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Abstract...

Objectives: This study aimed to discuss the role of the feline sarcoma oncogene (FES) in the occur-
rence and development of nasopharyngeal carcinoma. 

Methods: Fluorescence quantitative polymerase chain reaction (PCR) and western blotting were 
applied to the detection of the FES gene and protein expression in tissue samples of 10 nasopharyn-
geal carcinoma cases and 10 chronic nasopharyngitis cases. 

Results: The FES gene and protein expression level in chronic nasopharyngitis was higher than in 
nasopharyngeal carcinoma, with statistically significant difference (P<0.05). 

Conclusions: High expression level of the FES gene and protein can suppress the occurrence and 
development of nasopharyngeal carcinoma.
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Background

The mechanism of occurrence and development of nasopha-
ryngeal carcinoma is not quite clear at present, and it may be 
related to genetic inheritance, geographic environment, living 
habits, infection by the Epstein-Barr virus and many other fac-
tors. Recent years have seen increasing attention to studies on 
some carcinoma-associated genes, such as activation of proto-
oncogenes and deactivation anti-oncogenes, both of which 
will lead to unlimited proliferation of cells and ultimately to 

carcinomas. Genetic changes, such as mutation and deletion, 
can modify the expression of a gene and therefore influence 
its function. This is especially true with proto-oncogenes and 
anti-oncogenes, the changes of which may affect the prolifer-
ability of cells, thereby initiating tumor or suppressing tumor 
growth. In this study, the authors discussed the role the Feline 
Sarcoma Oncogene (FES) plays in the occurrence and develop-
ment of nasopharyngeal carcinoma by detecting and comparing 
the expression of FES in nasopharyngeal carcinoma and chronic 
nasopharyngitis tissues.
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Data and methods

Clinical Data

The samples used in this study included 10 nasopharyngeal 
carcinoma and 10 chronic nasopharyngitis tissue samples, all 
coming from patients suspected of having nasopharyngeal 
neoplasm and treated by our hospital. The patients had not 
undergone radiotherapy or chemotherapy before biopsy. The 
10 nasopharyngeal carcinoma patients, 7 males and 3 females, 
consist of 2 T1 cases, 4 T2 cases, 3 T3 cases and 1 T4 case, ac-
cording to the 8th edition of the UICC TNM Classification. Six 
cases presented with lymph node metastasis, while the other 4 
had no such metastasis.

Fluorescence quantitative Polymerase Chain Reaction (PCR)

TRIzol reagent was used to extract the total RNA of the above 
tissues. 1 μl of RNA was obtained from 3 randomly selected 
samples for gel electrophoresis (1% agarose gel, 80 V x 20 min), 
a gel imaging system was used to observe the 5s rRNA, 18s 
rRNA and 28s rRNA bands of the total RNA, and the complete-
ness of all three bands indicated the comparatively complete 
extraction of total RNA. Reverse transcription was performed 
with reverse transcriptase to form first-strand (cDNA). FES and 
β-actin primers were designed respectively based on the gene 
sequences in the GeneBank and put under PCR with cDNA as 
the template. FES primers: 5’-TGTTGGGTGAGCAGATTGGA-3’(S), 
5’-TGGGAGCGTCTCTCGACAA-3’(R); β-actin primers: 5’- GCAT-
GGGTCAGAAGGATTCCT-3’(S), 5’-TCGTCCCAGTTGGTGACGAT-3’. 
Reaction system: H2O 6.5 µl, Premix EX TaqTM (Probe qPCR) 2 
× 10 µl, forward primer (10 pmol/µl) 0.5 µl, reverse primer (10 
pmol/µl) 0.5 µl, cDNA 2 µl, making a total volume of 20 µl. The 
annealing temperature was 60OC for all samples. The relative 
expression of samples=2-△△CT.

Western blot

The total protein contained in the above tissues was extract-
ed with the total protein extraction kit (Applygen Technologies 
Inc., Beijing, China) following the manual, and was quantified 
with the BCA protein quantitation kit. The protein western blot-
ting was conducted in the following steps: making SDS-PAGE gel, 
protein loading, electrophoresis, transfer onto a membrane, 
blocking, primary antibody incubation, secondary antibody in-
cubation, visualization, taking pictures with a digital gel image 
analysis system, analyzing optical density and recording results.

Statistical analysis: SPSS18.0 software was used for data col-
lection and analysis, and independent samples t test was ap-
plied to analyze the difference in the relative expression levels 
of FES mRNA and grey values of the FES protein bands, with the 
difference being significant when P<0.05.

Results

Fluorescence quantitative PCR 

Fluorescence quantitative PCR technique detected the ex-
pression of FES mRNA and the results were represented in the 
relative expression per single sample (Figure 1). The relative ex-
pression of FES mRNA in chronic nasopharyngitis tissues (3.52 
± 0.98) was significantly higher than in nasopharyngeal carci-
noma (1.08 ± 0.38), t=7.29, and P<0.05, so the difference was 
statistically significant (Table 1).

Figure 1: The relative expression amount of single sampl in na-
sopharyngeal carcinoma and chronic nasopharyngitis tissues.

Figure 2: The protein expression in chronic nasopharyngitis 
and nasopharyngeal carcinoma tissue. 
 A: Nasopharyngeal carcinoma tissues; B: Chronic nasopharyngitis 
tissues.

Western blot 

 Western blotting was used to detect the protein expression 
in chronic nasopharyngitis and nasopharyngeal carcinoma (Fig-
ure 2). The average optical density of protein bands of the naso-
pharyngeal carcinoma group (433.67 ± 162.61) was significantly 
lower than that of the chronic nasopharyngitis group (704.91 ± 
170.90 ), and t=3.64, P<0.05, so the difference was statistically 
significant (Table 2).

Table 1: Relative expression amount of FES gene in a single 
sample.

Group 1 2 3 4 5 6 7 8 9 10

A 1.0 0.70 0.81 1.27 1.10 0.80 0.86 1.22 1.04 2.04

B 3.87 3.02 2.10 4.75 2.93 4.51 4.62 2.17 4.11 3.14

A: Nasopharyngeal carcinoma tissue; B: Chronic nasopharyngitis tis-
sue. t=3.64; P<0.05.

Table 2: Average optical density of FES protein bands.

Group 1 2 3 4 5 6 7 8 9 10

A 254.1 400.2 351.9 260.1 535.8 680.3 321.1 720.0 391.5 421.6

B 596.3 377.1 607.2 634.7 766.3 604.1 780.5 870.0 883.6 929.3
A: Nasopharyngeal carcinoma tissue; B: Chronic nasopharyngitis tis-
sue. t=7.29; P<0.05.
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Discussions

Without clear pathogenesis, nasopharyngeal carcinoma is 
a common malignant tumor in the ENT department. Despite 
a comparatively large number of studies on the expression 
of relevant oncogenes or anti-oncogenes in recent years, the 
pathogenic genes of nasopharyngeal carcinoma are still unde-
fined. In this study, the authors detected the expression levels 
of the FES gene and protein in 10 nasopharyngeal carcinoma 
and 10 chronic nasopharyngitis tissue samples. Fluorescence 
quantitative PCR was used to detect the relative expression per 
single sample, with results demonstrating higher expression of 
the FES gene in chronic nasopharyngitis tissue than in nasopha-
ryngeal carcinoma tissue. Western blot analysis also revealed 
higher expression level of the FES protein in chronic nasophar-
yngitis tissue. These results indicated that the FES gene might 
suppress the occurrence and development of nasopharyngeal 
carcinoma, and it might be an anti-oncogene.

A member of the subfamily of the FES-associated non-recep-
tor protein tyrosine kinases [1], the FES protein has the activ-
ity of tyrosine-specific protein kinases, and contains a central 
Src homology domain and a tyrosine kinase catalytic domain at 
the C-terminal end [2]. FES was initially identified as a retroviral 
oncogene that causes feline carcinomas [3]. Recently, Sangrar 
[4] discovered that FES had obvious cancer suppressing function 
in breast cancer, Kuo’s [5] research revealed silenced expression 
of the FES gene due to methylation in esophageal cancer, Chris-
tensen [6] pointed out that such silenced expression might be 
related to the grading of breast cancer, and Yang et al. [7] found 
that overexpression of FES could suppress the invasion and me-
tastasis of osteosarcoma cells. However, some studies revealed 
that abnormally inactivated FES might have something to do 
with the proliferation, metastasis and invasion of several carci-
nomas [8,9], and downregulation of FES expression might sup-
press the proliferation of tumor cells. The opposite functions 
FES performs in different carcinomas can be attributable to its 
dual identity as both a proto-oncogene and an anti-oncogene, 
which enables it to play different roles in different tissues.

Conclusion

In summary, our test results showed that the high expression 
of FES could suppress the occurrence and development of naso-
pharyngeal carcinoma, which meant that FES acted as a tumor 
suppressor in nasopharyngeal carcinoma tissues.
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