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Oral cancer is one of the leading cancers worldwide, and its early detection is urgently required, especially for long-term users of tobacco. Tumorigenesis has been proven to be the result of a multi-step process involving 2 or more genetic alterations that ultimately lead to the transformed malignant phenotype of cancerous cells. For long, cancer has been known to be caused by alterations in the genetic blueprint of cells.   It is widely accepted that an imbalance in the molecular signaling programs responsible for differentiation and proliferation can lead to cancer. It is also known that distinct gene expression programs are switched on or off during development, growth, and differentiation.

In the past decade, it has become apparent that epigenetic alterations also underlie the etiology of cancer. Epigenetic mechanisms are those that result in the heritable alteration of gene expression profiles that is not caused by an alteration in the primary DNA sequence. The core of epigenetic control lies in the chemical modification of DNA and histones. Epigenetic events such as aberrant methylation of gene promoter regions are associated with the loss of gene function. This DNA change constitutes a heritable state and seems to be tightly linked to the formation of transcriptionally repressive chromatin. 

Successful cancer treatment depends on accurate, reliable, and reproducible classification of a tumor by using all the available analyses including histopathology, cytogenetics, and histochemistry. Since epigenetic changes may be easier to reverse than genetic lesions, considerable research has been invested in their characterization. For decades, the search for cancer genes has focused on genetic defects that could be used as markers for the identification of these genes. Epigenetic changes like DNA hypermethylation can be detected before the onset of malignancy and may prove to be ideal molecular markers. DNA methylation frequently leads to 
transcriptional changes in both tumor suppressor genes and oncogenes. Some of the techniques developed thus far enable the identification of novel cancer genes altered by DNA methylation alone or in combination with genetic events. They may even enable the improved classification of tumor types and subtypes that can then be used to predict tumor behavior (for example, drug resistance or metastasis) or enable the early detection of tumor development or relapse. 

Changes in the methylation status serve as potentially sensitive molecular markers to define risk states
, monitor prevention strategies, achieve early diagnosis, and track prognosis. A better understanding of the molecular processes by which these methylation changes occur will enhance our understanding of chromatin modeling and gene regulation and may also yield novel modalities for cancer. 

The use of hypermethylated CpG islands as tumour biomarkers has benefited from extremely sensitive polymerase-chain-reaction (PCR) methods to detect methylated DNA sequences
. These approaches have been used to detect abnormally methylated gene sequences in the DNA from the serum (Lee TL, Leung WK, Chan MW, et al., 2002), sputum (Palmisano WA, Divine KK, Saccomanno G, et al., 2000), bronchial lavage fluid (Ahrendt SA, Chow JT, Xu LH, et al., 1999), urine  (Cairns P, Esteller M, Herman JG, et al., 2001), and lymph nodes (Sanchez-Cespedes M, Esteller M, Hibi K, et al., 1999) of patients with many different types of cancer. Studies conducted using the sputum of lung cancer patients have provided promising evidence that cancer can be detected or its development can be predicted up to 3 years before clinical detection of tumors in smokers. PCR assays that have been modified to provide quantitative information regarding the number of hypermethylated alleles in samples have the potential to discriminate benign prostate lesions from malignant ones.

In our study, we selected a unique panel of genes that exhibit hypermethylation in their promoter regions, because of which they are known to predispose the carrier to oral cancer. We attempted to map their promoter regions by sodium bisulphite DNA modification and methylation-specific PCR, whereby we could easily identify the methylation pattern of the genes. Samples were obtained from the buccal scrapings of individuals with a history of tobacco use, who might be more prone to developing oral cancer. 

The following are the 8 proteins whose corresponding genes were selected for the study
:
1. Ras association domain family 1A (RASSF1A): A tumour suppressor
2. Retinoic acid receptor beta (RAR(): A protein known to be responsible for differentiation

3. E-cadherin (CDH1): This protein is responsible for cell-cell adhesion.
4. H-cadherin (CDH13): This protein is responsible for tumor cell invasion and metastasis.
5. Fragile histidine triad (FHIT): This protein is thought to be responsible for regulating the proliferation and apoptosis of lung cancer cells.
6. Tissue Inhibitor of metalloproteinases type 3 (TIMP3): It is responsible for metastasis.
7. Glutathione-S-transferase P1 (GSTP1): This protein is responsible for the intracellular detoxification of cells.

8. O6-methylguanine-DNA methyltransferase (O6 MGMT): DNA repair protein
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�The meaning of this sentence is not clear. Perhaps, it can be revised as “Hypermethylated CpG islands can now be used as tumor biomarkers because extremely sensitive polymerase chain reaction (PCR) methods have been developed for the detection of methylated DNA sequences.”
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