarian cancer progression, such as prolifer-

ation, migration and invasion (Arend et al. 2013;

Gatcliffe et al. 2008). C-myc, cyclin D1 and MMP-7

are the recognized target genes of b-catenin/TCF
transcription factor complex, and are the main

carcinogenic drivers of tumor growth and metastasis

Fig. 5 Knockdown of HOXB8 inhibits the growth of ovarian

cancer xenograft tumors in vivo. A Photographs of tumors

excised from the mice injected with SKOV3 cells transfected

with shNC or shHOXB8. B, C Tumor growth curves (B) and
weight (C) of mice injected with SKOV3 cells. (D)The levels of

HOXB8, Ki-67 and E-cadherin in tumors from mice injected

with SKOV3 cells were evaluated by IHC staining (scale bar =

200 lm, magnification, 9100). Data are shown as mean ± SD;

*P\0.05, **P\0.01 and ***P\0.001
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(Ghosh et al. 2019). Activation of STAT3 can enhance

the proliferation, invasion, angiogenesis and drug

resistance of ovarian cancer cells, providing an

attractive target for ovarian cancer treatment and

prevention (Liang et al. 2020; Saini et al. 2017).

However, a large part of the upstream regulatory

mechanism of Wnt/b-catenin and STAT3 are still

unknown. Previous studies have shown that HOXB8

can regulate the Wnt/b-catenin and STAT3 signaling

pathways to promote tumor progression (Guo et al.

2019; Li et al. 2019; Wang et al. 2019), so we

hypothesized that the role of HOXB8 in ovarian

cancer may be realized through the above mecha-

nisms. Our further mechanism research focused and

found that HOXB8 promoted b-catenin, p-STAT3 and
its downstream proliferation, migration and invasion

related proteins. These evidences imply that the

mechanism of HOXB8 regulating the proliferation,

migration and invasion of ovarian may be partly

through Wnt/b-catenin and STAT3 signaling

pathways.

Conclusions

In the present study, we reported that HOXB8 is highly

expressed in ovarian cancer and cells. We prove for

the first time that HOXB8 promotes the cell growth,

migration, and invasion of ovarian cancer in vitro, as

well as tumor formation in vivo. In addition, our data

indicate that HOXB8 exerts its carcinogenic function

by activating Wnt/b-catenin and STAT3 signaling

pathways, which suggests the potential of HOXB8 as a

predictive biomarker or therapeutic target for ovarian

cancer.
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