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TROP?2 increases growth and metastasis of human
oral squamous cell carcinoma through activation
of the PI3K/AKkt signaling pathway
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Abstract. Most malignant neoplasms of the oral cavity are
oral squamous cell carcinoma (OSCC), which is a type of
highly malignant tumor with a propensity for forming distant
metastases. Trophoblast cell surface antigen 2 (TROP2) is a
transmembrane protein that is overexpressed in several types
of tumor cells, although its role and regulatory mechanism
in OSCC have not been determined. The aim of the present
study was to examine the effects of TROP2 in human OSCC
cell lines. The present study demonstrated that TROP2 protein
expression was upregulated in OSCC cell lines. Transfection
of short hairpin RNA (shRNA) targeting TROP2 (sh-TROP2)
reduced cell proliferation, migration and invasion of OSCC
cell lines, whereas overexpression of TROP2 increased
proliferation, migration and invasion. sh-TROP2 transfection
in OSCC cell lines inhibited tumor growth in OSCC mouse
models. Furthermore, TROP2 expression activated the phos-
phoinositide 3-kinase (PI3K)/Akt signaling pathway in human
OSCC cells. These results suggest that TROP2 induces cell
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growth, migration and invasion through activation of the
PI3K/Akt signaling pathway in OSCC cells.

Introduction

Oral squamous cell carcinoma (OSCC), a subtype of head
and neck cancer, is one of the most common types of tumors
and ranks as the eighth leading cause of cancer-associated
mortality worldwide (1). Smoking and alcohol consumption
are the primary risk factors of OSCC (2). Other possible
etiological factors include insufficient oral hygiene, infection
with human papillomavirus strains 16 and 18, and chronic oral
diseases such as oral leukoplakia or oral erythroplakia (3).
Despite significant improvements in diagnostic and thera-
peutic techniques, OSCC is also prone to early metastasis (4).
Patients with OSCC frequently exhibit insensitivity to radia-
tion or chemotherapy, and consequently, patients suffer from
ineffective treatment (5). The overall 5-year survival rate of
OSCC has remained <60% (6,7). OSCC is a multistage process
involving the accumulation of dysregulation of numerous
oncogenes and tumor suppressor genes, resulting in activation
or inhibition of various signaling pathways (8). Therefore, there
is a need to identify new oncogenes or tumor suppresser genes,
which may be useful as diagnostic and prognostic biomarkers
for OSCC, and may provide an understanding of the molecular
mechanisms underlying OSCC metastasis. Effective interven-
tion measures to control metastasis have been a primary focus
of OSCC research (9,10).

The human trophoblast cell surface antigen 2
(TACSTD2/TROP2/M1S1/GA733-1; henceforth referred to
as TROP2) gene is a 35 kDa type I transmembrane glyco-
protein with little or no expression in normal tissues and
upregulated expression in cancer tissues (11,12). TROP2 is a
candidate tumor prognostic marker for predicting poor clinical
outcomes, and upregulated expression is associated with tumor
recurrence, invasiveness and metastasis (13). Other studies
have demonstrated that TROP2 expression is upregulated in
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pancreatic cancer cells and strongly induces mitogen-acti-
vated protein kinase activity and metastasis (14-16). TROP2
expression is upregulated in prostate stem cells, which are
susceptible to transformation (17). In addition, TROP2 report-
edly serves an important role in tumorigenesis of laryngeal
carcinoma and may thus be a potential target for treatment;
however, its function remains unknown (18). Previously,
reverse transcription-quantitative (RT-q)PCR and immuno-
histochemistry (IHC) were used to study the mRNA and
protein expression levels of TROP2, respectively, and it was
demonstrated that TROP2 expression was upregulated in
OSCC tissues compared with the adjacent normal tissues (19).
However, the molecular mechanisms and potential function of
TROP2 in OSCC cells remain unclear.

The present study evaluated the expression of TROP2 in
OSCC cell lines, as well as the effects of TROP2 on prolifera-
tion, migration, and invasion of the OSCC cells in vitro and
in vivo. The effects of TROP2 overexpression or knockdown
were examined. The effects of TROP2 on modulation of the
phosphoinositide 3-kinase (PI3K) signaling pathway in human
OSCC cell lines was also examined using western blot anal-
yses. The results of this study suggest that TROP2 may serve
as a potential therapeutic target for the clinical management
of OSCC.

Materials and methods

Cell culture and transfection. The OSCC cell lines, SCC4,
HSC3, CAL27 and HN6 were purchased from American Type
Culture Collection, and normal oral epithelial cells (HOK)
were obtained from the Jiangsu Key Laboratory of Oral
Disease (Jiangsu, China). Cells were maintained in RPMI-1640
medium (Invitrogen; Thermo Fisher Scientific, Inc.) supple-
mented with 10% FBS (Invitrogen; Thermo Fisher Scientific,
Inc.), penicillin (100 TU/ml) and streptomycin (100 pg/ml)
at 37°C in a humidified, 5% CO, atmosphere. Short hairpin
(sh)RNA-TROP2, shRNA-negative control (NC), a TROP2
overexpression vector (OE-TROP2) and a TROP2 empty
lentiviral vector control (EV-TROP2) were all purchased
from GeneCopoeia, Inc., and cells were transfected for 48 h
using Lipofectamine 2000 transfection reagent (Invitrogen;
Thermo Fisher Scientific, Inc.) according to the manufacturer's
protocol. The shRNA-TROP2 target sequence was as follows:
GTGTCCCACCAACAAGATGAC.

Animal experiments. A total of sixteen BALB/c nude mice
(weighing 20-25 g and aged 4 weeks old) were purchased
from Beijing Vital River Laboratory Animal Technology Co.,
Ltd. The animal experiments were performed in accordance
with the national guidelines for the care and use of labora-
tory animals (20). The animal experiments were approved
by the Animal Ethics and Welfare Committee of Nanjing
Medical University (Nanjing, China; approval no. 1804005).
All animals were housed under standard conditions with
ad libitum access to food and water at 22-24°C and a humidity
of 55-70% on a 12 h light/dark cycle. Animal rooms were
maintained in specific-pathogen-free condition. All animal
health and behavior were monitored every 10 days. When the
animals exhibited loss of appetite, weakness (inability to eat
or drink), clinical symptoms of severe loss of organ function,
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ineffective treatment or solid tumors >10% of the animal's
weight, the animals were euthanized. Mice were euthanized
using CO,, with an air displacement rate of 20% of the volume
of the container/min. The animals were euthanized in their
home cage to avoid stressing the animals. After confirmation
of death, cervical dislocation was performed on the mice to
ensure death. The euthanasia container was not crowded to
allow normal postural adjustments. During euthanasia, all
animals were clearly seen through the euthanasia container.
The rate of carbon dioxide flow was 2.5 1/min avoiding
animal distress caused by excessive flow. The authors then
observed respiration, corneal reflex and eye color to confirm
euthanasia. The criteria for verifying animal death was no
breathing, no heartbeat and no corneal reflex. In the experi-
ment, ShARNA-TROP2-transfected HN6 cells and lentiviral
vector control cells (1x10%100 ul) were injected subcutane-
ously into the flank of each 4-week-old immunodeficient
nude mouse (left flank: TROP2, right flank: Control). Tumor
growth was evaluated weekly for 5 weeks. Tumor size was
determined by caliper measurement in two perpendicular
diameters of the implant every 3 days. The nude mice were
subsequently sacrificed, and xenograft tumors were measured.
Tumor volumes were calculated using the following formula:
V=rnAB?/6, where A represents the maximum diameter and
B is the perpendicular diameter. Finally, immunostaining of
TROP?2 protein expression was performed using these tumor
tissues.

RT-gPCR.RNA was extracted using TRIzol® reagent (Thermo
Fisher Scientific, Inc.) and reverse transcribed into cDNA
using the PrimeScript™ RT Reagent kit (Takara Bio, Inc.)
according to the manufacturer's protocol. The reverse tran-
scription temperature protocol used was 42°C for 50 min and
95°C for 5 min. The primers for TROP2 (All-in-One qPCR
Primer) were purchased from GeneCopoeia, Inc.,and GAPDH
primers (internal control) were purchased from Genscript.
The primer sequences were as follows: TROP2 forward,
5" TGTCCTGATGTGATATGTCTGAG-3' and reverse,
5-GGGTGAGAGTGGGTTGGG-3'; and GAPDH forward,
5'-GGAGCGAGATCCCTCCAAAAT-3' and reverse, 5'-GGC
TGTTGTCATACTTCTCATGG-3'. qPCR was performed on
an ABI PRISM 7500HT Sequence Detection system (Applied
Biosystems; Thermo Fisher Scientific, Inc.) in 96-well plates.
The qPCR thermocycling conditions were: Pre-denaturation
at 95°C for 10 min, followed by 30 cycles of 95°C for 10 min,
56°C for 30 sec and 72°C for 30 sec; with a final extension
step at 72°C for 30 sec. The products were stored at 4°C until
further use. Relative expression levels were calculated as
ratios normalized to GAPDH. The Cqg-value for each sample
was calculated using the AACq method, and the results were
expressed as 244¢4 (21). Experiments were performed in
triplicate.

Cell Counting Kit-8 (CCK-8) assay. Cells were seeded in a
96-well plate at a density of 5x10° cells per well and cultured
for 24, 48 or 72 h. Cell proliferation assays were performed
using a CCK-8 assay (Beyotime Institute of Biotechnology)
according to the manufacturer's protocol. Absorbance was
subsequently recorded at 450 nm using an E1x800 Reader
(BioTek Instruments, Inc.).
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Flow cytometry analysis of cell cycle distribution and apop-
tosis. After counting, 1x10%ml cells were washed with PBS
twice and incubated with 5 ul Annexin V-allophycocyanin-7
aminoactinomyosin D and 10 ul propidium iodide (PI) for
5 min at room temperature (RT), and then the mixture was
incubated at RT for 30 min in the dark. The trypsinized cells
were fixed in 70% ethanol at -20°C for 24 h, and subsequently
washed and incubated with RNaseA (Thermo Fisher Scientific,
Inc.) and 1 ml PI at 4°C for 30 min in the dark. Cell cycle
distribution was assessed using ModFit LT version 3.2 (Verity
Software House, Inc.), and apoptosis analysis was assessed
using CellQuest version 2.0 (BD Biosciences).

Wound-healing assay. Cells were seeded on 6-well plates in
culture media at a density of 5x10° cells per well. The cells
were plated in serum-free media 12 h prior to assay initiation.
The confluent monolayer was scratched using a cell scraper.
Serum-free media was added, and cells were incubated for an
additional 48 h at 37°C with 5% CO, in a humidified chamber.
The wound-healing percentage was calculated as the ratio of
the wound width at 48 h to the wound width at O h.

Migration and invasion assays. For the Transwell migration
assay, 5x10* HN6 or SCC4 cells/well were plated in the top
chamber with an uncoated membrane (pore size, 8 ym; 24-well
plate; BD Biosciences). For the invasion assay, Matrigel (BD
Biosciences) was polymerized in Transwell inserts for 2 h
at 37°C prior to plating the cells. In both assays, cells were
plated in the top chamber in serum-free media, and the lower
chamber was filled with media supplemented with 10% FBS.
Cells were incubated for 12 h for the migration assay and 24 h
for the invasion assay at 37°C with 5% CO, in a humidified
chamber. Cells in the upper chamber, which did not migrate
or invade through the pores, were carefully removed with a
cotton swab. Cells on the lower surface of the membrane were
stained with 0.1% crystal violet for 30 min at room temperature
and counted.

Western blot analysis. Western blotting was performed as
previously described (22), and the following antibodies were
used: Anti-TROP2 (1:2,000; cat. no. ab205718; Abcam),
anti-phosphatase and tensin homolog deleted on chromo-
some ten (PTEN; 1:1,000; cat. no. ab170941; Abcam),
anti-Akt (1:10,000; cat. no. ab179463; Abcam), anti-p-Akt
(1:500; cat. no. ab8805; Abcam), anti-PI3K-P85 (1:1,000;
cat. no. ab86714; Abcam), anti-pyruvate dehydrogenase kinase
1 (PDK; 1:1,000; cat. no. ab110025; Abcam) and anti-GAPDH
(1:10,000; cat. no. ab181602; Abcam). Primary antibodies were
diluted in 5% non-fat milk and the membranes were incubated
with the antibodies for 2 h at room temperature. After washing
with PBST three times, the membrane was incubated with
secondary antibodies at room temperature for 1 h. Signals
were visualized using an enhanced chemiluminescence system
(GE Healthcare) and densitometry analysis was performed
using ImagePro plus version 6.0 (Media Cybernetics, Inc.).
Each experiment was repeated three times.

Immunohistochemical staining. The standard EnVision
staining technique was used to examine protein expres-
sion (23). Specimens (4-um tissue sections) were dewaxed
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and rehydrated in a graded series of alcohol solutions (95,
85 and 75%; 5 min per solution). Endogenous peroxidase
was inhibited using 3% hydrogen peroxide. Antigen retrieval
was performed using sodium citrate acid buffer (pH 6.0) in a
microwave oven at 95°C for 10 min and incubated overnight
at 4°C with TROP2 (1:200; R&D Systems, Inc.) antibody. The
EnVision peroxidase kit (Dako; Agilent Technologies, Inc.)
was used to detect the reactions. Every tissue section was
incubated at 37°C for 5-10 min using 3,3'-diaminobenzidine
tetrahydrochloride with hematoxylin as the counterstain,
followed by gradient alcohol dehydration (70, 80 and 90%)
and sealed with neutral balsam. As a negative control, the
sections were treated with PBS instead of TROP2 antibody.
Slides stained with TROP2 antibody were first scanned
under a low power magnification (x100) to identify the five
areas with the highest TROP2 density (hot spots). These five
areas were imaged at a magnification of x400. Staining inten-
sity was scored as follows: 0, no staining; 1, weak staining;
2, moderate staining; or 3, strong staining. The total score
was obtained by multiplying the percentage of positive
cells in each field (0-100%) by the staining intensity score.
The sections were assessed separately by two experienced
pathologists in a double-blind manner.

Statistical analysis. SPSS version 20.0 (IBM Corp.) was used
for statistical analysis. Comparisons between groups were
calculated using a one-way ANOVA with a post-hoc SNK test.
P<0.05 was considered to indicate a statistically significant
difference.

Results

Expression of TROP2 in human OSCC cell lines. Flow cytom-
etry, RT-qPCR and western blotting were used to investigate
TROP2 mRNA and protein expression levels in various types
of human OSCC cell lines compared with normal oral epithe-
lial cells. As shown in Fig. 1A, the TROP2 protein expression
ratio in normal oral HOK epithelial cells was 1.4%; whereas
in SCC4, HSC3, CAL27 and HNG6 cells, the ratio was 9.07,
54.16,63.23 and 82.93%, respectively. Subsequently, RT-qPCR
(Fig. 1B) and western blotting (Fig. 1C) were performed to
analyze the expression of TROP2 in the OSCC cell lines. The
results were similar to the flow cytometry results. TROP2
expression in HN6 cells was determined to be the highest in
the four OSCC cells assessed, and TROP2 expression of SCC4
cells was the lowest in the four OSCC cells assessed. Therefore,
these cell lines were used for all subsequent experiments.

TROP?2 induces proliferation, migration and invasion of
OSCC cells in vitro. To investigate the biological function of
TROP2, a control lentiviral vector (EV-TROP2), a lentiviral
vector that induced TROP2 expression (OE-TROP2), a negative
control shRNA plasmid (shRNA-NC) and an shRNA plasmid
targeting TROP2 (shRNA-TROP2) were used. EV-TROP2
and OE-TROP2 were transfected into the TROP2-deficient
human OSCC cell line, SCC4. Fluorescence microscopy and
RT-gPCR were used to detect the efficiency of OE-TROP2, and
the results revealed that TROP2 mRNA and protein expression
levels were increased in the SCC4 cells following transfec-
tion. Conversely, TROP2 mRNA and protein expression levels
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were reduced in the cells transfected with shRNA-TROP2
compared with the shRNA-NC group (Fig. 2). A CCK-8
assay was used to examine OSCC cell proliferation at 24, 48
and 72 h following shRNA-TROP2 and OE-TROP2 plasmid
transfection. The results showed that TROP2 knockdown
significantly reduced cell proliferation in HN6 cells (Fig. 3),

whereas TROP2 overexpression increased cell proliferation in
SCC4 cells (Fig. 3A). The migration and invasion of OSCC cell
lines was investigated following sSiIRNA-TROP2 or OE-TROP2
transfection. Wound-healing assays showed that wound closure
was slower in the TROP2 knockdown cells and faster in the
cells overexpressing TROP2 suggesting the TROP2 regulated
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migration (Fig. 3B). For the Transwell assays, the number of
cells which had migrated in the sShARNA-TROP2-transfected
group were counted and the results indicated that after 24 h
of incubation, the number of cells which had migrated was
reduced in OSCC cells with knockdown of TROP2. TROP2
knockdown also reduced cell invasion 48 h after transfection
(Fig. 3C); whereas TROP2 overexpression increased migra-
tion and invasion of SCC4 cells compared with the negative
control-transfected group (Fig. 3C).

TROP?2 induces S-phase cell cycle progression and inhibits
apoptosis in OSCC cells in vitro. Flow cytometry was
performed to determine if TROP2 inhibited apoptosis in
OSCC cells. The results showed that the apoptotic ratio was
6.06+2.06 in the OE-TROP?2 transfected SCC4 cells, which
was significantly lower compared with the EV-TROP2 group
(26.14+10.18). Conversely, TROP2 transfection increased
apoptosis in HNG6 cells significantly compared with the control
cells (Fig. 4A). Cell cycle analysis of SCC4 cells transfected
with OE-TROP2 or EV-TROP2 was analyzed by flow cytom-
etry. TROP2 overexpression resulted in a significant increase in
the ratio of cells in the S phase compared with the EV-TROP2
transfected cells. In addition, ShRNA-TROP2-treated HN6

cells had significantly fewer cells in the S phase compared
with the control group (Fig. 4B).

Knockdown of TROP2 reduces tumor growth in vivo. To
detect the effects of TROP2 knockdown on cell proliferation
in vivo, a nude mouse xenograft model was used. HN6 cells
transfected with ShARNA-TROP2 or shRNA-NC plasmid
were subcutaneously injected into the flanks of nude mice
(n=6; 1x10° cells/mouse). The left sides were subcutaneously
injected with HNG cells transfected with shRNA-TROP2, and
the right sides were injected with HN6 cells transfected with
shRNA-NC. The mice were sacrificed after 5 weeks, and the
average tumor volume and weight were measured (Fig. SA). The
results showed that tumors from the shRNA-TROP2 group grew
significantly slower compared with the sShRNA-TROP2 tumors
(Fig. 5B and C). TROP2 expression was also observed in tumors
using THC staining (Fig. 5D). The results showed that TROP2
protein expression in tumors from the sSiIRNA-TROP2 group was
significantly lower compared with the ShRNA-NC group. These
data suggest that TROP2 can induce tumor growth in vivo.

TROP?2 activates the PI3K/Akt signaling pathway in OSCC
cell lines. It has been reported TROP2 may induce cancer cell
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row shows tumors obtained from the experimental group which were injected with the shRNA-TROP?2 transfected cells. (C) Average tumor weight from nude
mice injected with either sERNA-NC or shRNA-TROP?2 transfected cells. (D) Representative immunohistochemical images of TROP2 protein expression in
tumor tissues from shRNA-NC and shRNA-TROP?2 transfected HN6 cells. Data are presented as the mean + standard error of the mean. “P<0.01. TROP2,
trophoblast cell surface antigen 2; sh, short hairpin; NC, negative control; H&E, hematoxylin and eosin.

proliferation through the PI3K/Akt signaling pathway (24,25).
Therefore, western blotting was used to monitor the effects of
TROP2 on the PI3K/Akt signaling pathway in OSCC cell lines.
As shown in Fig. 6, the expression levels of p-Akt, PI3K-P85
and PDK1 were reduced in the sShARNA-TROP2 group and
PTEN expression was induced compared with the shRNA-NC
group. Results from the OE-TROP2 group confirmed that
TROP?2 activates the PI3K/Akt pathway. In the OE-TROP2
group, p-Akt, PI3K-P85 and PDK1 expression levels were
higher and PTEN expression was lower compared with the
EV-TROP2 group. No difference was observed in Akt protein
expression among the groups. These results suggest that high
TROP2 expression in OSCC cells may induce OSCC prolif-
eration, migration and invasion via activation of the PI3K/Akt
pathway.

Discussion

The development and metastasis of OSCC is a complex and
multi-step process, spanning progression from dysplasia to
carcinoma and involves a variety of epigenetic and genetic
changes in the expression of oncogenes and suppressor genes.
This process leads to a dysregulation in the balance between
cell proliferation, cell death and cell cycle progression (26).
Oral tumors with early metastasis to the neck, with local and
regional recurrence, and distant metastases are considered to
be the leading causes of death in patients with OSCC (27). At

present, the treatment options available for patients with OSCC
are surgery, adjuvant chemotherapy and radiotherapy; however,
the survival rate remains poor (28). Molecular-targeted therapy
of tumors is considered a promising treatment strategy, as it
may inhibit tumor proliferation and metastasis and promote
tumor cell apoptosis by targeting cells with abnormally high
expression levels of certain proteins during tumor develop-
ment (29). For OSCC, early detection, diagnosis, treatment,
and identification of tumor markers for the accurate diagnosis
and prediction of prognosis are of great significance for the
treatment of tumors. Therefore, targeted therapy is a potential
treatment direction for improving the survival rates of patients
with OSCC.

TROP?2 is an oncogene that has been extensively studied
in our laboratory (22,30). Studies have shown that TROP2
is upregulated in various types of malignant tumors and is
also associated with a poorer prognosis (14,18,31); however,
the function of TROP2 in specific pathways remains unclear.
The TROP2 cytoplasmic tail is bound to PIP2 and possesses
tyrosine/serine phosphorylation sites (32). TROP2 promotes
proliferation, migration and metastasis by regulating the
PI3K/Akt pathway in gallbladder cancer cells (25). The
PI3K/Akt pathway governs cellular growth, proliferation,
metabolism and metastasis (33). PTEN negatively regulates
the PI3K/Akt signaling way, which is often inactivated by
mutations or deletions in different types of cancer (34,35).
However, the regulatory mechanisms underlying alterations



2168

A HNG

NC shRNA EV OE

PTEN

GAPDH

Akt

GAPDH

p-Akt

GAPDH

PI3K-P85

GAPDH

PDK1

GAPDH

0.25 4

0.20 4

p-AkUAKt

0.15 4

0.10 9

0.05 4

0.00 4

NC shRNA

Relative protein expression

Relative protein expression

TANG et al: TROP2 1S AN ONCOGENE IN OSCC

NC sh NC sh NC sh

PTEN Akt p-Akt  PI3K-P85 PDK1

ok

o

NC OE NC OE NC OE NG OE NC OE

PTEN Akt

p-Akt  PI3K-P85 PDK1

0.35 4

0.30 4

0.25 4

0.20 4

p-Akt/Akt

0.154

0.10 4

0.05 4

0.00 4

EV OE

Figure 6. TROP2 activates the PI3K/Akt signaling pathway in oral squamous cell carcinoma cells. (A) Representative western blots of proteins involved in
the PI3K/Akt signaling pathway. (B) Densitometry analysis of the protein expression levels of Akt, p-Akt, PI3K-P85, PTEN and PDK1 in shRNA-TROP2
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PI3K, phosphoinositide 3-kinase.

in TROP2 expression in OSCC remain to be determined.
Therefore, further studies are required to examine the regu-
latory mechanisms governing TROP2 expression in human
OSCC cell lines in vitro and in vivo.

In the present study, cell proliferation was measured and
found to be lower in shRNA-TROP2-treated HN6 cell lines
compared with the control groups. In 2015, Wang et al (18)
found that upregulated expression of TROP2 increased
anchorage-independent growth in colon cancer. Furthermore,
TROP2 expressed in the membrane of tumor cells has
been shown to increase invasion and metastasis of tumor
cells (36-38). In the present study, the effects of TROP2
expression were determined by transfecting OE-TROP2 or

shRNA-TROP2 into SCC4 and HNG6 cells, and measuring inva-
sion and metastasis. The results indicated that sSIRNA-TROP2
inhibited the migration and invasion of OSCC cells, whereas
OE-TROP2 had the opposite effects. In addition, OE-TROP2
decreased cellular apoptosis and induced S-phase progres-
sion in OSCC cell lines, whereas shRNA-TROP2 treatment
promoted apoptosis and inhibited S-phase progression. The
downregulation of TROP2 was also found to inhibit tumor
growth in vivo.

Western blotting was used to identify the regulatory mecha-
nisms of TROP2 in OSCC cell lines. The results showed that
TROP2 activated the PI3K/Akt signaling pathway by reducing
PTEN expression in OSCC cell lines to facilitate malignant
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progression, consistent with the study by Li et al (25) in
gallbladder cancer. PTEN exhibits phosphatase activity and
is a known tumor suppressor gene (40). PTEN deregulates
the PI3K/PKB/Akt signaling pathway by dephosphorylating
PIP2 and PIP3 in cells (41). The PI3K signaling pathway is an
important signaling pathway that reportedly regulates tumor
cell proliferation, migration and invasion (42,43). Studies have
reported that the PTEN phosphatase is a major negative regu-
lator in this signaling pathway (44,45). The authors also observed
that PTEN expression was increased when TROP2 expression
was knocked down in shRNA-TROP2 OSCC cell lines and the
reverse was true when TROP2 was upregulated in OE-TROP2
OSCC cell lines. Akt is further activated by phosphorylation
within the carboxy terminus at Ser473 by PDK1, and PDK1
regulation of the PI3K/Akt signaling pathway is associated
with tumor development (46). PDK1 may thus regulate a series
of cell biological functions through the PI3K/Akt signaling
pathway, including proliferation, differentiation, apoptosis and
metastasis (47). Feng et al (48) showed that the PDK1-Akt
signaling pathway activity was directly associated with EMT. In
the present study, TROP2 determined to exert its effects on cell
biology through the PI3K/Akt signaling pathway was verified.

One limitation of the present study was that the results
are based on cell lines and thus should be verified in human
samples. Future studies should focus on determination of the
functional domain of TROP2 and further explanation of the
mechanisms by which TROP2 modulates OSCC cell behavior.

In summary, the results of the present study showed that
TROP2 overexpression promotes proliferation, migration and
invasion in OSCC cells. In addition, knockdown of TROP2
expression in OSCC cells inhibited tumor growth in OSCC
mouse models. Finally, a novel TROP2-PI3K-Akt signaling
pathway in OSCC cells was identified. Together, these findings
suggest that TROP2 may be an important biomarker in OSCC
clinical treatment.
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