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Abstract. Radiotherapy resistance is the main cause of the 
the poor prognosis of some nasopharyngeal carcinoma (NPC) 
patients. Yet, the exact mechanism is still elusive. In the present 
study, we explored the clinical and biological role of protein 
arginine methyltransferase 5 (PRMT5) in NPC. Our results 
revealed that PRMT5 was overexpressed in NPC tissues when 
compared with that in adjacent non-tumor tissues by quantita-
tive RT-PCR and immunoblotting. High expression of PRMT5 
was correlated with adverse outcomes of NPC patients as 
determined by the scoring of a tissue microarray. Silencing 
of PRMT5 promoted the radiosensitivity of 5-8F and CNE2 
cells as determined by cell proliferation and colony forma-
tion assays. Furthermore, fibroblast growth factor receptor 3 
(FGFR3) was identified as one of the downstream targets of 
PRMT5, and the silencing of PRMT5 decreased the mRNA and 
protein levels of FGFR3 in the 5-8F and CNE2 cells. Silencing 
of FGFR3 induced similar phenotypes as the inhibition of 
PRMT5, and re-expression of FGFR3 in 5-8F/shPRMT5 and 
CNE2/shPRMT5 cells restored the proliferation and colony 
formation ability induced by irradiation exposure. Our results 
indicate that PRMT5 is a marker of poor prognosis in NPC 
patients. PRMT5 promoted the radioresistance of NPC cells 
via targeting FGFR3, at least partly if not totally. PRMT5 and 
its downstream effector FGFR3 may be potential targets for 
anticancer strategy.

Introduction

Nasopharyngeal carcinoma (NPC) is the most common type of 
head and neck cancer with significant regional differences (1). 

The annual incidence of NPC in regions of Southeast Asian 
is much higher than that of other regions worldwide (2,3). 
Genetic factors, EB virus infection, environmental factors 
and diet are all possible related etiologies of NPC, while the 
molecular characteristics and biological behaviors of NPC 
remain elusive (4-7). Radiation therapy, surgical treatment and 
chemotherapy are all conventional treatment options for NPC 
patients and the majority of early stage NPC patients achieve 
long-term survival with standardized radiation therapy (8,9). 
However, more than 15% of NPC patients suffer from 
recurrence due to radioresistance while the exact mechanism 
behind this remains elusive (8,10).

Histone modification, a post-translational modification 
process including methylation, phosphorylation, acetylation, 
ubiquitination and ADP-ribosylation, can alter the chromatin 
state or alter the binding affinity of transcription factors to 
DNA and thus affect gene expression (11,12). Both arginine 
and lysine residues can be methylated. Methylated lysines are 
well known marks of the histone code, and the methylation 
status of specific lysines is able to determine gene expres-
sion states (13). Methylation of lysines H3K4 and H3K36 can 
transcriptionally activate gene expression while methylation of 
H3-K9, H3-K27 and H4-K20 always inhibits gene transcrip-
tion (14-16). In regards to arginine methylation, two categories 
of protein N-arginine methyltransferases (PRMTs) have been 
identified; protein arginine methyltransferase 5 (PRMT5) is 
responsible for the mono- and symmetric-dimethylation of 
arginine and all other PRMTs (PRMT1, PRMT3, RMT1/
HMT and PRMT4/CAMR1) mainly account for the asym-
metric dimethylation of arginine (17,18). Recently, the role of 
PRMT5 in controlling cell proliferation and signaling trans-
duction has been identified. Knockout of PRMT5 in mice was 
found to induce early embryonic lethality (19). Furthermore, 
PRMT5 regulates cell apoptosis by affecting the activity of 
p53, a well-established tumor suppressor involved in multiple 
biological processes (20). In human lung adenocarcinoma, 
PRMT5 was found to be correlated with vessel invasion and 
regulated epithelial-mesenchymal transition of lung cancer 
cells (21). Silencing of PRMT5 in colorectal cancer cells 
was able to decrease the arginine methylation of eIF4E and 
fibroblast growth factor receptor 3 (FGFR3) and thus inhibit 
colorectal cancer growth (22). Although PRMT5 has been 
implicated in various human tumors, the expression level 
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of PRMT5 in human NPC cell lines and tissue samples has 
not been previously reprted. In the present study, we aimed 
to explore the clinical significance of PRMT5 in NPC tissues 
and the biological role, particularly radioresistance-related 
mechanisms of PRMT5 in NPC cells.

Materials and methods

Patients and follow-up. All specimens were obtained following 
the informed consent of patients prior to surgery. All human 
and animal studies were approved by the Ethics Committee 
of The First Affiliated Hospital of Zhengzhou university, 
Zhengzhou university School of Medicine, and were therefore 
performed in accordance with the ethical standards laid down 
in the 1964 Declaration of Helsinki and its later amendments. 
One hundred and twelve NPC patients were enrolled in the 
present study, between December 2008 and February 2010. 
Follow-up data were summarized in 2015, and the patients 
were evaluated every 2-3 months during the first 2 years and 
every 3-6 months thereafter. The overall survival (OS) was 
calculated from the date of resection to the date of death or 
last follow-up.

One hundred and twelve NPCs of different stages were 
used to construct a tissue microarray. The tissue microarray 
was stained for PRMT5 (Abcam, uSA) expression. Scoring 
was performed by two researchers independently. The number 
of stained cells was counted and scored as 0 (no staining), 
1 (1-25%), 2 (26-50%) and 3 (>50%) accordingly. Staining 
intensity was scored as 0 (no staining), 1 (weak staining), 
2 (moderate staining) and 3 (strong staining). The final score 
was obtained by multiplying the score for the number of stained 
cells with the staining intensity score providing a final range 
of 0-9. Specimens scoring 0-1 were considered as having low 
expression, 2 and 3 represent moderate expression and scoring 
of 4-9 was regarded as high expression.

Cell culture and lentivirus production. Human NPC cell lines 
TW06, CNE1, 5-8F and CNE2, and the immortalized naso-
pharyngeal epithelial cell line NP69 were obtained from the 
Cell Bank of the Type Culture Collection of the Chinese 
Academy of Sciences (Shanghai, China) and conserved in our 
laboratory. All cells were cultured in Dulbecco's modified 
Eagle's medium (DMEM) containing 10% fetal bovine serum 
(FBS; Gibco, Australia) at 37˚C with 5% CO2. Lentiviruses 
expressing shPRMT5, shFGFR3 or shNC were purchased 
from GeneChem (Shanghai, China). The effective short 
hairpin RNA (shRNA) targeted against the sequence in the 
coding region of the human PRMT5 gene was: 5'-GGATAA 
AGCTGTATGCTGT-3'. 5-8F and CNE2 cells (1x105) were 
plated in 6-well plates and transfected with the lentiviruses 
according to the manufacturer's protocol. Stable cell lines 
were obtained by continuous selection by puromycin. The 
sequences of the shRNAs are presented in Table I.

Quantitative RT-PCR. Total RNA was extracted by TRIzol 
reagent (Invitrogen). Reverse transcription was performed 
using the ReverTra Ace qPCR RT kit (Toyobo, Osaka, 
Japan) according to the manufacturer's protocol. In regards 
to the real-time PCR analysis, aliquots of double-stranded 
cDNA were amplified using SYBR®-Green Real-Time PCR 

Master Mix (Toyobo). The relative expression levels (fold-
change) of the target genes were determined by the 2-ΔΔCt 
(ΔCt = Cttarget - CtGAPDH; ΔΔCt = ΔCtexpressing vector - ΔCtcontrol vector) 
method. The primer sequences are listed in Table I.

Transient transfection. In regards to the transient transfection, 
cells were plated into 6-well plates at a density of 3x105 cells/
well and transfected with pcDNA3.1-FGFR3 or control plas-
mids and Lipofectamine 2000 (Invitrogen, Carlsbad, CA, uSA) 
according to the manufacturer's instructions. Quantitative 
RT-PCR and immunoblotting were used to ensure effective 
transfection efficiency. All functional studies were performed 
after transfection for 48 h.

Cell proliferation assay. 6-MV X-rays from a linear accelerator 
(Varian-2300EX; Varian, Palo Alto, CA, USA) were used at a 
dose rate of 3 Gy/min. Cell Counting Kit-8 (CCK-8) (Dojindo) 
was employed for cell proliferation assay according to the 
manufacturer's instructions. Cells were plated in 96-well cell 
plates at a density of 1,500 cells/well and incubated for 12 h. 
Then, cells of each group were treated with the indicated doses 
of radiation according to the aim of the experiment. Optical 
density (OD) values at 450 nm were recorded by a microplate 
reader (Epoch; BioTek), and each experiment was performed 
in triplicate and then averaged.

Colony formation assay. The plate colony formation assay 
was performed according to previous studies (23,24). 
Logarithmic growth phase cells in each group were incu-
bated in 6-well plates at a density of 1,000 cells/well for 12 h. 
Subsequently the cells were exposed to ionizing radiation 
(IR) with a dose of 6 Gy and incubated for another 14 days. 
The surviving colonies (colonies containing >50 cells) were 
counted by microscopic inspection in three independent 
experiments.

Immunoblotting assay. For the immunoblotting analysis, NPC 
tissues/cells were digested in RIPA (Solarbio, China) buffer 
in the presence of protease inhibitor cocktail (Sigma, uSA). 
Protein concentration was detected by the Bradford assay 
according to the manufacturer's protocol. Then, total protein 
was transferred to PVDF membranes (Millipore, Billerica, 
MA, uSA). The membranes were blocked in 5% milk for 2 h at 
room temperature and incubated with the antibody overnight 
at 4˚C. The primary antibodies used were rabbit anti-PRMT5, 
rabbit anti-FGFR3 (both from Abcam) and rabbit anti-GAPDH, 
and the secondary antibodies were horseradish peroxidase 
(HRP)-conjugated secondary anti-rabbit antibody (both from 
Cell Signaling Technology, Danvers, MA, uSA). Pierce ECL 
Plus Substrate (Thermo Scientific, USA) was employed for the 
western blotting visualization.

Statistical analysis. The software Microsoft Excel and 
SPSS 18.0 (SPSS Inc., Chicago, IL, uSA) were used for 
statistical analysis. t-test and one-way ANOVA analysis were 
used for analyzing the difference in measured data while the 
appropriate. χ2 test was used for evaluating the difference in 
categorical data. Survival curves (Kaplan-Meier) and log-rank 
test were used to assess the survival status of the different 
groups.
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Results

Elevated PRMT5 expression in NPC patients is correlated 
with a poor prognosis. We first evaluated the mRNA level of 
PRMT5 in 46 paired NPC and corresponding normal tissues 
by quantitative RT-PCR. The expression level of PRMT5 in the 
NPC tissues was significantly higher than that in the adjacent 
non-tumor tissues, which indicated the potential oncogenic 
role of PRMT5 in NPC patients (Fig. 1A). Furthermore, 
we confirmed this difference by immunoblotting analysis 
of 4 pairs of NPC cases (Fig. 1B). We then investigated the 
expression of PRMT5 in the NPC cell lines at the RNA level. 
Notably, PRMT5 was also upregulated in a panel of cancer 
cell lines compared with its expression in the NP69 cells, an 
immortalized nasopharyngeal epithelial cell line (Fig. 1C). 
We next evaluated the clinical role of PRMT5 in NPC. A 
tissue microarray containing 112 cases was conducted for 
evaluating the relationship between the PRMT5 level and clin-
icopathological parameters of NPC patients. Representative 
images are presented in Fig. 1D and E. By scoring the results 
of our tissue microarray, we found that the nuclear but not the 
cytoplasmic PRMT5 level was correlated with a poorer tumor 
stage and lymph nodal status, and the relationship between 
PRMT5 expression and the clinicopathological parameters 
of the NPC patients is summarized in Table II. The 5-year 
OS (Fig. 1F) indicated that a high nuclear PRMT5 expression 
level in the NPC patients predicted poorer outcomes when 
compared to the outcome of patients with low expression. All 
of these results revealed the clinical significance of PRMT5 
in NPC patients.

Silencing of PRMT5 in NPC cell lines increases radiosen-
sitivity. To gain a more comprehensive understanding of the 
effect of PRMT5 on radiosensitivity, we generated 5-8F and 
CNE2 cell lines expressing shPRMT5 (5-8F/shPRMT5 and 

Table I. List of oligonucleotides used in the present study.

Name Sequences (5'-3') Procedure

PRMT5-Forward 5'-GATGGCGGCGATGGCA-3' RT-PCR
PRMT5-Reverse 5'-CTGTGTGTGTAGTCGG-3' RT-PCR

FGFR3-Forward 5'-GCAGGAGCAGTTGGTCTTC-3' RT-PCR
FGFR3-Reverse 5'-TCCTCGTGGGAGGCATTCAG-3' RT-PCR

GAPDH-Forward 5'-AGCCACATCGCTCAGACAC-3' RT-PCR
GAPDH-Reverse 5'-GCCCAATACGACCAAATCC-3' RT-PCR

shPRMT5-upper 5'-CCGGGGATAAAGCTGTATGCTGTCTCGA shRNA cloning
 GACAGCATACAGCTTTATCCTTTTTG-3'
shPRMT5-Lower 5'-AATTCAAAAAGGATAAAGCTGTATGCTG shRNA cloning
 TCTCGAGACAGCATACAGCTTTATCC-3'

shFGFR3-upper 5'-GATCCCCAATGCCTCCCACGAGGACTCCTTCAAGAG shRNA cloning
 AGGAGTCCTCGTGGGAGGCATTTTTTTGGAA-3'
shFGFR3-Lower 5'-AGCTTTTCCAAAAAAATGCCTCCCACGAGGACTCCT shRNA cloning
 CTCTTGAAGGAGTCCTCGTGGGAGGCATTGGG-3'

PRMT5, protein arginine methyltransferase 5; FGFR3, fibroblast growth factor receptor 3.

Table II. Association between expression of PRMT5 and clini-
copathological features of the NPC cases (n=112).

 PRMT5 expression (%)
 ------------------------------------------------
Parameters n Low Moderate High P-value

Age (years)
  ≥50 55 19 14 22 0.4398
  <50 57 22 17 18
Gender
  Male 77 28 22 27 0.9405
  Female 35 13 9 13
Histological type
  DNKC 17 7 6 4 0.3799
  uDC 95 34 25 36
Clinical stage
  I-II 54 14 13 27 0.0214
  III-IV 58 27 18 13
T classification
  T1-T2 81 29 21 31 0.5008
  T3-T4 31 12 10 9
N classification
  N0-N1 56 28 14 14 0.0028
  N2-N3 56 13 17 26
Distant metastasis
  Yes 9 2 2 5 0.2212
  No 103 39 29 35

PRMT5, protein arginine methyltransferase 5; NPC, nasopharyngeal 
carcinoma. DNKC, differentiated non-keratinizing carcinoma; UDC, 
undifferentiated non-keratinizing carcinoma.
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CNE2/shPRMT5) and the corresponding negative control cells 
(5-8F/shNC and CNE2/shNC). The transfection efficiency of 
5-8F and CNE2 was confirmed by qRT-PCR and immunoblot-
ting, respectively. The result of qRT-PCR showed a significant 
interference effect at the RNA level in both cell lines, and the 
result of immunoblotting showed an effective interference 
effect at the protein level (Fig. 2A and B). Based on the clinical 
role and differential expression of PRMT5 in the NPC cells, 
we explored the potential significance of PRMT5 in NPC 
radioresistance. The results of the CCK-8 assay revealed that 
following 2, 4 and 6 Gy irradiation stimulation, the survival 
rate of the 5-8F/shPRMT5 cells was decreased compared with 
that of the 5-8F/shNC cells (Fig. 2C). A similar result was 
observed in the CNE2 cells (Fig. 2D).

FGFR3 is a major downstream effector of PRMT5 in NPC 
cell lines. We next conducted plate colony formation assay to 
investigate the colony formation ability of each group. 5-8F 
and CNE2 cells of each group were plated in a 6-well plate 
and incubated for 14 days after irradiation exposure at a dose 
of 6 Gy. Cells transfected with shNC showed a significant 

colony formation advantage over the shPRMT5 group and the 
survival fraction was decreased in the 5-8F/shPRMT5 and 
CNE2/shPRMT5 cells compared with that noted in the 5-8F/
shNC and CNE2/shNC cells, respectively (Fig. 3A and B). 
Then, we explored the potential mechanisms of PRMT5-
induced radioresistance. FGFR3 has been identified as a major 
downstream effector through which PRMT5 regulates tumor 
progression in lung and colorectal cancer. In the present study, 
we tentatively examined the protein level of FGFR3 in the 
shPRMT5 and shNC cells. Notably, we found that the protein 
level of FGFR3 was significantly decreased after silencing 
of PRMT5 in the 5-8F and CNE2 cells (Fig. 3C). To better 
understand the relationship between PRMT5 and FGFR3 in 
the NPC cells, we detected the mRNA levels and luciferase 
activity of FGFR3 in the two group of 5-8F and CNE2 cells. 
As a result, the change in the mRNA level of FGFR3 was in 
accordance with the protein level in both cell lines (Fig. 3D).

Overexpression of FGFR3 restores PRMT5 silenced-induced 
radiosensitivity. Given that FGFR3 is a downstream target of 
PRMT5 in NPC cells, we then investigated whether FGFR3 

Figure 1. Increased levels of PRMT5 predict adverse outcomes of NPC patients. (A) Expression levels of PRMT5 were evaluated by quantitative real-time PCR 
in 46 paired NPC (T) tissues and corresponding non-tumor tissues (N). (B) Representative immunoblotting results indicate the expression of PRMT5 in NPC 
tissues (T) and paired adjacent non-tumor tissues (N). (C) The expression level of PRMT5 in a panel of NPC cell lines. (D) Representative photomicrographs 
showed negative (-), weak (+), moderate (++) or strong (+++) immunostaining of PRMT5 in the NPC tissues. (E) Immunohistochemical staining of PRMT5 
in low stage NPC tissues and high stage NPC tissues. (F) The relationship between PRMT5 expression level and overall survival of 112 NPC patients was 
analyzed by Kaplan-Meier survival analysis.
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restoration in the 5-8F/shPRMT5 and CNE2/shPRMT5 cells 
could reverse the phenotypes induced by PRMT5 silencing. 
The FGFR3-overexpressing vector pcDNA3.1-FGFR3 and 
corresponding control plasmids were transfected into the 
5-8F/shPRMT5 and CNE2/shPRMT5 cells, respectively. The 
transfection effect was confirmed by immunoblotting and the 
results are presented in Fig. 4A and B. We found that re-expres-
sion of FGFR3 in the 5-8F/shPRMT5 and CNE2/shPRMT5 

cells increased the survival rate of both cell lines to similar 
levels as observed in the 5-8F/shNC and CNE2/shNC cells as 
determined by CCK-8 analysis (Fig. 4C and D). Furthermore, 
FGFR3 restoration in the 5-8F/shPRMT5 and CNE2/
shPRMT5 cells increased the survival fraction by colony 
formation analysis compared with that of the 5-8F/shPRMT5 
and CNE2/shPRMT5 cells transfected with the vector plas-
mids (Fig. 4E and F). Taken together, these results suggest that 

Figure 3. Inhibition of PRMT5 in NPC cells decreases their radioresistance as determined by colony formation assay and the FGFR3 expression level was 
determined. (A and B) The survival fraction of 5-8F/shPRMT5 and CNE2/shPRMT5 cells was significantly lower than that of the 5-8F/shNC and CNE2/shNC 
cells as determined by colony formation assay. (C) The mRNA level and (D) protein level of FGFR3 in the 5-8F and CNE2 cells were significantly decreased 
after silencing of PRMT5.

Figure 2. Inhibition of PRMT5 in NPC cells decreases their radioresistance as determined by the CCK-8 assay. (A and B) The interference effect of PRMT5 in 
5-8F and CNE2 cells was confirmed by immunoblotting and quantitative RT-PCR. (C and D) The survival rate of 5-8F/shPRMT5 and CNE2/shPRMT5 cells 
was significantly lower than that of the 5-8F/shNC and CNE2/shNC cells as determined by CCK-8 assay.
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FGFR3 expression could restore the radiosensitivity induced 
by PRMT5 silencing in the 5-8F and CNE2 cells.

Silencing of FGFR3 in the NPC cell lines increases 
radiosensitivity. Finally, to demonstrate the potential of 
the FGFR3-mediated regulation of cell radiosensitivity, we 
transfected shRNAs targeting FGFR3 and a negative control 
into 5-8F and CNE2 cells, respectively. The results of the 
qRT-PCR and immunoblotting showed that the 5-8F and 
CNE2 cells transfected with shFGFR3 yielded a significant 
downregulation of FGFR3 compared with the 5-8F/shNC 
and CNE2/shNC cells (Fig. 5A and B). We observed that the 
silencing of FGFR3 in the 5-8F and CNE2 cells significantly 
decreased the survival rate to similar levels as observed in 

the 5-8F/shPRMT5 and CNE2/shPRMT5 cells as determined 
by CCK-8 analysis (Fig. 5C and D). In addition, inhibition of 
FGFR3 also reduced the survival fraction of both cell lines 
by colony formation assay (Fig. 5E and F). These results were 
similar to the effects of silencing PRMT5 in NPC cells.

Discussion

Radioresistance is a major cause for the poor prognosis of NPC 
patients (25). Recently, biological and clinical studies have 
focused on the molecular characteristics and biological behav-
iors of NPC, particularly on the mechanisms of radioresistance: 
i) genetic changes including chromosome alteration and gene 
mutation (4,26); ii) ectopic expression of protein kinases, 

Figure 4. Re-expression of FGFR3 in the 5-8F/shPRMT5 and CNE2/shPRMT5 cells increases radioresistance. (A and B) pcDNA3.1-FGFR3 and control plas-
mids were transfected into the 5-8F/shPRMT5 and CNE2/shPRMT5 cells, respectively. 5-8F and CNE2 cells co-expressing shPRMT5 and FGFR3 showed an 
increased FGFR3 level compared with cells coexpressing shPRMT5 and the control plasmids. (C-F) The survival rate/survival fraction of the 5-8F/shPRMT5 
and CNE2/shPRMT5 cells were significantly lower than these parameters in the 5-8F/shNC and CNE2/shNC cells, which was in accordance with the results 
shown in Fig. 2. However, re-expression of FGFR3 in the 5-8F/shPRMT5 and CNE2/shPRMT5 cells increased the radiosensitivity of NPC cells to a similar 
level as the 5-8F/shNC and CNE2/shNC cells.
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epigenetic-related enzymes and DNA repair proteins (27,28); 
iii) overactivation of signaling pathways including ERK, 
PI3K/AKT, Wnt and NF-kB (23,29-32). All of these changes 
may finally induce proliferation, apoptosis, angiogenesis and 
autophagy. Although many efforts have been made to inves-
tigate the mechanisms of radioresistance in previous studies, 
there is still an urgent need for screening novel molecular 
targets attibuted to the radioresistance of NPC. Recently, a 
relationship between the aggressive behaviors of NPC and the 
nucleosome remodeling complex SWI/SNF (SWItch/sucrose 
non-fermentable) has attacted much attention. The overexpres-
sion of Rsf-1, a chromatin remodeling protein, was correlated 
with poor therapeutic response and adverse outcomes of NPC 
patients (33). Furthermore, a mutational landscape of 128 cases 
conducted by Lin et al provided a comprehensive under-
standing of the genetic changes of NPC (26). These studies 
revealed a preliminary relationship between the remodeling 
complex SWI/SNF and the NPC malignant phenotype, which 
warrants further research.

In the present study, we found that PRMT5, a member of the 
SWI/SNF complex, was overexpressed in NPC tissues and cell 
lines compared with its levels in adjacent non-tumor tissues 

and the immortalized nasopharyngeal epithelial NP69 cell 
line, which indicated the potential oncogenic role of PRMT5 
in NPC patients. Next, we conducted a tissue microarray 
containing 112 NPC cases to evaluate the clinical significance 
of PRMT5 in NPC tissues. By scoring the staining result and 
Kaplan-Meier survival analysis, we found that high expression 
of PRMT5 in NPC tissues predicted a poorer survival rate 
of the NPC patients. Furthermore, a higher level of PRMT5 
was correlated with a more advanced tumor stage and adverse 
lymph nodal status of NPC patients. Given the clinical 
significance of PRMT5 in NPC tissues, we next explored 
the biological role of PRMT5 in NPC cells and the potential 
mechanisms. We generated stable cell lines transfected with 
shPRMT5 and shNC to compare the radiosensitivity of the 
two cell groups in the 5-8F and CNE2 cells. The results of 
the CCK-8 assay showed that the silencing of PRMT5 in the 
5-8F and CNE2 cells could increase the radiosensitivity and 
the result was confirmed by a colony formation analysis. These 
results indicated that PRMT5-mediated radioresistance may 
be responsible for the poor prognosis of some NPC patients.

We next explored the mechanisms by which PRMT5 regu-
lates the radiosensitivity of NPC cells. FGFR3 was identified 

Figure 5. Silencing of FGFR3 in the 5-8F and CNE2 cells decreased their radioresistance and induced similar phenotypes as compared with PRMT5 down-
regulation. 5-8F and CNE2 cells were transfected with FGFR3 shRNA or a negative control as indicated. Then, the survival rate and survival fraction of 
the cells were determined after exposure to irradiation. (A and B) The interference effect of FGFR3 was confirmed by immunoblotting and quantitative 
RT-PCR. (C and D) The survival rate of 5-8F/shFGFR3 and CNE2/shFGFR3 cells was significantly lower than that of the 5-8F/shNC and CNE2/shNC cells 
as determined by CCK-8 assay. (E and F) The survival fraction of the 5-8F/shFGFR3 and CNE2/shFGFR3 cells was significantly lower than that of the 5-8F/
shNC and CNE2/shNC cells as determined by colony formation assay.
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as a target of PRMT5 in lung and colorectal cancer (22,34). In 
the present study, the protein level of FGFR3 was decreased 
after silencing of PRMT5 in the 5-8F and CNE2 cells, which 
was verified at the mRNA level and by luciferase activity 
change. The chromatin immunoprecipitation (ChIP) results 
of previous studies revealed that FGFR3 and eIF4E are two 
critical downstream genes regulated by PRMT5. Our present 
study also identified that PRMT5 could transcriptionally 
activate FGFR3 expression. Furthermore, silencing of FGFR3 
induced similar phenotypes as PRMT5 inhibition, and 
re-expression of FGFR3 in the 5-8F/shPRMT5 and CNE2/
shPRMT5 cells increased the radiosensitivity of cells as deter-
mined by CCK-8 and colony formation assays. Taken together, 
PRMT5 regulates the apoptosis-dependent radiosensitivity of 
NPC cells via targeting FGFR3.

In conclusion, the present study demonstrated the clinical 
significance of PRMT5 expression in NPC tissues. PRMT5 
plays an important role in the enhancement of radiosensitivity 
in NPC cells, and FGFR3 is a downstream effector of PRMT5-
induced radioresistance. The PRMT5-FGFR3 axis may be a 
potential therapeutic target for NPC patients.
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