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B7-H3 promotes the epithelial-mesenchymal transition of
NSCLC by targeting SIRT1 through the PI3K/AKT pathway
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Abstract. Epithelial-mesenchymal transition (EMT) is a key
step in cancer metastasis. B7-H3, a co-signaling molecule
associated with poor prognosis of non-small cell lung
cancer (NSCLC), promotes the metastasis of NSCLC by acti-
vating the EMT process. However, its underlying mechanism
remains poorly understood. In the present study, it was shown
that CRISPR/Cas9-mediated B7-H3 deletion downregulated
the expression of the class III histone deacetylase, sirtuin-1
(SIRT1), in NSCLC A549 cells. Accordingly, SIRT! silencing
resulted in markedly decreased migration and invasion of
A549 cells. Both B7-H3 gene-edited and SIRT-silenced cells
were typically characterized by an increased expression of
the epithelial marker E-cadherin, and downregulation of the
mesenchymal markers N-cadherin and vimentin, as compared
with mock-edited and scrambled negative small interfering
RNA control, respectively. It was further demonstrated that
B7-H3 ablation significantly downregulated phosphorylated
AKT/protein kinase B expression, and SIRT1 expression
was substantially suppressed by the PI3K-specific inhibitor,
LY294002. Taken together, the findings of the present study
revealed that B7-H3-induced signaling upregulates SIRT1
expression via the PI3K/AKT pathway to promote EMT
activation that is associated with metastasis in NSCLC.
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Introduction

Globally, the estimated statistics for the year 2018 relating
to 36 different types of cancer in 185 countries revealed that
lung cancer remains the leading cause of cancer incidence
and mortality, with reported percentages of 11.6% of the total
cases and 18.4% of the total cancer deaths, respectively (1).
Histological classification distinguishes two main subtypes of
lung cancer: Small cell lung cancer (SCLC) and non-SCLC
(NSCLC). The latter has an incidence rate exceeding 85% (2).
Metastases are a frequent complication of NSCLC, which
most commonly spreads to the bones, brain, liver and adrenal
glands (2). As the majority of patients with metastatic NSCLC
are inoperable at the time of diagnosis, the prognosis is
generally poor, with a 5-year survival rate of <20% (3).

Epithelial-mesenchymal transition (EMT) is an evolution-
arily conserved developmental program that confers metastatic
properties to malignancies by enhancing the adhesion, migra-
tion and invasion of cancer cells (4,5). The EMT encompasses
dynamic changes in cellular organization, leading to the loss
of epithelial markers and the gain of mesenchymal pheno-
types. E-cadherin is among the most important molecules that
regulate cell-cell adhesion in epithelial tissues. By contrast,
N-cadherin and vimentin are mesenchymal hallmarks that
represent the acquisition of an aggressive tumor pheno-
type (6). Sirtuin-1 (SIRT1) is also an evolutionarily conserved,
NAD"-dependent class III histone deacetylase that plays a key
role in epigenetic regulation by deacetylating both histone and
non-histone targets (7). SIRT1 has gained significant interest
due to its ability to promote genomic stability and metabolic
regulation; however, mounting evidence has suggested an
oncogenic role for SIRT1 (8). Particularly, SIRT1 is associ-
ated with tumor metastasis via the positive regulation of EMT,
promoting the migratory capability of cancer cells in vitro and
tumor metastasis in vivo (9).

B7-H3 (CD276), a member of the B7 superfamily, is upreg-
ulated on different types of malignant cells, including NSCLC
cells (10-13). The membrane-bound B7-H3 not only inhibits
tumor-specific T cell activation (14,15), but it also transduces
intracellular signals to promote tumor cell migration and
invasion, angiogenesis, drug resistance and the Warburg
effect (16-21). Therefore, B7-H3 may act as a novel target for
cancer immunotherapy (17-22). B7-H3 has been shown to
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promote the EMT process of NSCLC cells (16); however, the
underlying signaling mechanisms have yet to be fully eluci-
dated. Therefore, the aim of the present study was to analyze
the potential role exerted by SIRT1 in B7-H3-mediated EMT,
and the possible mechanisms through which B7-H3-induced
signaling may regulate SIRT1 expression in NSCLC
A549 cells.

Materials and methods

Cell lines and cell culture. The A549 NSCLC cell line
(cat. no. FH0045) was obtained from the Cell Culture Center
of FuHeng Biology, and the A549 cells were maintained in
Invitrogen® RPMI-1640 medium (Thermo Fisher Scientific,
Inc.) supplemented with 10% FBS (Lonsera; Shanghai Shuangru
Biotechnology Co., Ltd.) and penicillin (100 IU/ml)/strepto-
mycin (100 pg/ml) (MedChemExpress). The A549 cell line was
authenticated by using short tandem repeat (STR) analysis in
combination with sex-typing gene amelogenin detection, and
the A549 cell line was compared with the DSMZ STR cell line
profile before use. The cells were incubated in a humidified
atmosphere containing 5% CO, at 37°C.

Genome editing of B7-H3 and gene silencing of SIRTI.
Knockout (KO) of the B7-H3 gene in the A549 cell line was
performed using CRISPR/Cas9 guide constructs, on the basis
of a previously published protocol (23). The sequence of single
guide RNA (sgRNA) was TTGATGTGCACAGCGTCCTGC
GG, which was designed by using the online tool available from
ZHANG LAB (https://zlab.bio/guide-design-resources). The
target sequences for sgRNA were the N-terminal 250 bp of exon
4 (315 bp), which encode the transmembrane domain of B7-H3.
The sgRNA-expressing plasmid was constructed by annealing
the custom sgRNA (Sangon Biotech Co., Ltd.) to a lentiviral
vector U6-MCS-sgRNA-SV40-EGFP (cat. no. GV504)
developed by Genechem, Inc. The lentivirus expressing only
Cas9 was used to generate negative control (mock) KO cells.
SIRTI knockdown was performed by transfection of specific
small interfering RNAs (siRNAs) using Lipofectamine® 3000
(Thermo Fisher Scientific, Inc.) according to the manufac-
turer's protocol. The sequences of the on-target siRNAs were
as follows: siSIRT1 #1, 5'-GCGGGAAUCCAAAGGAUA
ATT-3" and siSIRT1 #2, 5-UUAUCCUUUGGAUUCCCG
CTT-3'". Those of the negative control siRNAs oligos were:
siControl #1, 5-UUCUCCGAACGUGUCACGUTT-3' and
siControl #2, 5'-ACGUGACACGUUCGGAGAATT-3'. All the
oligos were purchased from Shanghai GenePharma Co., Ltd.
The final concentration of Lipofectamine 3000 and siRNAs
were 2 ul/ml and 50 nM, respectively. The siRNA-transfected
A549 cells were incubated at 37°C in 5% CO,, and SIRT1
knockdown was verified at 48 h post-transfection via western
blotting, as described below.

Cell proliferation assay. B7-H3 KO and mock A549 cells were
cultured for 0, 24, 48 and 72 h, and the fold-change of cell
proliferation was assayed by quantitation of the uptake and
digestion of WST-8/Cell Counting Kit-8 (CCK-8) according to
the manufacturer's instructions (Dojindo Laboratories, Inc.).
Cell proliferation at 0 h was normalized to 1.0. All experiments
were performed in triplicate.

Western blot analysis. B7-H3 KO and mock-edited, siSIRT1
and siControl A549 cells were left untreated, whereas the
wild-type A549 cells were either treated with the PI3K-specific
inhibitor, LY294002 (50 pM; MedChemExpress), or DMSO
control at 37°C for 24 h. Cells were lysed with a radio-immu-
noprecipitation assay (RIPA) buffer containing 1 mM
protease inhibitor phenylmethylsulfonyl fluoride (PMSF)
(cat. no. R0020; Beijing Solarbio Science & Technology
Co., Ltd.), and 1% (v/v) protein phosphatase inhibitor
(All-in-one) mixture (cat. no. P1260; Beijing Solarbio Science
& Technology Co., Ltd.). The total cell lysate was measured
by bicinchoninic acid (BCA) assay and 30 pg protein was
separated via SDS-PAGE (12% running, 5% stacking). The
separated proteins were then transferred to a polyvinylidene
difluoride (PVDF) membrane, blocked with 5% (w/v) skimmed
milk in Tris-HCL buffer solution (TBS) for 2 h at room
temperature, and incubated at 4°C overnight with primary
antibodies against human B7-H3/CD276 (cat. no. ab227670,
1:100), E-cadherin (cat. no. ab40772, 1:10,000), N-cadherin
(cat.no. ab76011, 1:5,000), vimentin (cat. no. ab92547, 1:1,000),
total (t)-ERK1/2 (cat. no. ab54230, 1:1,000), phosphorylated
(p)-ERK1/2 (T202+T204; cat. no. ab214362, 1:1,000) and
t-STAT-3 (cat. no. ab109085, 1:5,000) (all these antibodies
were purchased from Abcam); or with anti-p-STAT-3 (Tyr705;
cat. no. AF3293, 1:1,000), anti-GAPDH (cat. no. AF7021,
1:3,000) (both from Affinity Biosciences, Ltd.), anti-SIRT1
(cat. no. 2493, 1:1,000), anti-t-AKT (cat. no. 4691, 1:1,000) and
anti-p-AKT (Serd473; cat. no. 4060, 1:2,000) (the latter three
antibodies were purchased from Cell Signaling Technology,
Inc.). Subsequently, HRP-conjugated goat anti-rabbit IgG
(H+L) (cat. no. S0001, 1:5,000; Affinity Biosciences, Ltd.) was
used as the secondary antibody and incubated for 1 h at room
temperature in the dark. The membranes were washed four
times with TBS with 0.1% (v/v) Tween-20 and then incubated
with ECL substrate (Thermo Fisher Scientific, Inc.), and
visualized using the Tanon Fine-Do X6 Chemi-Image System
(Tanon Science and Technology Co., Ltd.). The expression
levels of the signaling proteins were assessed using Imagel
software (v1.8.0; National Institutes of Health), and were
normalized against GAPDH. All experiments were performed
in triplicate.

Reverse transcription-quantitative PCR (RT-gPCR). Total
RNA was isolated from B7-H3 KO and mock, and SIRTI
silencing and siControl A549 cells with RNAiso Plus (Takara
Bio, Inc.) according to the manufacturer's instructions. Next,
cDNA was synthesized using PrimeScript RT Master Mix
reverse transcription kit (Takara Bio, Inc.), according to the
manufacturer's instructions, and qPCR was performed with
QuantStudio 5 (Thermo Fisher Scientific, Inc.) by using TagMan
gene expression assay kit/probe sets (Thermo Fisher Scientific,
Inc.), according to the manufacturer's protocols. The primers
used in this study were as follows: B7-H3 forward (F), 5-AGG
GCAGCCTATGACATTCCC-3' and reverse (R), 5'-AGCTCC
TGCATTCTCCTCCTC A-3'; SIRTI F, 5-ACCTTCTGT
TCGGTGATG-3' and R, 5“TATGGACCTATCCGTGGC-3';
and B-actin F, 5'-GGAAGGTGAAGGTCGGAGTC-3" and
R, 5-CGTTCTCAGCCTTGACGGT-3". The thermocycling
conditions included an initial denaturation at 94°C for 10 min;
followed by 40 cycles of denaturation at 95°C for 15 sec,
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annealing at 55°C for 15 sec and extension at 72°C for 1 min.
The relative expression level of B7-H3 and SIRT1 mRNA was
normalized against (3-actin expression and calculated using
the 244C4 method (24).

Cell migration and invasion assays. For the cell migration
assay, 5x10* A549 cells from different groups were resus-
pended in 200 ul serum-free medium and placed in the upper
Transwell chamber (Corning, Inc.), and 600 xl medium
containing 30% FBS was added to the lower chamber. Cells
were incubated at 37°C in an atmosphere of 5% CO,, and
allowed to migrate for 24 h. Subsequently, the migrated
cells on the lower surface of the membrane were fixed with
4% (w/v) paraformaldehyde in PBS buffer for 40 min and
stained with 0.1% crystal violet for 15 min (both at room
temperature). The migrated cells were then counted, and
images were captured at a magnification of x100 using a light
microscope (Olympus Corporation). In total, five random
fields of the membrane in each well were counted, and the
average number/field from triplicate wells was plotted. For
the cell invasion assay, a Transwell chamber (Corning, Inc.)
was pre-coated with 50 pl Matrigel matrix (BD Biosciences)
in serum-free medium for 3 h at 37°C and 5% CO,, and
1x10° A549 cells from the different treatment groups were
placed in the upper chamber. After 48 h, the lower surface
of the membrane was fixed with 4% (w/v) paraformaldehyde,
stained with 0.1% crystal violet and counted as described
above for the cell migration assay. These experiments were
performed three times.

Statistical analysis. A549 cells in the different experimental
treatment groups (B7-H3 KO, siSIRT1 or LY294002-treated)
were compared with the corresponding control groups, where
indicated. The results are presented as the mean + SEM of
three representative experiments, where the significance
was calculated using an unpaired two-tailed Student's t-test.
Statistical analyses were performed using SPSS software
version 20.0 (IBM Corp.). P<0.05 was considered to indicate a
statistically significant difference.

Results

B7-H3 ablation reduces the proliferation, migration and
invasion of A549 cells. To determine the potential mecha-
nisms via which B7-H3 could promote metastasis in NSCLC,
A549 cells were genome-edited to generate a B7-H3 KO using
CRISPR/Cas9 technology. Subsequently, a stable B7-H3 KO
A549 strain was established, and confirmed via western blot-
ting and RT-qPCR (P<0.001; Fig. 1A). Morphologically, the
B7-H3-deleted cells were characterized by a bright outline,
with a round blunt shape (Fig. 1B). Furthermore, the KO of
B7-H3 expression led to significantly decreased proliferation
of A549 cells at 24,48 and 72 h after plating (P<0.001; Fig. 1C).

Next, a Boyden chamber assay was then used to evaluate
the in vitro migratory and invasive capabilities of the B7-H3
KO A549 cells. As shown in Fig. 1D and E, B7-H3 ablation
reduced the percentages of migrating and invasive cells
by >50% (P=0.0003) and 70% (P=0.0002), respectively,
compared with the mock control. These results suggested
that B7-H3 is associated with the fast-growing and aggressive

status of NSCLC by promoting the proliferation and metastasis
of cancer cells.

B7-H3 deletion regulates the expression of EMT-associated
factors. EMT is highly dysregulated in malignancy, leading
to functional changes in tumor cell migration and invasion.
Consequently, the effects of B7-H3 KO on aspects typically
associated with EMT were studied, including the epithelial
marker E-cadherin and the mesenchymal phenotypic markers,
vimentin and N-cadherin. B7-H3 deletion was found to elicit a
significant suppression of N-cadherin and vimentin expression
(both P<0.0001), whereas the expression of E-cadherin was
significantly increased compared with the mock control A549
cells (P=0.0041) (Fig. 2). These results further demonstrated
that B7-H3 silencing decreases the EMT process, hindering the
loss of adhesive junctions and the gain of mesenchymal activi-
ties.

SIRT1 is involved in the B7-H3-induced EMT process. SIRT1
is a NAD*-dependent, class III histone deacetylase involved in
the epigenetic regulation of tissue homeostasis and numerous
diseases, including tumorigenesis (7). SIRT1 dysregulation
has already been demonstrated in various cancer cells (8,9);
however, its precise role in cancer development has yet to be
fully elucidated. In the present study, it was first demonstrated
that B7-H3 ablation led to a significant downregulation of
SIRT]1 expression compared with the mock control (P=0.0012;
Fig. 3A). Subsequently, the effects of SIRT1 on biological
processes relevant to metastatic activity, migration and
invasion were studied in A549 cells transfected with either
siSIRT1 or the scrambled siControl (Fig. 3B). As shown in
Fig. 3C and D, SIRT] silencing produced effects that were
similar to those of B7-H3 deletion in A549 cells, reducing the
numbers of migrating and invasive cells by >50% (P<0.0001)
and 60% (P=0.0002), respectively, compared with the mock
siControl. Consistent with these findings, SIRT1 silencing also
led to a significant decrease in the expression levels of vimentin
(P=0.0131) and N-cadherin (P<0.0001), whereas E-cadherin
was observed to be upregulated (P<0.0001) in comparison
with the scrambled control (Fig. 4). Therefore, these results
suggested that SIRT1 was involved in the B7-H3-induced
EMT process in A549 cells.

B7-H3 regulates SIRTI via the PISK/AKT pathway. The
PI3K/AKT, JAK2/STAT3 and Raf/MEK/ERK1/2 signaling
cascades have been reported to be involved in B7-H3-induced
signaling in different types of cancer cells (17-21). In
view of this, the underlying mechanisms governing how
B7-H3-induced signaling may regulate SIRT1 expression was
investigated in the present study. First, the putative functional
signaling pathway in A549 cells was assessed. Western blot
analysis revealed that the expression level of p-AKT, but not
of p-STAT?3 or p-ERK1/2, was significantly downregulated
in B7-H3 KO A549 cells compared with the mock control
(P=0.0005) (Fig. 5A and B). Secondly, to explore whether the
PI3K/AKT pathway was involved in B7-H3 mediated SIRT1
regulation, the specific PI3K inhibitor LY294002 was used to
observe its effects on SIRT1. Western blot analysis showed that
LY294002 resulted in significantly decreased expression levels
of SIRT1 (P<0.0001) and p-AKT (P=0.0002) in A549 cells
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Figure 1. CRISPR/Cas9-mediated B7-H3 KO reduces the proliferation, migration and invasion of A549 cells. (A) Representative western blot (upper) and
reverse transcription-quantitative PCR (lower) analysis for B7-H3 expression in B7-H3 KO and mock A549 cells. (B) The microscopic images of B7-H3 mock
(left) and KO (right) A549 cells (magnification, x200). (C) The proliferation of B7-H3 KO and mock A549 cells was determined by WST-8/Cell Counting Kit-8
at 0,24, 48 and 72 h after cell culturing. Cell proliferation at 0 h was normalized to 1.0. ““P<0.001, ”**P<0.0001. (D) Migration and (E) invasion of B7-H3 KO and
mock A549 cells were assessed by Transwell system as indicated. Data are representative of three independent experiments. ns, no significance; KO, knockout.

compared with those measured upon treatment with DMSO
(Fig. 5C-E). Taken together, these results suggested that B7-H3
regulates SIRT1 via the PI3K/AKT pathway in A549 cells.

Discussion

Data from the SEER Cancer Statistics Review (25) showed
that only ~16% of all NSCLC cases diagnosed between the
years 2009 and 2015 were of localized disease, whereas
22% were diagnosed with regional involvement and 57%
of the cases exhibited dissemination to distant metastasis.

By contrast, the 5-year relative survival rates of localized,
regional and distant NSCLC were 57.4, 30.8 and 5.2%,
respectively (25). Therefore, developing an understanding
of metastases is critical, since unmanageable migration and
invasiveness are responsible for ~90% of cases of death
attributable to NSCLC. In the present study, in vitro evidence
has been provided to support that B7-H3 may be closely
associated with the aggressive status of NSCLC, since B7-H3
ablation reduced the numbers of migrating and invading cells
by >50 and 70%, respectively. This result was consistent with
the findings of Yu e al (16), who had previously shown in
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Figure 2. B7-H3 KO regulates epithelial-mesenchymal transition-associated markers of A549 cells. E-cadherin, vimentin and N-cadherin in B7-H3 KO and
mock A549 cells were analyzed by western blotting. GAPDH was used as the loading control, data are representative of three independent experiments.
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Figure 3. SIRT1 is involved in B7-H3-mediated epithelial-mesenchymal transition activation in A549 cells. (A) Western blot analysis for SIRT1 expression
in B7-H3 KO and mock cells. (B) Western blotting (upper left) and the band intensity analysis (right), and reverse transcription-quantitative PCR (lower left)
analysis for SIRT1 expression in siSIRT1 and siControl A549 cells as indicated. (C) Migration and (D) invasion of siSIRT1 and siControl A549 cells were
assessed by Transwell system. Data are representative of three independent experiments. SIRT1, Sirtuin 1; KO, knockout; si, small interfering RNA.

in vitro experiments the pro-metastasis function of B7-H3
in A549 cells through the siRNA silencing method. The
significant effects of B7-H3 on metastases have likewise been
demonstrated in cervical cancer (26), bladder cancer (27) and
gastric adenocarcinoma cells (28). In vitro B7-H3 knockdown
via RNA interference in gastric adenocarcinoma cells led to
decreased rates of cell migration and Transwell invasion by
<50% (28). Collectively, these results highlighted an impor-
tant role for B7-H3 in promoting cancer cell metastasis, with
life-threatening consequences.

The invasiveness and metastatic activity acquired during
tumor progression have been shown to be due to EMT. After
activation of EMT, tumor cells either lose, or have a reduced
expression level of, epithelial-specific E-cadherin, whereas the
expression levels of N-cadherin and vimentin are increased as
the cells gain mesenchymal activities (6). The results from the
present study showed that B7-H3 deletion led to a substantial
suppression of vimentin and N-cadherin expression. By contrast,
B7-H3 KO significantly increased the expression of E-cadherin
compared with the mock control A549 cells. This result was
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Figure 5. B7-H3 regulates SIRT1 expression via the PI3K/AKT signaling pathway. (A and B) Western blot and band intensity analysis for the t- and p-AKT,
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consistent with observations from a previous study (16), further = mesenchymal activities. The promotion of tumor aggressiveness
demonstrating that B7-H3 deletion decreases the EMT process  and invasion resulting from B7-H3 targeting the EMT has also
by hindering the loss of adhesive junctions and the gain of  been reported in glioma (18), hepatocellular carcinoma (19),
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Figure 6. Schematic representation of B7-H3 effects in EMT of lung adenocarcinoma. B7-H3-induced signaling upregulates SIRT1 through the PI3K/AKT
pathway, thereby promoting EMT activation of lung adenocarcinoma cells. SIRT1, Sirtuin 1; EMT, epithelial-mesenchymal transition.

cervical cancer (29) and salivary gland adenoid cystic carci-
noma (30). As a result of the cells acquiring infiltrating and
metastasizing properties, high expression levels of B7-H3
have been shown to be closely associated with poor prognosis
of NSCLC (13). Therefore, as with programmed death-ligand
1 (31), B7-H3 is an attractive target for cancer immunotherapy
of NSCLC. However, the current strategies available are limited
due to the utilization of B7-H3 as an antibody-based tumor
antigen (32). Alternative strategies based on non-immunological
pro-tumorigenic functions of B7-H3, such as migration and inva-
sion, are in need of further development, since B7-H3-induced
signaling in cancer cells remains poorly understood. Thus, the
in vivo experimentation to evaluate migration and invasion
in animal models, e.g., through magnetic resonance imaging
tracking is the focus of future research (33).

In the present study, it was shown that B7-H3 ablation
downregulated SIRT1 expression in A549 cells. Furthermore,
SIRT1 silencing produced similar effects to those of B7-H3
deletion, reducing the numbers of migrating and invasive
A549 cells by >50 and 60%, respectively. SIRT1 silencing
also caused a substantial decrease in the expression levels of
vimentin and N-cadherin, whereas E-cadherin was observed
to be upregulated in comparison with the scrambled siControl.
Therefore, these results suggested that SIRT1 may be involved
in the B7-H3-induced EMT process. A recent study has high-
lighted that SIRT]1 is a key regulator of cancer metastasis by
promoting EMT, since the dysregulation of SIRT1 substan-
tially altered the in vitro migration ability of cancer cells, and
in vivo tumor metastasis (9). In NSCLC, experiments using
both SIRTI-targeted miR-138 and its ‘sponge’, the circular
RNA hsa_circ_0006571, mutually confirmed the potential
role of SIRT1 in promoting EMT (34,35). However, a study
by Li et al (36) demonstrated that SIRT1 could serve a role
as a tumor suppressor in NSCLC through attenuating osteo-
pontin-induced NF-kB p65 acetylation and the EMT. Given
that osteopontin is an extracellular matrix protein secreted
by both tumor cells and non-tumor stromal cells, it is likely
that the observable effects of SIRT1 on EMT are associated
with the tumor microenvironment. More recently, in studying

colorectal carcinoma, Meng et al (37) presented results that
demonstrated alterations in the SIRT1/NF-«B/B7-H3/TNF-a
signaling axis, suggesting that the protein level of B7-H3 is
downregulated via SIRTI1-mediated NF-kB deactivation.
However, whether a negative feedback cycle exists between
B7-H3 and SIRTI1 requires further investigation. More
recently, Yu et al (38) demonstrated that there was a fibroblast
growth factor 21-induced SIRT1/PI3K/AKT signaling pathway
in A549 cells that could promote cell growth and migration.
Thus, positive feedback may also occur to increase the output
by mutual promotion between PI3K/AKT and SIRTI.

The results of the present study demonstrated that the
PI3K/AKT signaling pathway, but not the JAK2/STAT3 and
Raf/MEK/ERK1/2 pathways, was functionally affected by
B7-H3 in A549 cells. Furthermore, treatment with the specific
PI3K inhibitor LY294002 resulted in significantly decreased
SIRT1 and p-AKT expression levels, which suggested
that B7-H3 regulates SIRT1 via the PI3K/AKT pathway.
The finding that B7-H3 promotes cell migration and inva-
sion (39), drug resistance (20,40) and aerobic glycolysis (21)
via the PI3K/AKT pathway has also been reported in ovarian
cancer (20), oral squamous carcinoma (21), bladder cancer (39)
and colorectal cancer cells (40). On the other hand, B7-H3
has been shown to promote growth and invasion of multiple
myeloma (17), glioma (18) and hepatocellular carcinoma (19)
by activating the JAK2/STAT3 signaling pathway, and
to promote the angiogenesis of colorectal cancer through
activating the NF-xB pathway (41). Therefore, it is likely
that B7-H3-induced signaling is transduced through diverse
signaling cascades for the purpose of fulfilling several different
functions. Tumoral B7-H3 has multiple effects in tumors, by
promoting cancer invasion, migration, angiogenesis, drug
sensitivity and the Warburg effect. The other possibility is that
the signaling cascades downstream of B7-H3 operate differ-
ently according to the different cancer types and subtypes.
It should be noted that our previous study demonstrated that
B7-H3-induced signaling is dissimilar, comparing among lung
adenocarcinoma cell lines with divergent epidermal growth
factor receptor mutation patterns (23).
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Taken together, the present results have confirmed that
B7-H3 contributes to the migration and invasion of NSCLC
cells by promoting the EMT process. The present study
has provided evidence that the class III histone deacetylase
SIRT1 may be involved in B7-H3-induced EMT, and also that
B7-H3 regulates SIRT1 via the PI3K/AKT signaling pathway
in NSCLC A549 cells (Fig. 6). These findings may prove to
be useful in terms of identifying novel strategies for thera-
peutic intervention in NSCLC metastasis. Further studies are
required, however, to provide in vivo evidence of the effective-
ness and therapeutic feasibility of targeting B7-H3-mediated
EMT in NSCLC.
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