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Abstract—Cervical cancer is the fourth most common cancer in 
women, and the seventh overall, with an estimated 528,000 new cases 
and 266,000 deaths from cervical cancer worldwide in 2012. The 
causative agent of cervical cancer is Human Papillomavirus (HPV) 
and HPV 16 and 18 are the main causative types .There are reports 
dedicated towards the characterization of the genetic contribution to 
the disease variance, with many modifiers gene for cervical cancer.  
In this study we have undertaken a normalization approach to 
identify the differential regulation of genes in cervical cancer by 
analyzing cervical cancer microarray data sets from GEO database. 
EPHA3 gene belongs to the ephrin receptor subfamily of the protein-
tyrosine kinase family and its expression has been reported in many 
types of cancers. We investigated the role of EPHA3 gene; found to 
be 3-fold down regulated, in cervical cancer. Our results suggest that 
the lower levels of EPHA3 may lead to RAS activation, causing 
uncontrolled differentiation and proliferation, thus playing a key role 
in metastasis. 

1. INTRODUCTION 

Cervical cancer is the fourth most common cancer in women, 
and the seventh overall, with an estimated 528,000 new cases 
and 266,000 deaths from cervical cancer worldwide in 2012 
[1]. The causative agent of cervical cancer is Human 
Papillomavirus (HPV) and HPV 16 and 18 are the main 
causative types [2, 3, 4-6]. 

The mechanisms by which HPV integrates its DNA into the 
human genome are not fully understood although there are a 
number of hypotheses including DNA instability, and 
transcriptional regulation of integrants [7]. Cervical 
carcinomas are associated with certain specific types of HPV, 
particularly type 16, 18, 33 and 42. 

The association of HPV with cervical cancer has provided the 
background and the scientific justification for improving 
screening programs and for developing HPV vaccines [8]. 
Two broad classification of HPV vaccines are known; a. 
Prophylatic HPV vaccine and b. Therapeutic HPV vaccines. 
DNA-free virus-like particles (VLP) synthesized by the self-
assembled viral particles of the main structural HPV proteins, 
L1 protein (or L1 and L2 protein), induce strong humoral 
responses from neutralizing antibodies and are thus the best 

candidate immunogens currently available for HPV vaccine 
trials. 

Comparative genomic hybridization supports the evidence that 
PIK3CA (located in 3q26.3) is an oncogene in cervical cancer 
and that its amplification may be linked to cervical 
tumorigenesis [9]. AGRN, CCL18, FERMT1, ILB, MELK, 
NUP210, etc. are some of the genes reported to be up 
regulated in cervical cancers, while, CRNN, HOPX, DALP1, 
HEBP2, KRTDAP, etc. are some of the genes reported to be 
down regulated in cervical cancers [10]. For this, we have 
studied the regulation of cervical cancer its physiological 
functions, and the differentially expressed genes in cervical 
cancer. 

The studies observed the down regulation of EPHA3 gene is 
may be responsible for variability in frequency of infections. 

With intent to treat cervical cancer patients in a better manner, 
the present study aims to understand the upregulating and 
downregulating genes during the disease progression. The 
study also addresses the possibility of genes other than 
EPHA3 which may be responsible for variability in frequency 
of infections. 

2. MATERIALS AND METHODOLOGY 

2.1 Gene datasets 

The Gene Expression Omnibus (GEO) is a public repository 
that archives and freely distributes microarray, next-generation 
sequencing, and other forms of high- throughput functional 
genomic data submitted by the scientific community. Two 
gene datasets were obtained from GEO viz. GSE29216 and 
GSE29570. This database stores curated gene expression 
Datasets, as well as original series and platform records in the 
Gene Expression Omnibus (GEO) repository. Dataset records 
contain additional resources including cluster tools and 
differential expression queries. 

2.2 DNA microarray  

DNA microarray known as gene chips, bio- chips or silicon-
chips, are solid support usually made up of glass or silicon, 
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Our studies observed the down regulation of EPHA3 gene 
may be responsible for variability in frequency of infections. 

We can link the down regulation of EPHA3 may lead to RAS 
activation, causing uncontrolled differentiation and 
proliferation, thus playing a key role in metastasis. Therefore 
it may be concluded that down-regulation of EPHA3 in 
Cervical Cancer may also lead to loss of cell-to-cell adhesion 
and hence could play a key role in metastasis. 
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