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Abstract: Objectives: The increased rate of glucose uptake necessary to support the growth of tumor cells is medi-
ated by glucose transporters, and glucose transporter 1 (GLUT1) is overexpressed in several types of cancer in 
correlation with poor prognosis. And WNT2B overexpression is thought to be involved in tumor progression. Here, 
we investigated the effects of WNT2B in GLUT1 overexpressing cisplatin resistant head and neck squamous cell 
carcinoma (HNSCC) in vitro and in vivo. Materials and methods: We generated GLUT1 overexpressing cisplatin 
resistant CAL27 and SCC25 oral cancer cells. Lentiviral mediated knock-down of WNT2B was performed in CAL27 
and SCC25. QRT-PCR and Western blot analysis were used to detect the mRNA and protein expression of GLUT1, 
WNT2B, Cyclin D1 and β-catenin. Cell viability was assessed by MTT analysis. Colony formation assay was performed 
by staining with 0.5% crystal violet. The role of WNT2B in HNSCC was examined in vivo through the generation of 
a CAL27 (or cisplatin resistant CAL27 or cisplatin resistant CAL27 with WNT2B knock-down) nude mice xenograft 
model of HNSCC. Results: Knock-down of WNT2B in decreased cell viability and colony formation in cisplatin re-
sistant CAL27 and SCC25 in association with the downregulation of GLUT1, cyclin D1 and β-catenin. In a cisplatin 
resistant CAL27 mouse xenograft model, shRNA mediated silencing of WNT2B increased survival and decreased 
tumor growth in correlation with the downregulation of GLUT1, cyclin D1 and β-catenin. Conclusion: WNT2B plays a 
role in tumorigenesis and chemotherapy resistance in oral cancer and provide a potential therapeutic target for the 
treatment of patients with HNSCC.
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Introduction 

Glucose is an essential substrate for the 
metabolism of all mammalian cells. Glucose is 
a hydrophilic compound and as such, it cannot 
pass through the lipid bilayer by simple diffu-
sion, requiring specific carrier proteins to medi-
ate its transport into the cytosol [1]. Two class-
es of hexose transporters, the sodium-de- 
pendent glucose transporter family (SGLT) and 
the GLUT family of proteins transport sugars 
across the cellular membrane. GLUTs are trans-
membrane proteins of approximately 500 
amino acids and 14 members of the GLUT fam-
ily have been identified in mammals with GLUT1 
as the most widely expressed member of the 
family [2]. Glucose transporters are often over-
expressed in tumors, which are characterized 

by an increased glycolysis rate to meet the 
requirements of rapidly growing cells. GLUT1 
overexpression has been detected in several 
malignancies including breast cancer, thyroid 
cancer, head and neck cancer, and lung cancer  
and its overexpression has been correlated 
with poor prognosis in several cancers includ-
ing head and neck cancer [3, 4]. In a previous 
study, we showed that GLUT1 expression in oral 
cancer cells is correlated with cisplatin resis-
tance and plays an important role in cell sur-
vival in head and neck squamous cell carcino-
ma (HNSCC) via a mechanism involving the 
activation of the NFκB pathway [5]. We subse-
quently identified WNT2B as a downregulated 
gene in GLUT1 knock-down CAL27 oral cancer 
cells by microarray analysis.
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Wnt genes encode small secreted proteins that 
are present in all animal genomes and the Wnt 
signaling pathway controls a significant number 
of diverse biological phenomena [6]. Most 
mammalian genomes encode approximately 
20 Wnt proteins divided into 12 subfamilies [7]. 
Wnts form high-order receptor complexes rout-
ing downstream signaling, and three different 
pathways are activated upon Wnt-receptor acti-
vation, the canonical Wnt/β-catenin cascade, 
the noncanonical planar cell polarity pathway 
and the Wnt/Ca2+ pathway [7, 8]. Mutations in 
components of the Wnt pathway have been 
linked to cancer and other diseases. Human 
WNT2B was cloned and characterized in 1996 
and later shown to function in the canonical 
Wnt pathway by transducing signals through 
Frizzled and LRP5/LRP6 receptors to release 
β-catenin from the AXIN-APC degradation com-
plex, resulting in its stabilization and nuclear 
translocation for the transcriptional activation 
of target genes [9-11]. Cyclin D1, a key regula-
tor of the cell cycle that allows the progression 
from G1 to S phase, was first identified as a 
transcriptional target of β-catenin in colorectal 
cancer cell lines [12, 13]. WNT2B is expressed 
in many organs and in several types of human 
cancer such as basal cell carcinoma, gastric 
cancer, breast cancer, head and neck squa-
mous cell carcinoma, cervical cancer and leu-
kemia [14, 15]. WNT2B is upregulated in cer-
tain human cancers although its exact 
involvement in cancer and inflammation remain 
unclear. 

In the present study, we examined the role of 
WNT2B and its relation with GLUT1 expression 
in HNSCC in vitro and in vivo. We showed that 
WNT2B is upregulated in HNSCC cell lines in 
association with cisplatin resistance and silenc-
ing its expression decreased cell viability, colo-
ny formation, and downregulated the expres-
sions of GLUT1, cyclin D1 and β-catenin in vitro 
and increased survival and decreased tumor 
growth in vivo. These results shed light on the 
important role of the Wnt/β-catenin pathway in 
tumorigenesis and chemotherapy resistance in 
oral cancer and integrate Wnt and energy sig-
nals in the context of increased cell prolifera-
tion associated with cancer progression.

Materials and methods

Cell lines and culture

The HNSCC cell lines CAL27 and SCC25 were 
obtained from the American type culture collec-

tion. SCC25 cells were grown in Dulbecco’s 
minimal essential medium (DMEM)/Ham’s F-12 
medium supplemented with 20% fetal bovine 
serum (FBS, HyClone, Logan, UT, USA), hydro-
cortisone (40 ng/mL) and sodium pyruvate (1 
mM). CAL27 cells were grown in DMEM supple-
mented with 10% FBS.

Induction of cisplatin resistance 

CAL27 and SCC25 cells were cultured in DMEM 
containing 0.2 μM cisplatin (CDDP) and prolifer-
ating cells were repeatedly sub-cultured in 
DMEM containing increasing concentrations of 
CDDP over a 6-month period. CAL27 and 
SCC25 cells that grew in 20 μM CDDP were 
designated as CAL27-CDDP and SCC25-CDDP 
and maintained in DMEM containing 3 μM 
cisplatin.

Cell proliferation assay

Cell viability was assessed using the MTT 
(3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetra-
zolium bromide, Sigma) assay as described pre-
viously [16] with minor modifications. Briefly, 7 
× 103 cells/100 μL media were seeded in 
DMEM supplemented with 10% or 20% FBS in 
96-well plates and grown for the indicated 
times. MTT was added to a final concentration 
of 0.5 mg/mL and incubated for 4 h in a moist 
chamber at 37°C. The medium was then 
removed and 0.2 mL DMSO was added. The 
absorbance (A) of the formazan product was 
measured at 570 nm with a microtiter plate 
reader (Bio-Rad Labs, Sunnyvale, CA). IC50 (the 
concentration required for 50% inhibition of cell 
proliferation) values were calculated by interpo-
lation from a sigmoidal dose response curve fit 
of the log transformed survival data, derived 
using GraphPad Prism version 4.0 for Mac OS X 
(GraphPad Software Inc., San Diego, USA).

Lentivirus transfection

Cells were transfected with the lentivirus vector 
pLKO.1 (Sigma) encoding shRNA targeting 
WNT2B or control shRNA. The shRNA sequenc-
es were as follows: control shRNA, 5’-ACCT- 
CGTGTAAGACAGTACAC-3’, WNT2B-shRNA1: 5’- 
GCACGAGTGATCTGTGACAAT-3’, WNT2B-shRN- 
A2: 5’-CAACTCTCCAGATTACTGT-3’, WNT2B-sh- 
RNA3: 5’-CGGTGCAAGGAATGCAGAAAT-3’.

High titer lentiviruses were generated by trans-
fection of 293T cells with lentivirus-shRNA, and 
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CAL27 and SCC25 cell lines were incubated 
with infectious lentivirus medium.

Quantitative real-time PCR

Total RNA was prepared from cells using the 
TRIzol reagent (Invitrogen) or the RNeasy mini 
kit (Qiagen, Valencia, CA), preserved in RNAlater 
reagent (Qiagen), and 2 μg of each sample was 
reverse transcribed using the RetroScript kit 
(Ambion, Austin, TX) according to the manufac-
turer’s instructions. β-actin was used to nor-
malize the quantity of cDNA used in the PCR 
reaction. QRT-PCR was performed using the 
SYBR Green Rox Master Mix (Qiagen) on an ABI 
7300 instrument (Applied Biosystems, Foster 
City, CA). Primer sequences used in qRT-PCR 
were as follows: GLUT1 forward: 5’-TTGGCTC- 
CGGTATCGTCAAC-3’, reverse: 5’-GCCAGGACCC- 
ACTTCAAAGA-3’; WNT2B forward: 5’-CCTGTA- 
GCCAGGGTGAACTG-3’, reverse: 5’-CGGGCATCC- 
TTAAGCCTCTT-3’; β-actin forward: 5’-GTCACCAA- 
CTGGGACGACAT-3’, reverse: 5’-GCCAGAGGCG- 
TACAGGGATA-3’. The comparative CT method 
was used to quantitate relative gene expres-
sion [17].

Western blotting

Cell or tumor lysates were separated by SDS-
PAGE followed by transfer to polyvinylidene 
difluoride membranes (Millipore, MA, USA). 
Membranes were blocked with 5% milk in TBS-T 
(TBS containing Tween 20) for 30 min to 1 h 
and incubated in primary antibodies overnight 
at 4°C followed by incubation in goat anti-rabbit 
IgG H&L (HRP) at 1/2000 dilution for 1 to 2 h. 
The primary antibodies (all from Abcam) and 
dilutions used were as follows: GLUT1 (1/1000), 
WNT2B (1/2000), cyclin D1 (1/100), β-catenin 
(1/5000), with β-actin (1/2000) and GAPDH 
(1/2500) as the loading controls. Proteins were 
visualized by autoradiography and films were 
scanned and quantified using a gel image anal-
ysis system (Bio-Rad, Hercules, USA). 

Colony-formation assay

Cells were plated in 6-well plates at a density of 
1 × 103 cells per well. The medium was changed 
every three days. After 1 week, cells were fixed, 
stained with 0.5% crystal violet, photographed 
and counted. All experiments were performed 
in triplicate and were representative of 3 inde-
pendent experiments.

HNSCC xenograft tumors

All animal experiments were approved by the 
Animal Research Committee at Shanghai Tongji 
University and were carried out in accordance 
with established International Guiding Prin- 
ciples for Animal Research. Five-week old 
female athymic nude mice were injected with 
CAL27, CAL27-CDDP and CAL27-CDDP cells 
transfected with lentivirus carrying WNT2B-
shRNA1 (4 × 106 cells/mouse) in the right flank 
to form xenograft tumors. Twenty mice were 
used for each treatment group. Two to four ani-
mals were housed in each sterile cage and 
given free access to sterile water and food. 
Tumor dimensions were measured with digital 
calipers every three days and tumor volume 
was calculated according to the following for-
mula: TV (mm3) = (length × width)2 × 0.5. Tumor 
xenografts were harvested at 28 days after cell 
transplantion and lysates were prepared for 
western blot analysis.

Statistical analysis

All data were expressed as means ± SD from 
triplicate experiments performed in a parallel 
manner unless otherwise indicated. For statis-
tical analysis of the data, group means were 
compared by one-way ANOVA, and Bonferroni’s 
test was used to identify differences between 
groups. Statistical differences were considered 
significant at the P < 0.05 or P < 0.01 level. All 
the figures shown in this article were obtained 
from at least three independent experiments.

Results

Upregulation of GLUT1 and WNT2B is associ-
ated with cisplatin resistance

The HNSCC cell lines CAL27 and SCC25 were 
cultured in increasing concentrations of cispla-
tin to generate the cisplatin resistant cell lines 
CAL27-CDDP and SCC25-CDDP. Cell viability 
was determined using the MTT assay in CAL27-
CDDP and SCC25-CDDP exposed to increasing 
concentrations of CDDP for 72 h. The results 
showed that CAL27-CDDP and SCC25-CDDP 
cells were more resistant to cisplatin than the 
parental cell lines, with IC50 values of 22.06 μM 
and 19.68 μM, respectively, which was 6.8 and 
4.5 fold higher than the IC50 values for CAL27 
and SCC25 (3.25 μM and 4.39 μM, respective-
ly) (Figure 1A and 1B). 
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QRT-PCR detection of GLUT1 and WNT2B mRNA 
expression and normalization to β-actin showed 
that GLUT1 levels were 1.53 and 1.37 fold high-
er and WNT2B levels were 1.65 and 1.58 fold 
higher in CAL27-CDDP and SCC25-CDDP cells 
than in the parental cell lines, respectively (P < 
0.05) (Figure 1C and 1D). Western blot analysis 
and quantification of band density relative to 
the expression of GAPDH showed significantly 
higher GLUT1 and WNT2B protein levels in 
CAL27-CDDP and SCC25-CDDP cells than in 

the parental cell lines (GLUT1: 1.34 vs. 0.95 
and 1.26 vs. 0.82, respectively; WNT2B: 0.98 
vs. 0.84 and 0.93 vs. 0.79, respectively) (Figure 
1D-F). 

Silencing of WNT2B decreases cell viability 
and colony formation in cisplatin resistant oral 
cancer cells

To examine the correlation between GLUT1 and 
its target gene WNT2B and their effect on the 

Figure 1. GLUT1 and WNT2B expression in cisplatin resistant HNSCC cells. (A and B) Cell viability was assessed 
using the MTT assay in CAL27 and SCC25 cells and their cisplatin resistant counterparts (CAL27-CDDP and SCC25-
CDDP) after culture for 72 h with different concentrations of cisplatin (CDDP). (C) GLUT1 and (D) WNT2B mRNA 
levels detected by qRT-PCR and normalized to the levels of β-actin are expressed as fold-change relative to the pa-
rental cell lines. *P < 0.05. (E) GLUT1 and WNT2B protein expression detected by western blotting with GAPDH as 
the loading control. (F) Quantification of GLUT1 and WNT2B protein levels normalized to GAPDH, *P < 0.05.
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survival of HNSCC cells, the WNT2B gene was 
knocked-down by infection of CAL27-CDDP and 
SCC25-CDDP with lentiviral vectors carrying 
shRNA targeting WNT2B (WNT2B-shRNA1-3) or 
control shRNA for 48 h. WNT2B mRNA levels 
were measured by qRT-PCR and normalized to 
the level of β-actin, which showed a significant 
downregulation of WNT2B expression by all 
three vectors in both cell lines (P < 0.01) (Figure 
2A). Assessment of WNT2B protein levels by 

Silencing of WNT2B downregulates cyclin D1 
and β-catenin in cisplatin resistant oral cancer 
cells 

To examine the effect of WNT2B knock-down 
on the downstream effectors and transcription-
al targets of the Wnt pathway, the levels of 
expression of β-catenin and cyclin D1 were 
determined in CAL27-CDDP and SCC25-CDDP 
cells transfected with WNT2B-shRNA1 in com-

Figure 2. Effectiveness of shRNA mediated silencing of WNT2B. CDDP resis-
tant cells (CAL27-CDDP and SCC25-CDDP) were infected with lentivirus ex-
pressing three WNT2B-shRNAs or control shRNA for 48 h. A. WNT2B mRNA 
expression was detected by qRT-PCR, normalized to β-actin expression and 
depicted as fold-change relative to the control shRNA group, **P < 0.01. 
B. WNT2B protein expression detected by western blotting with GAPDH as 
the loading control. C. Quantification of WNT2B protein level normalized to 
GAPDH, **P < 0.01.

western blotting showed a 
marked downregulation in 
CAL27-CDDP and SCC25-
CDDP cells transfected with 
the three WNT2B-shRNA con-
structs compared to control 
shRNA infected cells (Figure 
2B). Figure 2C shows the 
quantification of bands in 
Figure 2B, indicating a signifi-
cant downregulation of WN- 
T2B protein expression (P < 
0.01). To further determine 
the role of WNT2B in mediat-
ing the effect of GLUT1 in 
squamous cell carcinoma, the 
effect of WNT2B silencing on 
the viability of CAL27-CDDP 
and SCC25-CDDP cells was 
assessed at different time 
points using the MTT assay. 
The results showed that the 
viability of CAL27-CDDP and 
SCC25-CDDP cells transfect-
ed with WNT2B-shRNA1 de- 
creased to approximately 50% 
and 66%, respectively, of the 
untreated or control shRNA 
transfected cells at 96 h (P < 
0.01 and P < 0.05, respective-
ly) (Figure 3A and 3B). The 
results of colony formation 
assays confirmed the effect of 
WNT2B silencing in CAL27-
CDDP and SCC25-CDDP cells, 
with an approximately 2.1 and 
2.4 fold lower number of colo-
nies in WNT2B-shRNA1 trans-
fected cells than in their 
untreated or control shRNA 
transfected counterparts (P < 
0.01) (Figure 3C and 3D).
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parison to untreated or control shRNA trans-
fected cells by western blotting and normalized 

to the levels of β-actin. ShRNA-mediated silenc-
ing of WNT2B significantly decreased the pro-

Figure 3. Silencing of WNT2B decreases cell viability and colony formation in cisplatin resistant oral cancer cells. A 
and B. Cell viability in untreated, WNT2B-shRNA or control shRNA transfected CDDP-resistant cells was determined 
by the MTT assay, *P < 0.05, **P < 0.01 vs. untreated cells. C. Representative images of clone formation assays. 
D. Stained colonies larger than 1 mm in diameter were counted, **P < 0.01 vs. untreated cells.

Figure 4. Silencing of WNT2B downregulates cyclin D1 and β-catenin in cisplatin resistant oral cancer cells. (A) 
GLUT1, cyclin D1 and β-catenin levels in untreated, WNT2B-shRNA or control shRNA transfected CDDP-resistant 
cells as determined by western blotting with β-actin as the loading control. Quantification of GLUT1 (B), Cyclin D1 (C) 
and β-catenin (D) protein levels normalized to β-actin, *P < 0.05, **P < 0.01 vs untreated cells.
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tein levels of GLUT1, cyclin D1 and β-catenin in 
both cisplatin resistant cell lines. GLUT1 levels 
were decreased by 1.4 and 1.2 fold (P < 0.05, 
Figure 4B), cyclin D1 by 2.3 and 2.2 fold (P < 
0.05, Figure 4C) and β-catenin by 8.6 and 5.8 
fold (P < 0.01, Figure 4D) in CAL27-CDDP and 
SCC25-CDDP cells transfected with WNT2B-
shRNA1, respectively, compared to control 
shRNA transfected cells.

Silencing of WNT2B increases survival and 
decreases tumor volume in a xenograft mouse 
model 

To investigate the role of GLUT1 and WNT2B in 
vivo, a xenograft tumor model was generated 
by injecting mice with CAL27, CAL27-CDDP and 
CAL27-CDDP-WNT2B-shRNA cells. The survival 
rate of mice carrying WNT2B-shRNA tumors 
was significantly higher than that of mice carry-
ing CAL27 or CAL27-CDDP tumors (70% vs. 
50% vs. 30%, respectively, on day 28) (Figure 
5A). Tumor dimensions were measured every 
three days and tumor volume was calculated, 
which showed that tumor growth was signifi-
cantly inhibited in mice carrying tumors gener-
ated with CAL27-CDDP cells transfected with 
WNT2B-shRNA compared to those bearing 

CAL27 or CAL27-CDDP tumors (average tumor 
volume in mm3 at 28 days: 332.92 ± 46.73 vs. 
530.67 ± 54.80 vs. 912.56 ± 40.78, respec-
tively) (Figure 5B). Images of representative 
tumors excised from xenograft mice treated as 
indicated are shown in Figure 5C. The expres-
sion levels of WNT2B and GLUT1 were exam-
ined in protein lysates from xenograft tumors 
by western blotting, which confirmed that 
GLUT1 and WNT2B were upregulated in tumors 
from untreated CAL27-CDDP cells compared to 
those bearing CAL27 cells and the significant 
downregulation of WNT2B and GLUT1 in xeno-
graft tumors generated from CAL27-CDDP-
WNT2B-shRNA cells compared to those bear-
ing CAL27 or CAL27-CDDP cells (Figure 5D). 
Figure 5E shows the results of densitometric 
quantification of WNT2B and GLUT1 protein lev-
els normalized to GAPDH (CAL27-CDDP-
WNT2B-shRNA P < 0.05 vs. CAL27 group, P < 
0.05 vs. untreated CAL27-CDDP group).

Discussion

Cancer cells require increased nutrient uptake 
to support an enhanced rate of proliferation 
and the uptake of glucose in malignant cells is 
mediated by glucose transporters. GLUT1 

Figure 5. Silencing of WNT2B increases survival and decreases tumor volume in a xenograft mouse model. A. Sur-
vival analysis in xenograft mice for 28 days. *P < 0.05, **P < 0.01. B. Tumor volume was determined every three 
days after day 7. *P < 0.05, **P < 0.01. C. At 28 days post implantation, tumor xenografts were harvested. Repre-
sentative images of tumors are shown. D. WNT2B and GLUT1 protein expression in tumor tissues was detected by 
western blotting with GAPDH as the loading control. E. Quantification of WNT2B and GLUT1 protein levels normal-
ized to GAPDH, *P < 0.05 vs. CAL27 mice, &P < 0.05 vs. untreated CAL27-CDDP mice.
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expression is upregulated in several cancers 
including head and neck cancer and its expres-
sion is associated with the resistance of HNSCC 
cells to cisplatin [3, 4]. We previously showed 
that silencing of GLUT1 expression inhibited 
HNSCC cell proliferation and tumorigenesis in 
vitro and in vivo whereas overexpression of 
GLUT1 had the opposite effect [5]. In the pres-
ent study, we investigated the association 
between the WNT2B protein and GLUT1 and 
examined the role of a potential signaling axis 
composed of GLUT1, WNT2B and β-catenin in 
the resistance of HNSCC cells to cisplatin.

In the present study, we showed that the 
expression of GLUT1 and WNT2B was upregu-
lated in two cisplatin resistant oral cancer cell 
lines and that silencing of WNT2B decreased 
proliferation and colony forming ability, sug-
gesting the involvement of the Wnt pathway in 
chemotherapy resistance in HNSCC. WNT2B 
has been involved in tumor progression and 
metastasis in different cancers and has been 
suggested to control the metastatic ability and 
drug resistance of tumor cells [18-20]. In an 
early study, blocking WNT-2 protein expression 
by monoclonal antibody or siRNA downregulat-
ed β-catenin and induced apoptosis in non-
small cell lung cancer through the inactivation 
of survivin [21]. Silencing of WNT2B inhibits cell 
viability and colony formation, induces apopto-
sis, reduces invasiveness and suppresses cis-
platin resistance in ovarian cancer cells [18]. In 
malignant pleural mesothelioma, intratumoral 
WNT2B expression is correlated with the levels 
of the Wnt/β-catenin target genes c-Myc and 
survivin, leading to the acceleration of tumor 
proliferation [19]. The therapeutic efficacy of 
WNT2B silencing was suggested in a recent 
study in which an adenoviral vector expressing 
a shRNA targeting WNT2B had antitumor 
effects in a WNT2B overexpressing lung carci-
noma xenograft tumor model [22]. These 
results underscore the importance of WNT2B 
in cancer and support our results linking GLUT1 
and WNT2B to tumorigenesis and chemothera-
py resistance in HNSCC.

We showed that knock-down of WNT2B down-
regulated the expressions of GLUT1, cyclin D1 
and β-catenin in cisplatin resistant cell lines 
and xenograft tumors in association with 
increased survival and decreased tumor 
growth. The involvement of the Wnt/β-catenin 
pathway in the resistance of cancer cells to 

chemotherapy has been reported previously. In 
lung adenocarcinoma, cisplatin resistance was 
shown to be associated with abnormal expres-
sion of Wnt/β-catenin signaling proteins [23]. 
Activation of Wnt/β-catenin signaling and 
upregulation of survivin associated with inhibi-
tion of glycogen synthase kinase-3β (GSK-3β), 
which targets β-catenin for ubiquitination and 
proteasomal degradation in the absence of 
Wnt, was identified as the underlying mecha-
nism of cisplatin resistance in non-small cell 
lung cancer. Interestingly, GSK-3 regulates glu-
cose transport and metabolism and was shown 
to negatively regulate GLUT1 expression [24]. 
Our results suggest that the involvement of 
WNT2B in the resistance of oral cancer cells to 
cisplatin may be mediated by another Wnt/β-
catenin target gene, cyclin D1. Further investi-
gation is necessary to determine the effect of 
WNT2B silencing on cell cycle progression and 
the expression of other Wnt/β-catenin target 
genes in relation to cisplatin resistance in oral 
cancer.

In conclusion, we showed that GLUT1 overex-
pression is associated with the upregulation of 
WNT2B and lentiviral mediated knock-down of 
WNT2B decreased cell viability and colony for-
mation in cisplatin resistant HNSCC cells. 
Silencing of WNT2B downregulated GLUT1, 
cyclin D1 and β-catenin and was correlated 
with decreased tumor growth and increased 
survival in a xenograft tumor model. These 
results indicate that a regulatory network 
involving GLUT1 and the Wnt/β-catenin path-
way may underlie the resistance of oral cancer 
cells to chemotherapy and suggest a novel 
therapeutic target for the treatment of HNSCC. 
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