
5495

DOI:http://dx.doi.org/10.7314/APJCP.2013.14.9.5495
Alu Hypomethylation in Smoke-exposed Epithelia and Oral Cancer

Asian Pac J Cancer Prev, 14 (9), 5495-5501

Introduction

 Oral squamous cell carcinoma (OSCC) is the most 

frequent malignant neoplasm of the oral cavity which 

represents approximately 3% of all malignancies affecting 

humans (Yasusei et al., 2004; Song et al., 2011). OSCC 

alterations (Lingen et al., 2011; Saintingny et al., 2011). 
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Abstract

 Background: Alu elements are one of the most common repetitive sequences that now constitute more than 
10% of the human genome and potential targets for epigenetic alterations. Correspondingly, methylation of these 
elements can result in a genome-wide event that may have an impact in cancer. However, studies investigating 
the genome-wide status of Alu methylation in cancer remain limited. Objectives: Oral squamous cell carcinoma 
(OSCC) presents with high incidence in South-East Asia and thus the aim of this study was to evaluate the Alu 
methylation status in OSCCs and explore with the possibility of using this information for diagnostic screening. 
We evaluated Alu methylation status in a) normal oral mucosa compared to OSCC; b) peripheral blood 
mononuclear cells (PBMCs) of normal controls comparing to oral cancer patients; c) among oral epithelium of 
normal controls, smokers and oral cancer patients. Materials and Methods: Alu methylation was detected by 

patterns; hypermethylation (mCmC), partial methylation (uCmC+mCuC), and hypomethylation (uCuC).  
mCmC value is suitable for differentiating normal and cancer in oral tissues 

in the oral epithelium from normal, light smoker, heavy smoker, low stage and high stage OSCC (p=0.0003). 

%mC or %mCm

respectively. Conclusions: Alu hypomethylation is likely to be associated with multistep oral carcinogenesis, and 
might be developed as a screening tool for oral cancer detection. 
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promoter hypermethylation of tumor suppressor gene 

are now thought to occur in the transition of normal oral 

(Diez-Perez et al., 2011; Lingen et al., 2011). Furthermore, 
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et al., 2011). 

2009; Kristy et al., 2009). 

pathogenesis of oral cancer. 

Materials and Methods

Samples

Cohort 1

Cohort 2

Cohort 3

Oral rinse   
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DNA extraction

at 4oC at 2500 rpm for 15 min. Next, the supernatant 

oC at 2,500 

o

oC 

Alu) 

o

o

primers with an annealing temperature of 53o

TaqI in 

TaqI
o

Alu methylation analysis and calculation

mCm

(uCm mCu uCuC). 

Next, the percentage of each methylation pattern can 

mCm

m

mCm uCm mCu

uCu

Statistical analysis

Figure 1. 
Method. TaqI
in 3 patterns; hypermethylation (mCm

partial methylation (mCu uCm

(uCu A) TaqI B) 
TaqI

C) TaqI

groups of oral rinse samples
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Alu methylation status comparing normal oral mucosa 
and oral cancer tissues

overall methylation levels (mC) in oral cancer, was lower 

mCmC values, this 

the %uCuC values in oral cancer tissues was higher than 

%mCmC value. 

Comparisons of Alu methylation status between PBMCs 
from normal and oral cancer patients

comparison of %mCm uCm mCuC. 

Comparison of Alu methylation status in oral rinse 
samples from normal, light smoker, heavy smoker and 
oral cancer patients

m

(Figure 4). 

Figure 4. Comparisons of Alu Methylation Levels in 

Cancer and High Stage Oral Cancer

Levels in FFPE Derived Normal Oral Mucosa and 
Figure 3. Comparison of Alu Methylation Levels in 
PBMCs from Normal and Oral Cancer Patients
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 mC mCmC uCm mCuC uCuC

Figure 5. 
Normal and Oral Cancer. mC or 

mCm mC false negative 

mCm mC or mCm

mC mCm

of mC and mCmC methylation pattern
m mCmC show the 

in Figure 5, m

for the mCm

m mCm

of sensitivity, the methylation level of mC or mCmC in oral 

rinse sample has high potential for use as a screening tool 

Discussion

mCm

the increase in uCu

to follow this approach for oral cancer, since it is not as 

rinse samples which its self represents an excellent 

majority of the oral rinse contains cells from the normal 
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mC or mCmC 

methylation pattern, implying that, this technique may 

cancer in oral rinse sample. 
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