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Abstract. – OBJECTIVE: PTENP1, a long non-
coding RNA, has previously been reported to 
be involved in tumorigenesis and cancer pro-
gression. The relationship between PTENP1 and 
susceptibility tumors is reported, while, an as-
sociation of PTENP1 with the risk of oral squa-
mous cell carcinoma (OSCC) in Chinese popu-
lation is lacked. This research is designed to in-
vestigate the association of PTENP1 with sus-
ceptibility of OSCC.

PATIENTS AND METHODS: In this research, 
TaqMan technology was used to test genotype 
in 342 OSCC patients and 711 healthy con-
trols, so as to analyze the association between 
PTENP1 polymorphisms (rs7853346 rs865005 
and rs10971638) and susceptibility of oral squa-
mous cell carcinoma. 

RESULTS: The results of this research showed 
that rs7853346 [Additive model: Adjusted odds 
ratio (OR) = 0.81, 95% confidence interval (CI) = 
0.66-0.99] was related to the OSCC risk. It was 
not found that the other two sites were associated 
with the susceptibility of OSCC.

CONCLUSIONS: This research indicated that 
rs7853346 is statistically correlated with the OS-
CC risk.
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Introduction

Oral squamous cell carcinoma (OSCC) is one 
of the six most frequent cancers in the world, 
with high incidence and poor prognosis, serious-
ly threatening human life and health. As reported, 
more than five hundred thousand new OSCC cases 
occur worldwide each year1. In the United States 
alone, there are forty thousand new cases and eight 
thousand deaths of OSCC each year2. Despite 
advances in cancer diagnosis and treatment, the 
5-year survival rate of patients with OSCC is still 
only about 50%3,4. Continuous exposure to tobac-
co, alcohol use, and human papillomavirus infec-

tion are the major risk factors for OSCC5,6. At pres-
ent, the pathogenesis of oral cavity cancer remains 
unclear, but it is generally believed that oral cavity 
cancer is attributed to a combined effect of various 
risk factors and genetic and epigenetic changes.

Long non-coding RNAs are defined as tran-
scripts longer than 200 nucleotides, which can 
be involved in a series of biological processes by 
interacting with DNA, RNA or protein7. PTEN 
has been reported as a tumor suppressor in many 
cancers8,9. Long non-coding RNA PTENP1, as a 
pseudogene of PTEN, which is highly homologous 
with PTEN and located in 9p13.3, is involved in the 
occurrence and development of many kinds of hu-
man diseases. It can negatively regulate PI3K/Akt/
mTOR signaling pathway to inhibit the develop-
ment of tumor by interacting with small molecule 
RNA and affecting the expression of PTEN. At the 
same time, studies have proved that PTENP1, as 
a competing endogenous small-molecule RNA for 
the targeted regulation of PTEN, can regulate the 
occurrence and development of tumor8,10,11. Many 
studies have demonstrated that the expression of 
PTENP1 is downregulated or deleted in a variety 
of tumors, including head and neck squamous cell 
carcinoma (HNSCC)12, OSCC13, breast cancer14, 
and gastric cancer15. Liu et al12 reported that the 
expression level of PTENP1 in HNSCC is de-
creased, and the decreased expression of PTENP1 
is associated with the poor survival of patients 
with HNSCC. Gao et al13 found that PTENP1 is 
aberrantly expressed in OSCC and there is a sig-
nificant correlation between the expression levels 
of PTENP1 and PTEN.

Based on the aberrant expression of PTENP1 
in OSCC, three tag single nucleotide polymor-
phisms (tagSNPs) (rs7853346, rs865005, and 
rs10971638) in lncRNA PTENP1 were select-
ed from 1000 Genomes data. The effect of gene 
polymorphism of PTENP1 on susceptibility to 
OSCC in Chinese population was investigated by 
genotyping.
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Patients and Methods

Patients
A case-control study was carried out, involv-

ing 342 newly diagnosed OSCC cases confirmed 
by pathological diagnosis and 711 healthy con-
trols without cancer history from the communi-
ty. All the subjects were unrelated Chinese Han 
population. All the OSCC cases were collected 
from Central Hospital Affiliated to Qingdao 
University without restriction of gender and age 
and history of other malignancies. The controls 
were randomly selected from the healthy popu-
lation who took part in chronic disease screening 
at the same period in Shandong Province, and 
the frequency of age (±5 years) and gender were 
matched with OSCC cases. Information on sub-
jects was collected via face-to-face interviews. 
This study was approved by the Ethics Com-
mittee of Central Hospital Affiliated to Qingdao 
University, China. All the subjects were required 
to sign informed consent. 5 mL peripheral blood 
was taken.

A total of 20 paired cancer tissues and pa-
ra-carcinoma normal tissues of OSCC patients 
were collected and stored in the liquid nitrogen. 
OSCC was diagnosed by two pathologists inde-
pendently.

SNP Selection
Based on data from the databases (dbSNP, 

HapMap, and UCSC), tagSNPs of PTENP1 were 
selected. Haploview software was used to single 
out tagSNPs, with criteria of minor allele frequen-
cy (MAF) ≥0.05, Hardy-Weinberg value ≥0.05, 
and r2<0.8 utilized for tagSNP selection. Finally, 
three tagSNPs (rs7853346 C>G, rs865005 C>T, 
and rs10971638 G>A) were selected.

DNA Extraction 
and Genotyping

The traditional phenol-chloroform method 
was used to extract genomic DNA. The purity and 
concentration of DNA was detected by UV spec-
trophotometry, with DNA stored at -20°C before 
genotyping. DNA was genotyped with TaqMan, 
using Primer Express 3.0 to synthesize primers 
and probes. The 10 μL PCR volume included 1 μL 
DNA template, 5 μL 2× HotTaq PCR Mix, 0.5 μL 
primer, 0.25 μL probe, and 2.5 μL double distilled 
water. The success rate of genotyping was more 
than 99%. 5% samples were selected randomly 
for repeated assays, obtaining the consistent ge-
notyping results as above.

Statistical Analysis
The goodness-of-fit χ2-test was conducted to 

analyze whether every genotype met the Har-
dy-Weinberg equilibrium in controls. Differences 
in gender, age, smoking and drinking condition 
between cases and controls were calculated by the 
χ2-test. The odds ratio (OR) and 95% confidence 
interval (CI) was calculated by the univariate and 
multivariate Logistic regression models to assess 
the statistical correlation between the tagSNPs and 
the risk of OSCC. The stratification analysis was 
performed with gender, age, smoking and drinking 
condition. Statistical Product and Service Solutions 
(SPSS) 19.0 software (IBM, Armonk, NY, USA) 
was used for statistical analyses. All statistical tests 
were two-sided, and p<0.05 suggested that the dif-
ference was statistically significant.

Data were expressed as mean ± SD and ana-
lyzed using GraphPad Prism 5.0. (La Jolla, CA, 
USA) Student’s t-test was performed to compare 
two different groups.

	

Results

A total of 342 patients histopathologically 
diagnosed with OSCC and 711 healthy controls 
with matched age and gender were included in 
this study, as shown in Table I. There were no 
statistically significant differences between the 
two groups in age and gender. The percentage of 
smokers had no statistically significant difference 
between cases and controls (39.8% vs. 35.9%, 
p=0.220), while the percentage of drinkers was 

Table I. Selected characteristics in OSCC cases and controls.

aTwo-sided chi-squared test.

Variables	 Case 	 Control 	 pa

	 N (%)	 N (%)

All subjects	 342 (100)	 711 (100)	
Age			   0.179
    <60	 152 (44.1)	 285 (40.1)	
    ≥60	 190 (55.6)	 426 (59.9)	
Gender			   0.976
    Females	 161 (47.1)	 334 (47.0)	
    Males	 181 (52.9)	 377 (53.0)	
Smoking			   0.220
    Ever	 136 (39.8)	 255 (35.9)	
    Never	 206 (60.2)	 456 (64.1)	
Drinking			   0.010
    Ever	 111 (32.5)	 177 (24.9)	
    Never	 231 (67.5)	 534 (75.1)	
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higher in cases compared with that in controls, 
displaying a statistically significant difference 
(32.5% vs. 24.9%, p=0.010).

The information of selected sites is summa-
rized in Table II. All the selected sites in controls 
were in Hardy-Weinberg equilibrium (p>0.05), 
with MAF>0.05.

The associations of selected sites with OSCC 
in Chinese population were analyzed (Table III). 
The multivariate Logistic regression analysis in-
dicated that rs7853346 significantly decreased 
OSCC risk (Additive model: adjusted OR=0.81, 
95% CI=0.66-0.99) with gender, age, smoking 
and drinking condition adjusted. The stratifica-
tion analysis was performed with gender, age, 
smoking and drinking condition (Table IV). It was 
found that the association between rs7853346 and 
the susceptibility to OSCC was more pronounced 
in non-smokers and drinkers (Adjusted OR=0.74, 
95% CI=0.59-0.97, p=0.027; Adjusted OR=0.68, 
95% CI=0.48-1.00, p=0.048). However, hetero-
geneity was not found between stratification in 
heterogeneity analysis. No statistically significant 

associations of the other two sites with the risk of 
OSCC were observed in the multivariate Logistic 
regression (p>0.05).

Discussion

In the case-control study, the associations be-
tween PTENP1 tagSNPs and the risk of OSCC 
in Chinese population were investigated. Results 
revealed that rs7853346 was significantly associ-
ated with the risk of OSCC. It was observed by 
RT-PCR that the expression level of PTENP1 was 
lower in OSCC tissues than that in normal tissues. 
The study proved for the first time that the genetic 
variation of PTENP1 may be closely associated 
with OSCC in Chinese population, which was of 
highly significance.

It has long been recognized that non-coding 
RNAs are the garbage of transcription without 
biological functions. However, increasingly more 
molecular biological events cannot be explained, 
so non-coding RNAs need introducing. Increas-
ing evidence has demonstrated that non-cod-
ing RNAs play an important role in regulating 
various pathological and physiological process-
es. Non-coding RNAs can be divided into long 
non-coding RNAs and short non-coding RNAs 
according to its length. SiRNAs, a kind of short 
non-coding RNAs, have been reported with im-
portant functions regulating life progress. Long 
non-coding RNAs refer to RNAs with transcripts 
more than 200 nt. PTENP1, as a kind of long 
non-coding RNAs and a pseudogene of PTEN, 
which is highly homologous with PTEN, play 

Table II. Primary information and minor allele frequencies 
(MAFs) of selected SNPs.

HWE=Hardy-Weinberg equilibrium. MAF=minor allele 
frequency.

SNP	 Base	 MAF in our	 HWE
	 change	 controls	

rs7853346	 C>G	 0.314	 0.843
rs865005	 C>T	 0.235	 0.131
rs10971638	 G>A	 0.252	 0.227

Table III. Logistic regression analysis for associations between selected SNPs and risk of OSCC.

aLogistic regression with adjustment for age, sex ,smoking and drinking.
Significant values (p<0.05) are in bold.

SNP	 Genotype	 Case (%)	 Control (%)	 Adjusted OR 	 p-valuea

				    a(95%CI)			 

rs7853346	 CC	 191 (52.9)	 351 (47.5)	 1.00	
	 CG	 141 (39.1)	 308 (41.7)	 0.78 (0.60-1.01)	 0.051
	 GG	 129 (8.0)	 80 (10.8)	 0.84 (0.64-1.11)	 0.223
	 Additive model			   0.81 (0.66-0.99)	 0.042
rs865005	 CC	 200 (58.5)	 409 (57.5)	 1.00	
	 CT	 128 (37.4)	 270 (38.0)	 0.97 (0.74-1.27)	 0.0.802
	 TT	 14 (4.1)	 32 (4.5)	 0.93 (0.67-1.29)	 0.650
	 Additive model			   0.95 (0.76-1.19)	 0.669
rs10971638	 GG	 167 (48.8)	 392 (55,.1)	 1.00	
	 GA	 148 (43.3)	 280 (39.4)	 1.20 (0.92-1.57)	 0.186
	 AA	 27 (7.9)	 39 (5.5)	 1.08 (0.81-1.44)	 0.611
	 Additive model			   1.14 (0.92-1.41)	 0.238
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important regulating functions in a variety of tu-
mors16,17. PTEN is deleted in various tumors, and 
it can encode a phosphatase and negatively regu-
late PI3K/Akt/mTOR signaling pathway to inhibit 
the development of tumor18,19.

It was reported20 that the expression level of 
PTENP1 in hepatocellular carcinoma tissues is 
significantly lower than that in control tissues. 
Moreover, PTENP1 can interact with miR-193a-
3p to suppress cell migration and invasion in he-
patocellular carcinoma. Yu et al21 found that the 
expression levels of PTENP1 and PTEN in blad-
der cancer are significantly reduced, and there is 
a positive correlation between them. The expres-
sion levels of PTENP1 and PTEN are negatively 
correlated with the expression level of miR-17. 
Liu et al12 reported that the expression level of 
PTENP1 in HNSCC is decreased and associated 
with the poor survival of patients with HNSCC. 
Another study22 manifested that the polymor-
phic site rs7853346 on PTENP1 significantly re-
duces the risk of gastric cancer, and the expres-
sion level of PTENP1 in the mutant genotype 
GG/CG is increased. This study suggested that 
rs7853346 could significantly reduce the risk of 
OSCC. The mechanism by which the polymor-
phic site rs7853346 on PTENP1 reduced the risk 
of OSCC remained unclear. The mutation of 
rs7853346 may change the folding structure of 
PTENP1, changing its stability22. However, fur-
ther research is needed to confirm the specific 
mechanism unknown yet.

There were some deficiencies in this work. 
Firstly, the cases were selected from hospitals, 
which may cause selection bias. To reduce the 
potential bias, strict inclusion criteria for cases 
were established, and some factors such as age, 
gender, smoking and drinking were adjusted in 
the statistical analysis. Secondly, the sample size 
was relatively small, limiting the statistical pow-
er. Therefore, investigations with larger sample 
size are needed to validate the initial findings, 
and functional research should be carried out to 
explore the specific mechanism.

Conclusions

We demomstrated for the first time that 
rs7853346 significantly reduced the risk of OSCC, 
but the specific mechanism remains unclear, so 
further functional research should be carried out 
to illuminate it.
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