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Abstract: Radiotherapy is the primary treatment for human nasopharyngeal carcinoma (NPC), yet radioresistance 
remains a major obstacle to successful treatment in many cases. N-acetylglucosaminyltransferase V (GnT-V), which 
synthesizes β1, 6-GlcNAc branched N-glycans, is closely related to the radiosensitivity of NPC cells. However, a bet-
ter understanding of the functional role of GnT-V in NPC radioresistance and the related mechanisms is urgently 
needed. In the present study, a radioresistant NPC cell line, CNE-2R, was established by repeated γ-irradiation. We 
found that GnT-V levels, as well as β1, 6-GlcNAc branched N-glycans were significantly increased in the CNE-2R cells 
as compared with that in the parental cells. Meanwhile, knockdown of GnT-V in the CNE-2R cells enhanced cell 
radiosensitivity and inhibited the formation of β1, 6-branched N-glycans. In addition, the regulated expression of 
GnT-V in the CNE-2R cells converted the heterogeneous N-glycosylated forms of CD147. Furthermore, swainsonine, 
an inhibitor of N-glycan biosynthesis, was also able to reverse the radioresistance of the CNE-2R cells. Taken to-
gether, the present study revealed a novel mechanism of GnT-V as a regulator of radioresistance in NPC cells, which 
may be useful for fully understanding the biological role of N-glycans in NPC radioresistance.
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Introduction

Human nasopharyngeal carcinoma (NPC) is 
one of the most common cancers in certain 
areas of South- China, Southeast-Asia and 
North Africa [1]. Unlike other malignancies of 
the head and neck region, in which surgery 
remains the primary mode of treatment, 
patients with NPC are treated primarily with 
radiotherapy [2]. Radiotherapy can lead to per-
manent local disease control and improve sur-
vival for patients with NPC. Although NPC is a 
relatively radiosensitive disease, the therapeu-
tic effect of radiotherapy is not satisfactory due 
to radioresistance [3]. In the last several years, 
significant progress has been made in the 
enhancement of radiosensitivity of NPC cells. 
However, more effort is needed to resolve the 
radioresistance of NPC.

Glycosylation is one of the most abundant and 
important post-translational modification of 

proteins [4]. There are two distinct forms of pro-
tein glycosylation, N-linked and O-linked. The 
N-linked glycosylation, typified by the attach-
ment of the glycan to an asparagine side chain 
of the protein is by far the most common. 
Variations in N-linked protein glycosylation 
cause several effects such as, a reduced syn-
thesis of tri- and tetraantennary glycans, accu-
mulation of biantennary glycans, shortening of 
polylactosamine chains, and inhibition of 
sialylation reactions [5]. Abnormal N-linked gly-
cosylation, resulting in expression of altered 
N-glycans, is well associated with malignant 
transformation of the cell. Cancer cells fre-
quently contain N-glycans at different levels or 
with fundamentally different structures than 
those observed in normal cells [6]. Yet, the rela-
tionship between radioresistance and N-glycans 
has been investigated in very few studies. 

An aberrant N-glycosylation induced by 
N-acetylglucosaminyltransferase (GnT-V) is a 
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representative example of such a modification 
that is implicated in radioresistance. GnT-V cat-
alyzes the formation of β1, 6-GlcNAc branched 
N-glycans on the cell surface. Upregulation of 
GnT-V leading to increased β1, 6-GlcNAc 
branching of N-linked glycans is a major hall-
mark of cancer progression [7]. In addition, 
N-glycans bearing a β-1-6-linked GlcNAc branch 
and GnT-V expression are also closely linked 
with tumor drug resistance [8]. Furthermore, it 
has been reported that down-regulation of 
GnT-V could enhance NPC cell radiosensitivity 
in vitro and in vivo [9]. To the best of our knowl-
edge, the precise role of GnT-V and β1, 6-GlcNAc 
branched N-glycans in NPC radioresistance 
has not been fully unveiled.

In the present study, a radioresistant NPC cell 
line, CNE-2R, was established by repeated γ-ray 
irradiation of its parent cell line (CNE-2). Then 
the role of GnT-V in alteration of NPC radioresis-
tance and the possible pathways involved were 
investigated by RNA interference-based app- 
roaches.

Materials and methods 

Cell culture 

The human NPC cell line CNE2 was purchased 
from the Cell Bank of the Shanghai Institute of 
Life Sciences (the Chinese Academy of Science, 
Shanghai, China). The CNE2 cells were cultured 
in RPMI-1640 medium supplemented with 10% 
fetal bovine serum (FBS) (both from Gibco-BRL, 
Carlsbad, CA, USA) in a humidified atmosphere 
with 5% CO2 at 37°C. 

Establishment of a radioresistant cell line

Fractionated irradiation was applied to estab-
lish a radioresistant NPC cell line from its 
parental cell line. Briefly, exponentially growing 
CNE2 cells were exposed to γ irradiation gener-
ated by a 60Co source (60Co therapeutic 
machine, GWXJ80 type, China) at a dose of 2 
Gy (dose rate 54.3 cGy/min, 35 cm × 35 cm 
irradiation field, SSD 580 cm). When the irradi-
ated cells reached an exponential growth 
phase, the next 2 Gy was delivered. The cells 
were irradiated repeatedly in the same way to a 
total dose of 60 Gy in 30 fractions. After the 
final irradiation, the radioresistant cell line was 
isolated and named as CNE2R.

Colony formation assay

Cells in exponential growth phase were plated 
into a 6-well plate at 3,000 cells/well and then 
incubated for 24 h to allow settling. The cells 
were irradiated at different doses ranging from 
0 to 10 Gy. These cells were incubated at 37°C 
for 14 days. When most cell clones had reached 
> 50 cells, they were stained with 0.1% crystal 
violet, and the surviving fraction (SF) was deter-
mined. Radiobiological parameters, including 
the average lethal dose(D0), quasi-threshold 
dose (Dq) and the extrapolation number (N) 
were calculated as previously described [10].

Cell apoptosis analysis 

Cells in the exponential phase of growth were 
irradiated at a dose of 4 Gy. After 24 h of irra-
diation, the cells were harvested and washed 
twice with PBS, followed by fixation in 70% cold 
ethanol at 4°C overnight. Then the cells were 
double stained with Annexin V-FITC and PI (both 
from Sigma, St.Louis, MO, USA) for 30 min at 
room temperature in dark. Apoptotic cells were 
detected using flow cytometry within 1 h 
(Becton-Dickinson, Mountain View, CA, USA). 

qRT-PCR

Total RNA was extracted using TRIzol reagent 
(Invitrogen, Carlsbad, CA, USA) according to the 
manufacturer’s protocol. The cDNA was synthe-
sized from 2 μg of total RNA using Revert AidTM 
first strand cDNA Synthesis kit (Fermentas, 
Hanover, MD, USA). Amplification reactions 
were conducted using the SYBR Green/ROX 
qPCR Master Mix (Fermentas) with an ABI 
PRISM 7300 system. DNA primer sequences 
were designed as follows: GAPDH: 5’-TGG- 
AAGGACTCATGACCA CA-3’ (forward) and 5’- 
TTCAGCTCAGGGATGACCTT-3’ (reverse). GnT-V: 
5’-CTTCACTCCGTG GAAGTTGTC-3’ (forward) 
and 5’-TGGATGGTAAAGTGCAGAAGC-3’ (rever- 
se). PCR reactions were carried out with 30 
cycles of denaturation at 95°C for 40 sec, 
annealing at 56°C to 60°C for 40 sec, and 
extension at 72°C for 1 min. The data were col-
lected and analyzed using the comparative Ct 
(threshold cycle) method using GADPH as an 
internal control.

Western blotting

Cells were harvested with trypsinization and 
washed with PBS buffer. Proteins were extract-



Reversal effect of GnT-V on radioresistance of NPC

9903 Int J Clin Exp Pathol 2015;8(9):9901-9911

ed by incubation with lysis buffer [50 mM Tris-
HCl (pH 7.5), 1% NP-40, 2 mM EDTA, 10 mM 
NaCl, 10 μg/ml aprotinin, 10 μg/ml leupeptin, 
1 mM DTT, 0.1% SDS, 1 mM PMSF]. Then 20 μg 
proteins were separated by 10% SDS-PAGE and 
transferred to PVDF membranes. The proteins 
were analyzed using specific antibodies as indi-
cated. Horseradish peroxidase (HRP)-conju- 
gated secondary antibodies and an enhanced 
chemiluminescence kit (Thermo Fisher Sci- 

incubated at room temperature for 30 min. The 
fluorescence intensity of the stained cells was 
measured by flow cytomety and analyzed with 
CellQuest software (Becton-Dickinson). 

RNA interference 

Human GnT-V shRNA plasmid and control plas-
mid were purchased from Santa Cruz 
Biotechnology. Transfection was carried out 

Figure 1. Establishment of a radioresistant cell line. A. Cells were exposed to 
various doses of irradiation and the surviving fractions were analyzed by colony 
formation assay. B. Cells were subjected to 4 Gy irradiation and the apoptotic 
rate was detected using flow cytometry. Results were recorded as mean ± SD 
of three independent experiments (*P < 0.05, **P < 0.01, compared with the 
CNE2 cells).

entific, Rockford, IL, USA) 
were used for detection. 
Anti-GADPH mAb, anti-GnT-
V mAb and anti-CD147 
mAb as well as the second 
antibodies were purchased 
from Santa Cruz Biote- 
chnology (Santa Cruz, CA, 
USA). 

Lectin blotting 

Cells were harvested and 
lysed for total protein 
extraction. Equal amounts 
of protein were separated 
by 10% SDS-PAGE and 
transferred onto PVDF me- 
mbranes. After blocking 
with Carbo-Free Blocking 
Solution (Vector labs, Bur- 
lingame, CA, USA), the 
membrane was incubated 
with 2 μg/ml biotinylated 
L-PHA (Vector labs) for 30 
min. Then the membrane 
was probed with HRP-
conjugated streptavidin (V- 
ector labs) for 1 h at room 
temperature. Immunorea- 
ctive bands were visualized 
by using ECL reagents as 
described previously [11].

Analysis of lectin labeling 
by flow cytometry 

Cells were trypsinized and 
analyzed during exponen-
tial growth. Cell pellets 
were suspended in PBS 
with Triton X-100 (Sigma) 
for 5 min. Then FITC-
labeled L-PHA (Vector labs) 
was added to a final con-
centration of 2 μg/ml and 
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using Lipofectamine 2000 (Invitrogen), accord-
ing to the manufacturer’s protocol. Stable 
clones were selected in the presence of G418 
(Invitrogen). Positive clones were obtained and 
screened by qRT-PCR and western blotting. The 
control plasmid was also transfected into cells, 
which was used as the control.

Treatment with swainsonine 

Swainsonine (Sigma) were diluted in culture 
medium supplemented with 10% heat-inacti-
vated fetal bovine serum. Cells in the exponen-
tial phase of growth were pretreated with 
swainsonine at concentrations of 1 or 2 μg/ml 
for 24 h [12]. Then the cells were harvested 
and prepared for subsequent analysis.

Statistical analysis

All experiments were independently repeated 
three times. Data are presented as the mean ± 
standard deviation (SD). Statistical analyses 
were performed using SPSS16.0 software 

(SPSS, Inc., Chicago, IL, USA). Differences of P 
< 0.05 were considered.

Results

Biological characteristics of the CNE2R cells 

To explore the mechanism responsible for 
radioresistance in NPC, a radioresistant cell 
line, CNE2R, was established by repeated γ 
irradiation. Then the surviving fractions of 
CNE2 and CNE2R cells that survived irradiation 
were analyzed with the colony formation assay. 
Compared to CNE2, CNE2R showed no change 
of colony formation ability when radiation was 
absent, but achieved enhanced colony forma-
tion and higher survival fractions when exposed 
to radiation (Figure 1A). In addition, CNE2R 
cells had higher D0, Dq and N values compared 
with the CNE2 cells. For the CNE2R cells, the 
radiosensitivity parameters were as follows: 
D0=2.05±0.01 Gy, Dq=1.98±0.04 Gy and 
N=4.37±0.08. For the CNE2 cells, D0= 
1.69±0.03 Gy, Dq=1.42±0.07 Gy, and N= 

Figure 2. Analysis of GnT-V and β1, 6-branched N-glycans expression in the CNE2R cells. The GnT-V mRNA and pro-
tein expression was determined by (A) qRT-PCR and (B) western blotting, respectively. The intensity of L-PHA staining 
was detected by (C) lectin blotting and (D) flow cytometry. Results are recorded as mean ± SD of three independent 
experiments (*P < 0.05, compared with the CNE2 cells).
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2.85±0.05. The effect of radiation on cell apop-
tosis was also examined by subjecting CNE2 
and CNE2R cells to 4 Gy irradiation. As shown 
in Figure 1B, the apoptotic rate of the CNE2R 
cells was lower than that of the CNE2 after radi-
ation. Thus, the CNE2R cells were more radio-
resistant than the parental CNE2 cells.

Increased expression of GnT-V and β1, 
6-branched N-glycans in the CNE2R cells

To investigate the potential role of GnT-V in 
radioresistance, qRT-PCR was carried out to 
examine the mRNA expression, and western 
blotting was performed to examine the protein 
expression. As shown in Figure 2A and 2B, 
GnT-V expression levels were up-regulated in 
the CNE2R cells compared with the corre-
sponding parental cells. β1, 6-GlcNAc branch-
ing of N-linked glycans can be specifically iden-
tified by L-PHA [11]. The altered expression of 

β1, 6-branched N-glycans was determined by 
flow cytometry and lectin blotting. As shown in 
Figure 2C and 2D, the intensity of L-PHA stain-
ing in the CNE2R cells was significantly 
increased. These results revealed that the 
overexpression of GnT-V, as well as the forma-
tion of β1, 6-GlcNAc branched N-gly- 
cans, may contribute to the radioresistant phe-
notype of NPC. 

Reversal of radioresistance by GnT-V knock-
down in the CNE2R cells

To investigate whether GnT-V has a direct func-
tion in modulating the radioresistance in the 
CNE2R cells, GnT-V expression was knocked 
down by RNA interference. As shown in Figure 
3A and 3B, the expression of GnT-V at the 
mRNA and protein levels were significantly 
inhibited (P < 0.05) in the CNE2R cells trans-
fected with GnT-V shRNA plasmid, whereas no 
significant inhibitory effect was observed in the 
untreated cells and cells treated with the con-
trol plasmid (P > 0.05). 

Next, cell radiosensitivity was monitored by 
colony formation assay (Figure 4A). The surviv-
al fractions in the GnT-V knockdown cells were 
markedly decreased compared with that of the 
untreated cells, and the cells treated with the 
control plasmid (P < 0.05). Then flow cytometry 
assay was performed to evaluate potential 
effects of GnT-V knockdown on cell apoptosis 
after 4 Gy radiation. As shown in Figure 4B, no 
significant difference in the proportion of apop-
totic cell was observed between the untreated 
cells and the cells treated the control plasmid 
(P > 0.05). However, notable apoptosis was 
found in the CNE2R cells, when GnT-V was 
knocked down, suggesting that inhibition of 
GnT-V reverses the radioresistance of NPC 
cells.

Knockdown of GnT-V inhibits the formation of 
β1, 6-branched N-Glycans in the CNE2R cells 

To explore whether GnT-V knockdown could 
modify the formation of β1, 6-branched 
N-Glycans, each cell group was bound to L-PHA. 
As shown in Figure 5A, knockdown of GnT-V by 
RNA interference showed a marked suppres-
sion of β1, 6-GlcNAc branched N-glycans. In 
addition, GnT-V knockdown resulted in a 
decrease of fluorescence intensity compared 

Figure 3. Expression of GnT-V in the different groups. 
CNE2R cells were stably transfected with the GnT-V 
shRNA plasmid or the control plasmid. The GnT-V 
mRNA and protein expression was determined by (A) 
qRT-PCR and (B) western blotting, respectively. Re-
sults are recorded as mean ± SD of three indepen-
dent experiments (*P < 0.05, #P > 0.05, compared 
with the untreated CNE2R cells).
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with the untreated cells and the cells treated 
with the control plasmid (P < 0.05) (Figure 5B). 
Taken together, these results confirmed that 
the effects of GnT-V on radioresistance of NPC 
cells may occur primarily by affecting the bio-
synthesis of β1, 6-GlcNAc branched N-glycans.

Figure 7C, the apoptotic rate was significantly 
increased after radiation when the CNE2R cells 
were pretreated with swainsonine. These 
results further confirmed that the inhibition of 
β1, 6-GlcNAc branched N-glycans was able to 
enhance cell radiosensitivity.

Figure 4. Effects of GnT-V knockdown on cell radiosensitivity and apoptosis. 
CNE2R cells were stably transfected with the GnT-V shRNA plasmid or the con-
trol plasmid. A. The surviving fractions were analyzed by colony formation assay. 
B. The apoptotic rate was detected using flow cytometry. Results are recorded 
as mean ± SD of three independent experiments (*P < 0.05, compared with the 
untreated CNE2R cells).

Effects of GnT-V on glyco-
sylation of CD147

CD147 is a major carrier of 
β1, 6-branched N-glycans 
on tumor cells [13]. We- 
stern blotting analysis re- 
vealed that almost no 
HG-CD147 expression in 
the CNE2 cells, but greater 
amounts of HG forms of 
CD147 were observed in 
the CNE2R cells. Further- 
more, HG-CD147 was re- 
duced following silencing of 
GnT-V expression in the 
CNE2R cells compared with 
untreated cells and cells 
treated with control plas-
mid (Figure 6). Therefore, 
the variation of N-glycans 
on CD147 indicated that 
CD147 is a target glycopro-
tein affected by GnT-V in 
NPC cells.

Effects of swainsonine on 
apoptosis of the CNE2R 
cells 

Swainsonine inhibited Golgi 
α-mannosidase II and ulti-
mately caused the inhibi-
tion of β1, 6-GlcNAc br- 
anched N-glycan formation 
[14]. The CNE2R cells were 
pretreated with different 
concentrations of swa- 
insonine for 24 h. As shown 
in Figure 7A and 7B, swain-
sonine treatment resulted 
in a dramatically reduced 
binding with L-PHA as deter-
mined by lectin blotting and 
flow cytometry. Then the 
potential effects of swain-
sonine on cell apoptosis 
after 4 Gy radiation were 
investigated. As shown in 
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Discussion

High doses of radiotherapy in NPC are neces-
sary to obtain locoregional control of the dis-
ease. Due to the close anatomic proximity to 
critical structures, NPC is one of the most diffi-
cult and challenging cancer sites for radiation 
oncologists. However, radioresistance limits 
the therapeutic efficacy of radiotherapy. 

Therefore, elucidating the underlying molecular 
mechanisms responsible for radioresistance is 
crucial for the development of novel target 
agents for radiation sensitization, and for 
exploring optimal radiotherapeutic regimens. In 
the present study, we found that GnT-V expres-
sion and its products β1, 6-GlcNAc modifica-
tion on the cell surface were correlated with 
radioresistance of NPC cells. We showed for 
the first time, that GnT-V is an important media-
tor in control of radioresistance.

Radioresistance arises from tolerance of stimu-
li, decreased transducer activity, inactivation of 
normal cell death, decreased pro-apoptotic fac-
tors, altered cell cycling factors and prolifera-
tion signals [15, 16]. There are numerous iden-
tified and potential modulators that contribute 
to the radioresistance of NPC. For example, 
fatty acid synthase, an adverse prognostic 
marker in NPC, was found to confer cell growth 
advantage and resistance to radiation-induced 
apoptosis [17]. In addition, aberrant DNA meth-
ylation was also found to be involve in the NPC 
response to radiotherapy, which was linked to 

Figure 5. Effects of GnT-V knockdown on the formation of β1, 6-branched N-Glycans. CNE2R cells were stably 
transfected with the GnT-V shRNA plasmid or the control plasmid. The intensity of L-PHA staining was detected by (A) 
lectin blotting and (B) flow cytometry. Results are recorded as mean ± SD of three independent experiments (*P < 
0.05, #P > 0.05, compared with untreated CNE2R cells).

Figure 6. Effects of GnT-V knockdown on glycosyl-
ation of CD147. CNE2R cells were stably transfected 
with the GnT-V shRNA plasmid or the control plasmid. 
The glycosylation of CD147 was detected by western 
blotting.
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Figure 7. Effects of swainsonine on the synthesis of β1, 6-branched N-glycans and cell apoptosis. CNE2R cells were treated with different concentrations of swain-
sonine. The intensity of L-PHA staining was detected by (A) lectin blotting and (B) flow cytometry. (C) The apoptotic rate was detected using flow cytometry. Results 
are recorded as mean ± SD of three independent experiments (*P < 0.05, **P < 0.01, compared with the untreated CNE2R cells).
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inactivation of microRNA-24 [18]. Recently, 
research has shown that GnT-V was positively 
correlated with NPC radioresistance [9]. This 
may be linked to cell cycle G2-M arrest and the 
reduction in the Bcl-2/Bax ratio. But the pre-
cise role of GnT-V and β1, 6-GlcNAc branched 
N-glycans in NPC radioresistance has not been 
fully elucidated. In this study, CNE2R, a radiore-
sistant cell line, was obtained by exposing the 
parental CNE2 cells to repeated fractions of a 
total dose of 60 Gy. We found that GnT-V expres-
sion levels were significantly increased in the 
CNE-2R cells. Lectins are sugar-binding pro-
teins which are highly specific for their sugar 
moieties. L-PHA is used for glycan profiling to 
identify β1, 6-GlcNAc branched N-glycans in 
the cell surface. The results of this study clearly 
showed that L-PHA signal was significantly 
upregulated in the CNE-2R cells. To the best of 
our knowledge, this study is the first revealing 
the expression patterns of GnT-V and its prod-
ucts in radioresistant cancer cells.

N-glycans are implicated in the pathogenesis 
and prognosis of human types of cancers [19]. 
The importance of N-glycans as potential prog-
nostic indicators or therapeutic targets for can-
cers are underscored by their functions in regu-
lating fundamental cellular processes, such as 
cell proliferation, differentiation, invasion and 
apoptosis [20]. N-glycans also modulate 
responses to anticancer therapy. For example, 
the N-glycan regulation by way of tunicamycin 
application or PNGase F treatment in K562/
ADR cells was found to result in increased che-
mosensitivity to anti-tumor drugs [21]. Inhibition 
of the formation of N-Glycans could reverse 
5-fluorouracil resistance in colorectal cancer 
cells [22]. It is well known that N-glycan altera-
tions are associated with differential expres-
sion of enzymes such as glycosyltransferase 
and glycosidases. In addition, the most impor-
tant glycosyltransferase responsible for regu-
lating responsiveness to anticancer therapy is 
GnT-V. Kudo et al identified that GnT-V was 
altered as cells acquired tolerance [23]. In 
another study, Ma et al found that the down-
regulation of GnT-V enhanced the chemosensi-
tivity to antitumor drugs [8]. In the present 
study, we confirmed that knockdown of GnT-V in 
the CNE-2R cells enhanced radiosensitivity, 
and inhibited the formation of β1, 6-branched 
N-Glycans. To a certain extent, the results of 
the present study were consistent with the 

effects of GnT-V and its products on anticancer 
therapy as described previously.

CD147 is a plasma transmembrane glycopro-
tein widely expressed on many cells [24]. 
CD147 is a highly N-glycosylated protein that is 
composed of two extracellular Ig domains, 
which contribute to a highly N-glycosylated 
HG-CD147 (~40-60 kDa) and a low glycosylat-
ed form, LG-CD147 (~33 kDa) [25]. Recently, 
CD147 has garnered attention because of its 
high expression in many malignant tumor cells, 
and its key role is in the radioresistance. For 
example, CD147 promoted radioresistance in 
hepatocellular carcinoma cells. The knockout 
and antibody blockade of CD147 decreased 
the tumor growth and metastatic potentials of 
cells under radiation [26]. Patients with high 
expression of CD147 also showed greater 
resistance to radiotherapy than those with low 
expression [27]. A previous study showed that 
overexpression of GnT-V resulted in an elevated 
level of CD147 N-glycosylation at the plasma 
membrane [28]. Here, we found almost no 
HG-CD147 expression in the CNE2 cells, but 
greater amounts of HG forms of CD147 were 
observed in the CNE2R cells. Furthermore, the 
regulated expression of GnT-V converted the 
heterogeneous N-glycosylated forms of CD147. 
Therefore, the variation of N-glycans on CD147 
indicated that CD147 is a target glycoprotein 
affected by GnT-V in NPC radioresistance.

Swainsonine, a known glycosylation inhibitor, 
inhibits α-mannosidase II activity in the 
N-glycan biosynthesis pathway and blocks pro-
duction of complex-type oligosaccharides. 
Swainsonine causes the inhibition of β1, 
6-GlcNAc branched N-glycan formation. Swai- 
nsonine has been reported to exhibit antican-
cer activity on several human cancers [29]. 
Swainsonine was also able to reverse 5-fluoro-
uracil tolerance in the multistage resistance of 
colorectal cancer cells [14]. In the present 
study, we confirmed that swainsonine treat-
ment resulted in a markedly reduction in the 
amount of β1, 6-GlcNAc branched N-glycans. 
We also found that the apoptotic rate was sig-
nificantly increased after radiation when 
CNE2R cells were pretreated with swainsonine. 
These results further confirmed that the inhibi-
tion of β1, 6-GlcNAc branched N-glycans was 
able to enhance cell radiosensitivity. It was sug-
gested that swainsonine has further applica-
tions in anticancer therapy.
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In conclusion, we confirmed that GnT-V expres-
sion was upregulated in radioresistant cancer 
cells and that the knockdown of GnT-V reversed 
the radioresistance at least partly, through sup-
pression of the biosynthesis of β1, 6-branched 
N-Glycans. Therefore, GnT-V is a potential 
molecular target to overcome NPC radioresis-
tance. These findings contribute to the clinical 
investigation of prediction markers, prognostic 
factors, as well the development of radiosensi-
tizing molecules for therapeutic use.
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