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Abstract 

Cervical cancer is the fourth most common cancer in women, and the seventh of all human cancers. It is the most rampant cancer 

of the female genital tract in the developing world and manifests in two common histological subtypes: squamous cell carcinoma 

which is derived from squamous cells of the cervix and cervical adenocarcinoma which arose from the glandular cells. Most 

cases of deaths from cervical cancer occur in the less developed countries of the world where there are ineffective screening 

systems. Factors that increase the risk for developing cervical cancer include infection by Human Papilloma Virus (HPV) as the 

main direct factor and other indirect factors such as smoking, dietary habits, age, race, socioeconomic status, sexual history, use 

of oral contraceptives, high parity and the human immunodeficiency virus infection. Identifying the genetic alterations that 

predispose to or associate with cervical cancer will help in the screening of patients at risk of the cancer thereby allowing early 

diagnosis and prompt management with better outcomes. In this review we describe the role of HPV DNA integration into the 

host cellular genome, the effects of viral E6 and E7 proteins, and the loss of heterozygosity as genetic factors in cervical cancer.  
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*INTRODUCTION 

 

This is the cancer of cervix, the lower, narrow end of the 

uterus. The cervical canal connects the uterus and the vagina 

(Figure 1). The epithelium of the cervix varies, consisting of 

two types of cells: squamous cells that form layers in the 

epithelium and columnar cells that form the glandular 

epithelium. The junction where these two cell types meet is 

called the transformation zone (Moscicki, et al. 2006). In this 

zone the columnar epithelium transforms into squamous 

epithelium and this is the site where dysplasia, the first step in 

cervical carcinogenesis, develops. Cervical cancer is divided 

into two types: Cervical squamous cell carcinoma, which is 

derived from squamous cells, the thin, flat cells that line the 

cervix and cervical adenocarcinoma, which arise in the 

glandular cells of cervix, which make mucus and other fluids 

(Burghardt and Ostor, 1983). Long-lasting infections with 

certain types of human papillomavirus (HPV) cause almost all 

cases of cervical cancer. Vaccines that protect against 

infection with these types of HPV can greatly reduce the risk 

of cervical cancer. Having a Pap test to check for abnormal 

cells in the cervix or a test to check for HPV can find cells that 

may become cervical cancer. These cells can be treated before 

cancer forms. In other word, cervical cancer can usually be 

prevented by vaccination or cured if diagnosed, found and 

treated in the early stages 

 

EPIDEMIOLOGY OF CERVICAL CANCER 

Cervical cancer is the fourth most common cancer in women, 

and the seventh of all human cancer, with an estimated 

528,000 new cases in 2012 (IARC, 2012). Cervical cancer has 

become a global public health problem, with an incidence of 
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over half a million and deaths in excess of a quarter of a 

million every year (IARC, 2012). Most cases occur in 

undeveloped and developing countries where there are 

inadequate or ineffective screening systems (Waggoner, 

2003). 

 

RISK FACTORS FOR CERVICAL CANCERS 

All women are at risk in developing cervical cancer. The 

primary factor is infection by HPV. However, other factors 

that may increase the risk for women developing cervical 

cancer include smoking, dietary habits, age, race, 

socioeconomic status, sexual history, use of oral 

contraceptives, high parity and the human immunodeficiency 

virus (Figure 2).  

 

 
Figure 1  

A schematic drawing of the human female reproductive 

system showing the relative position of the cervix (Kidshealth, 

2018) 

E-mail: magbadegesin@yahoo.com 



Cervical cancer genetics 
 

 Archives of Basic and Applied Medicine 5 (October 2017):           Gbadegesin et al 48 

 
Figure 2.  

Development of cervical cancer requires interplay of genetics and environmental risk factors (Husain and Ramakrishna, 2015). 

 

Human Papilloma Virus 

The primary risk factor for cervical cancer is the Human 

Papilloma Virus (HPV). There are several types of HPV, 

which vary in their ability to transform the cervical epithelium 

(Cannistra and Niloff, 1996). Genital HPV types are divided 

into high and low-risk types according to their oncogenic 

potential (Sigurdsson et al., 2007). Infection with high-risk 

HPV (HR-HPV) is a necessary, but insufficient factor for 

cervical cancer; additional viral and host genetic events are 

required to drive cells to the malignant phenotype (Pett and 

Coleman 2007). HR-HPV is detected in 99.7% of all cases and 

also in the vast majority of high-grade neoplasia (Lehoux et 

al., 2009). 

  

Smoking 

Cigarette smoking is among the most consistently identified 

cofactors that increase the risk of cervical cancer. Studies have 

shown that there is a twofold increased risk of development of 

cervical cancer for smokers compared to non-smoker 

(Castellsague et al., 2002). Although the actual mechanism by 

which smoking causes an increased risk of cervical cancer is 

not fully understood, smoking may be associated with the 

reduction in number of the Langerhans’ immune cells in the 

cervix epithelium (Derchain et al., 1996).  

 

Oral contraceptives  

Women who are HPV positive and have used oral 

contraception for five or more years have a threefold increased 

risk in developing invasive squamous cell carcinoma (Moreno 

et al., 2002). The Upstream Regulatory Region (URR) of HPV 

16 contains a glucocorticoid regulatory element that permits 

E2 independent early gene transcription (Gloss et al., 1987). 

As a result, steroid hormones may enhance viral transcription 

and stimulate malignant progression. 

 

Sexual history  

Women who become sexually active before age of 16 and had 

multiple sexual partners have a higher risk of developing 

cervical cancer. This may be because of the higher chance of 

getting an HPV infection which is a major causative agent of 

cervical carcinogenesis (Brinton et al., 1993). 

Low socio-economic status  

Low socio-economic status especially in low-resource settings 

has been recognized as one of the risk factors for many health 

problems. This is due to the fact that women of low socio-

economic ability often have limited income, poor nutrition, 

less awareness about health issues and preventive behaviour, 

and less access to health care services such as Pap smear 

screening. As a result, they are more vulnerable to diseases and 

illnesses such as cervical cancer (Dos Santos and Beral, 1997). 

 

The human immunodeficiency virus (HIV)  

Studies have shown that women who are infected with HIV 

are more easily infected with high risk HPV types and are 

more prone to develop precancerous lesion than HIV-negative 

women in the same age category (Gaffikin et al., 2003). This 

is most probably because HIV damages the body’s immune 

system and makes it easier for such women to contact HPV. 

 

HISTOLOGICAL SUB-TYPES OF CERVICAL 

CANCERS 

A normal and healthy cervix is pink in colour with the walls 

consisting of the epithelium and stroma. There are two main 

types of cervical cancer (1) Squamous cell carcinoma (SCC) 

and (2) Adenocarcinoma (AC). The SCC arises from the 

multilayered squamous epithelium of the ectocervix and 

transformation zone, whereas AC arises from the glandular 

epithelium of the endocervix (Szalmas and Konya 2009). 

Squamous cell carcinoma accounts for approximately 90 % 

and adenocarcinoma for approximately 10 % of cervical 

cancers (Ndofor et al., 2011). 

 

STAGING OF CERVICAL CANCER 

International Federation of Gynecology and Obstetrics (FIGO) 

standard is usually used in the staging of cervical cancer. It has 

put into consideration clinical parameters like size, depth of 

penetration into the tissue, and spread within and beyond the 

cervix (Figure 3).  

Stage I: The disease is confined to the cervix (includes sub-

stages IA1, IA2, IB1 and IB2 depending on the depth of 

penetration into the tissue). 
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Stage II: Cancer has spread outside the cervix into the upper 

vagina or to the tissue beside the cervix (parametrium), but not 

to the sidewall(s) of the pelvis (includes sub-stages IIA1, 

IIA2 and IIB). 

Stage III: Cancer has spread to the lower part of the vagina or 

all the way through the parametrium to the sidewall(s) of the 

pelvis (includes sub-stages IIIA and IIIB). 

Stage IV: Cancer has spread to surrounding organs or distant 

tissue, such as the lungs and distant lymph nodes (includes 

sub-stages IVA and IVB). (Koyama et al., 2007). 

 

 
Figure. 3:  

Staging of cervical cancer according to Fédération 

Internationale de Gynécologie et d'Obstétrique (FIGO) 

(Koyama et al., 2007). 

DIAGNOSIS OF CERVICAL CANCER 

Pap test and colposcopy are the major means of diagnosis. 

These allow the gynaecologist to detect abnormal changes in 

the cervix. Colposcopy is a widely used method to check the 

cervix for abnormal epithelia. The gynecologist applies a 

vinegar-like solution to the cervix and then uses an instrument 

much like a microscope (called a colposcope) to look closely 

at the cervix. The doctor may then coat the cervix with an 

iodine solution (Schiller test) in which healthy cells turn brown 

and abnormal cells turn white or yellow. The gynaecologist 

then obtains a biopsy for examination by a pathologist. 

 

CERVICAL CARCINOGENESIS  

Cervical cancers progress in a multistep process, from pre-

invasive cervical intraepithelial neoplasia (CIN) to invasive 

stages (Grubisic et al. 2009). Most cervical cancers originate 

from the squamous epithelium near the opening of the cervix 

(Alberts et al. 2002), where the proliferation normally occurs 

only in the basal layer (Figure 4A). The newly generated cells 

move towards the surface, differentiate, and form flattened, 

keratin-rich, non-dividing cells that are sloughed off as they 

reach the surface (Alberts et al., 2002). It is not unusual to find 

patches in which this organisation is disturbed in a way that 

suggests the beginning of a cancerous transformation, called 

cervical intraepithelial neoplasia (CIN). These changes can be 

low-grade (CINI), moderate (CINII), or severe (CINIII) 

(Szalmas and Konya 2009).   

 In the low-grade lesions, dividing cells are no longer 

confined to the basal layer, but occupy the lower third of the 

epithelium (Figure 4B). Most of these lesions will 

spontaneously regress; however, about 10% might progress to 

become high-grade lesions. Most of the epithelial layers will 

then be occupied by undifferentiated dividing cells, which are 

usually highly variable in cell size and shape (Figure 4C). If 

untreated, the abnormal tissue may persist and stop 

progressing or it may regress spontaneously. However, in 

almost half of the cases with this situation, progression will 

occur, giving rise to an invasive carcinoma where cells cross 

or destroy the basal lamina, invade the underlying tissue, and 

metastasize (Figure 4D).   

 

 

 
Figure 4:  

The stages of progression in the development of squamous cell cervical carcinoma (Alberts et al., 2002). 
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Figure 5: Human Papilloma Virus (HPV) genome map (Burk et al., 2009). 

 

 

PATHOGENESIS OF CERVICAL CANCER 

Three major factors have been identified in the pathogenesis 

of cervical cancer, two of which are related to the presence of 

HPV. These include the consequences of Human Papilloma 

Virus (HPV) DNA integration in the cellular genome, the 

effects of viral E6 and E7 proteins and the accumulation of 

cellular genetic damage (Wani and Nair, 2003). 

 

Human Papilloma Virus (HPV) infection and cervical 

cancer: Human papillomavirus is one of the most common 

causes of sexually transmitted disease in both men and women 

worldwide. It is associated with a variety of clinical conditions 

that range from innocuous lesions to cancer (Sigurdsson et al., 

2007). Human papilloma virus was first suggested to be the 

causative agent of cervical cancer in 1976 and was identified 

in the beginning of the 1980s in human genital warts and 

cervical biopsies (zur Hausen, 2002). It is a circular double-

stranded DNA virus with a size of 8 kb (Figure 5). The HPV 

genome consists of 3 general regions; an upstream regulatory 

region (URR) containing sequences that control viral 

transcription and replication. Also is an early region 

containing open reading frames (ORFs) such as E1, E2, E4, 

E5, E6 and E7, encoding proteins that are involved in multiple 

functions like trans–activation of transcription, 

transformation, replication, and viral adaptation to different 

cellular environments. There is a third region called late region 

that is coding for the L1 and L2 capsid proteins that form the 

structure of the virion and make the viral DNA packaging and 

maturation possible (Burk et al., 2009). 

 Papilloma viruses belong to the family Papillomaviridae 

and occur in most mammals and birds. They are highly diverse 

with over 100 types having been detected in humans and 

described, based on the DNA sequence (Husain and 

Ramakrishna, 2015). About 40 HPV types can infect the 

epithelial and mucosa lining of the anogenital tract and other 

areas (Steben and Duarte-Franco, 2007). The genital and 

mucosal types belong to the taxonomy genera alpha-HPV that 

also contains some cutaneous types, which cause warts (de 

Villiers, 2004). Molecular epidemiologic studies have shown 

that some types of HPVs are the principal causative agent of 

invasive cervical cancer and cervical intraepithelial neoplasia 

(Walboomers et al., 1999). 

 The genital HPV types are divided into low risk 

(LR),which are found mainly in genital warts, and high-risk 

(HR) types, which are associated with invasive cervical cancer 

(Munoz et al., 2003). HPV types 16, 18, 31, 33, 35, 39, 45, 51, 

52, 56, 58, 59, 68, 73 and 82 have been enlisted as being 

carcinogenic in humans (Cogliano et al., 2005). Of these, HPV 

16 and 18 are responsible for around 90% of all cervical cancer 

cases (Walboomers et al., 1999). It is also known that 

infections with more than one HR-HPV type can occur 

representing a possible reason for development of the cervical 

cancer (Trottier et al., 2006). Case–control studies, case series, 

and prevalence surveys have shown that HPV DNA can be 

detected in 90–100% of all cases. 

 However, there have been some HPV-negative cervical 

cancers reported (McGraw and Ferrante, 2014). These 

findings are believed to be due to artifacts in the current 

detection methods, or potentially due to loss of HPV DNA 

during the progression to cervical cancer (McGraw and 

Ferrante, 2014).  In contrast, the prevalence of HPV DNA in 

women identified as suitable epidemiological controls is 

between 5–20% in cervical cell samples (Bosch et al., 2002). 

Based on this, infection with at least one oncogenic high-risk 

HPV type is suggested as a necessary but insufficient cause of 

cervical cancer. HPV is a common sexually transmitted 

infection and every second a woman will get exposed to and 

be infected with HPV during her lifetime. The prevelence in 

sexually active young women ranges from 20-46% (Schiffman 

and Brinton, 1995) and decreases with age. Although, the 

majority (70-90%) of women infected will clear the HPV 

within 12 to 30 months (Moscicki et al., 1998), HPV remains 

the major risk factor for cervical cancer development in older 

women (Adam, 2000). Figure 6 describes an overview of HPV 

associated events in the pathogenesis of cervical cancer. 
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Figure 6:  

An overview of HPV associated molecular events in cervical carcinogenesis (Adapted from: Wani and Nair, 2003). 

 

 

 
Figure 7:  

High Risk HPV (HR-HPV) integration events detected in cervical carcinomas (Pett and Coleman 2007). 

 

 

For HPV to successfully infect the host, it requires presence of 

epidermal and mucosal epithelial cells that are still able to 

proliferate (zur Hausen, 2002). In the basal cell layers the virus 

only expresses the early genes (E5, E6 and E7), leading to 

enhanced proliferation of infected cells and their lateral 

expansion (Figure 7). The next step is to infect the suprabasal 

layer, where the virus expresses the late genes, initiating 

replication of the circular viral genome and formation of the 

structural proteins. When the virus reaches the upper layers of 

the epidermis, or mucosa, complete viral particles are 

assembled and released.  Munger et al.(1989) showed that just 

the E6 and E7 genes of HR-HPV types were able to 

immortalize human cells in tissue culture. The E6 and E7 

genes are consistently expressed in malignant tissue, and 
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inhibiting their expression blocks the malignant phenotype of 

cervical cancer cell (McDougall, 1994). This is partly 

achieved by the E6 interaction with p53 (Werness et al., 1990) 

and E7 with RB (Dyson et al., 1989) leading to inactivation of 

these tumour suppressor pathways.   

 The site of integration of the HPV DNA in the host 

chromosome is between the viral regulatory genes E1 and E2. 

The E1 and E2 genes activate viral replication through 

interaction with specific sequences in the HPV genome origin 

of replication (Hamid et al., 2009). Upon integration, the viral 

regulatory genes and the E6 and E7 genes are expressed from 

viral promoters, but with a different regulation, in which host 

factors might play an important role (Gloss et al, 1989). From 

these hybrid viral-cellular aberrant RNA messages, normal E6 

and E7 proteins are synthesized. The cellular DNA might 

undergo complex rearrangements or deletions (Gloss et al, 

1989). This could therefore be a signature or biomarker for 

cervical cancer and/or carcinogenesis. 

 

The role of Viral E6 in cervical cancer  

The role of E6 in cervical cancer via degradation of p53 

protein is summarised in Figure 8. Mucosal high-risk E6 

proteins are best known for their ability to associate with the 

cellular tumour suppressor p53 (Werness et al., 1990). 

Association of E6 with p53 leads to degradation of p53 via 

recruitment of an ubiquitin ligase, E6-AP (Scheffner et al., 

1993), with subsequent inhibition of the transcriptional 

regulatory activities of the p53 protein. The E6 proteins from 

multiple human and animal papilloma viruses bind to cellular 

proteins other than p53 and E6-AP. These include (i) 

transcription factors such as p300 (Patel et al., 1999), myc 

(Gross-Mesilaty et al., 1998), interferon regulatory factor 3 

(IRF3) (Ronco et al., 1998) and autocrine motility factor 1 

(AMF-1/Gps2) (Degenhardt & Silverstein, 2001); (ii) factors 

that determine adhesion, cytoskeleton and polarity, such as 

paxillin (Vande Pol et al., 1998), the mammalian homologue 

of Drosophila disk–large tumour-suppressor gene product 

(DLG) (Kiyono et al., 1997), Scribble (Nakagawa & 

Huibregtse, 2000), membrane-associated guanylate inverted-1 

(MAGI-1) (Glaunsinger et al., 2000) and multiple PDZ protein 

1 (MUPP1) (Lee et al., 2000); (iii) apoptosis factors such as 

the pro-apoptic Bcl2 protein, Bak    (Thomas & Banks, 1998); 

(iv) replication factors and DNA repair factors such as mcm7 

(Kukimoto et al., 1998) and XRCC1 (Iftner et al., 2002); and 

(v) other proteins such as E6 target protein 1 (E6TP1) (Gao et 

al., 1999), E6 binding protein 1 (E6BP1) (Chen et al., 1995) 

and protein kinase PKN (Gao et al., 2000). In addition, E6 can 

induce telomerase activity by inducing the expression of 

human telomerase reverse transcriptase (hTERT) (Veldman et 

al., 2001). 

 

The role of Viral E7 in cervical cancer 

The E7 proteins of High-risk HPV are best known for their 

ability to associate with the cellular tumour suppressor, pRb 

(Gage et al., 1990). Association of high-risk E7 with pRb also 

promotes the degradation of pRb (Jones et al., 1997) through 

a proteasome-mediated pathway (Gonzalez et al., 2001) and 

disrupts the capacity of pRb to bind and inactivate functional 

cellular E2F transcription factors (Chellappan et al., 1992). In 

addition to binding pRb, high-risk E7 proteins can bind to 

other pocket proteins (p107 and p130) that are related to pRb 

(Davies et al., 1993) and also interact with different members 

of the E2F family of transcription factors (Dyson et al., 1993) 

associated kinase inhibitors p21 and p27 (Funk et al., 1997).  

 

 

 
Figure 8:  

The E6 protein and cellular ubiquitin-protein ligase E6-AP (E6 associated protein) form a complex which causes the 

ubiquitination and degradation of p53 resulting in the inhibition of the transcriptional regulatory activities of the p53 protein 

(Scheffner et al., 1993). 
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 Thus, E7 can associate with and/or alter the activities of 

multiple cellular factors that normally contribute to the 

regulation of the cell cycle. Other interactions have been 

identified between high-risk E7 and cellular factors including 

the S4 subunit of the 26 S proteasome (Berezutskaya & 

Bagchi, 1997), Mi2beta, a component of the nuclease 

remodelling and de-acetylase (NURD) histone complex 

(Brehm et al.,1999), the fork head domain transcription factor 

MPP2 (Luscher-Firzlaff et al., 1999), the transcription factor 

activator protein-1 (AP-1) (Antinore et al., 1996) insulin-like 

growth factor binding protein 3 (Mannhardt et al., 2000), TBP 

(Phillips and Vousden, 1997), TBP-associated factor110 

(Mazzarelli et al., 1995) and a novel human DNAJ protein, 

hTid-1  (Schilling et al., 1998). 

 

 
Figure 9:  

Interaction between Oncoprotein E7 and Tumour Suppressor 

Gene Rb disrupts the capacity of pRb to bind and inactivate 

functional cellular E2F transcription factors (Chellappan et al., 

1992). 

 

GENETIC ALTERATION IN CERVICAL CANCER 

Several genetic alterations like Loss of Heterozygosity (LOH), 

point mutations, translocations, and amplification have been 

identified in cervical cancer cells. 

a. Loss of Heterozygosity 

Loss of heterozygosity (LOH) is a common molecular 

genetical change found in different kinds of human cancer. It 

may result in the loss of a particular DNA region. If the loss is 

recurrent in a significant number of cases of a particular 

tumour tissue type, it means that this chromosome region may 

play a role in tumour carcinogenesis (Tomlinson et al., 1996). 

The LOH analysis in patients with cervical cancer has been 

extensively investigated leading to the identification of several 

chromosomal regions that are recurrently affected. For 

instance, 3p12-24 has been identified as a target for LOH in 

both squamous cell carcinomas and adenocarcinomas (Karlsen 

et al., 1994). This LOH in 3p might be an indicator of tumour 

progression because its frequency increases from 25% in 

FIGO stage I cases to 100% in stage IV cases (Larson et al., 

1997). In addition, 6p21.3 and 6p24 regions have also 

identified to be associated with LOH. The candidate altered 

gene on 6p21.3 is TNF-α (Kersemaekers et al., 1998). The 

LOH of TNF-α may make tumour cells less sensitive to the 

induction of apoptosis. As a result, survival of such a cell is 

enhanced (Krammer, 1997). 

 

b. Mutation 

There have been several studies attempting to detect mutations 

in genes well know in other tumours. Several cellular genes 

such as TP53 (Tornesello et al., 2013), PIK3CA (Bertelsen et 

al., 2006) c-Myc (Myc) and ErbB2 (Zhang et al., 2002), cIAP1 

(Imoto et al., 2002), Ras (Alonio et al., 2003) PTEN (Cheung 

et al., 2004) and LKB1 (Wingo et al., 2009) have been found 

mutated or functional inactivated in variable proportions of 

cervical cancers. 

 

(i) p53 Mutation in Cervical Cancer: The p53 gene is 

located on chromosome 17 p, it has 11 exons, 393 amino acids 

with a molecular weight of 53kd.The wild type is a tumour 

suppressor gene and apoptosis inducer, The Mutant type losses 

its tumour suppressor function by gain of oncogenic function. 

Functional loss of the tumour suppressor p53 by alterations in 

its TP53 gene is a frequent event in cancers of different 

anatomical regions (Petitjean et al., 2007; Ojesina et al 2014). 

Mutations in TP 53 genes are among the most common genetic 

alterations in many human malignancies (Vousden, 2002). Up 

to 90% of TP 53 mutations are non-synonymous and 

determine single amino-acid changes primarily within the 

DNA binding domain region (exon 5–8) located between 

codons 125 and 300 (Petitjean et al., 2007; Ojesina et al., 

2014). Mutations in p53 gene are the most frequent genetic 

events in human cancer estimated to be more than 50% of the 

human cancers, including cervical cancers. 

 

(ii)  Rb Mutation in cancer: The retinoblastoma tumour 

suppressor gene (rb) encodes a nuclear phosphoprotein, 

termed p105Rb or pRb, which has been found mutated or 

deleted in several types of human malignant tumours (Friend 

et al., 1987). Mutations in RB have been found to frequently 

occur in lung and oesophageal cancers (Fujishita et al., 1995; 

Li et al., 1993). 

 

(iii) PTEN mutation in cancer: Phosphatase and tensin 

homolog (PTEN) is a tumour suppressor gene localized on 

chromosome 10 (10q23.3) in a region that is often associated 

with loss of heterozygosity and consequent predisposition to 

carcinogenesis in a number of malignancies. Genetic, 

epigenetic and protein expression alterations in PTEN have 

been described in several types of tumours such as brain, 

prostate, breast, thyroid and endometrial tumours (Tamguney 

and Stokoe, 2007). PTEN phosphatase is a negative regulator 

of the Akt/PKB survival pathway, which is over-expressed in 

cervical squamous cell carcinoma (CSCC) (Tashiro et al., 

1997). PTEN protein significantly diminished in CSCC 

compared to control suggesting that the loss of PTEN 

expression plays a role in cervical carcinogenesis. 

 

 (iv) PIK3CA mutation in cancer: Genes involved in the 

PI3K pathway represent potential therapeutic targets for 

cancers, and PIK3CA mutation status may be useful as a 

biomarker for targeted therapy of cervical cancer. The 

frequently mutated and constitutively activated PI3K pathway 

is involved in the pathogenesis of various human cancers 

including cervical cancers (Xiang et al., 2015).  The PIK3CA 

is one of the most commonly mutated genes associated with 

cervical cancers (Ojesina et al., 2014). Most PIK3CA 
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mutations found in cervical cancer occur in the helical domain 

(exon 9), whereas a few PIK3CA mutations have been reported 

to affect the kinase domain (exon 20) (Xiang et al., 2015). 

 

(v) LKB1 Mutation 

Germline mutations in the LKB1 tumour suppressor gene 

(a.k.a. STK11) result in Peutz-Jeghers Syndrome (PJS), a 

hereditary condition characterised by benign gastrointestinal 

polyps and an elevated risk of malignant epithelial cancers at 

various anatomic sites (Alessi et al., 2006). The LKB1 gene 

was shown to undergo somatic mutation in >30% of non-small 

cell lung cancers (Ji et al., 2007) suggesting that LKB1 may 

play a broad tumour suppressor role. 

 

Conclusion 

Genetic alterations contribute to the pathogenesis of cervical 

cancer. There have been several studies attempting to detect 

mutations in genes well known to have point mutations in 

other tumours (Khalida and Nair, 2003). Several cellular genes 

such as TP53 (Tornesello et al., 2013), PIK3CA (Bertelsen et 

al., 2006) c-Myc (Myc) and ErbB2 (Zhang et al., 2002), cIAP1 

(Imoto et al., 2002), Ras (Alonio et al., 2003) PTEN (Cheung 

et al., 2004) and LKB1 (Wingo et al., 2009) have been found 

mutated or functional inactivated in cervical cancers. A 

comprehensive knowledge of genetic alterations that 

predispose one to cervical cancers or are associated with 

cervical cancers will help in the screening of patients at risk of 

the cancers thereby allowing early diagnosis. For instance, 

knowledge of cancer specific mutated genes and aberrant 

proteins is being developed for an application in the early 

detection of eight different cancer types using liquid biopsy, a 

non invasive method (Cohen et al., 2018). A multidisciplinary 

research team at the college of Medicine, University of Ibadan, 

is presently examining genetic alterations that predispose to or 

associate with cervical cancers. This will help in screening of 

patients at risk of the cancer thereby allowing early diagnosis 

and prompt management with better outcomes.  
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