
ORIGINAL ARTICLE

Identification of high-risk human papillomavirus isolates circulating
in Nigeria and phylogenetic analysis based on the virus essential
protein

Kabir Imam Malik1 • Dutsinma Usman Aliyu2 • Bala Jamilu Abubakar1 • Yusuf Lukman1 • Kumurya Abdulhadi Sale1 •

Bulama Hafsat Alkali1 • Abdulkadir Saidu1 • Doro Aliyu Bala1 • Audu Umoru1 • Nafi’u Lawal3 •

Aliyu Isah Abubakar1

Received: 24 June 2021 / Revised: 3 September 2021 / Accepted: 11 September 2021 / Published online: 21 September 2021
� Association of Gynecologic Oncologists of India 2021

Abstract
Purpose Human papillomavirus detection is crucial in determining preventive approach in cervical cancer. Different HPV

genotypes have been reported worldwide and have shown variations with respect to geographic location and oncogenic

capabilities. We aimed to conduct molecular characterization and phylogenetic analysis of human papillomavirus (HPV) in

Northern Nigeria, to guide public health intervention.

Methods Cervical smear samples were collected from 148 consenting subjects attending different Hospitals in Northern

Nigeria. It was stained with Papanicolaou method and processed for molecular detection of HPV. Isolates of HPV were

sequenced targeting HPVL1 gene. The sequences were analysed for single-nucleotide polymorphism. HPV variant lineages

and relatedness was determined by phylogenetic analysis.

Results The result of the present study showed that 26.4% (34) of the subjects had HPV infection. The result of the

cytodiagnosis showed that 29.4% (10/34) had normal cytology, 23.5% (8/34) had ASCUS, and 20.6% (7/34) had LSIL,

while those having HSIL and SCC accounts for 20.6% (7/34) and 5.9% (2/34), respectively. The result for sequence

analysis shows about fifteen different circulating genotypes in Northern Nigeria. Out of these, HPV 16 has the highest

frequency (20.6%), while HPV 11, 70, 18, 31, 33, 35, 52, 56 and 7 has the least frequency (2.9%) each. Total of 21 single-

nucleotide polymorphisms were detected, out of which 15 are synonymous, while 6 are non-synonymous mutations.

Phylogenetic analysis of HPV genotypes using maximum likelihood method showed that majority of HPV genotypes from

Nigeria clustered with two undetermined lineages. Pairwise distance estimation of some sequences from this study and

some reference sequence revealed a distance ranging from 0.0082 to 2.0994, indicating that the sequences are majorly

closely related.

Conclusion The present study provided important data about molecular epidemiology, characteristics, phylogeny and

polymorphism which will aid in further studies that will advance in-depth understanding of the viral molecular epi-

demiology and possibly policy on public health intervention.
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SNP Single-nucleotide polymorphism

ASCUS Atypical squamous cells of undetermined

significance

LSIL Low-grade squamous intraepithelial lesion

HSIL High-grade squamous intraepithelial lesion

PCR Polymerase chain reaction

Introduction

Cervical cancer is one of the leading causes of mortality

among women worldwide, especially in developing coun-

tries, and the second most common malignancy among

women [1]. Human papillomavirus (HPV) especially type

16 and 18 had been found to be the major causative agent

of cervical and some non-cervical cancers [2].

Most HPVs had been found to cause asymptomatic

infections of the skin and mucosa, and in some cases cer-

vical cancer and other precancerous lesions, which may in

few cases progress to invasive cervical carcinoma [3].

HPVs were classified into high-risk (HR-HPV) and low-

risk (LR-HPV) types based on their pathogenesis and

association with cervical cancer. Low-risk HPV such as

HPV 6 and HPV 11 causes benign lesions and genital warts

and have a negligible probability of malignant progression

[4], while high-risk HPV such as HPV 16 and HPV 18

causes cervical, anal, head, neck and oral carcinomas [5].

Previous studies have detected different HPV genotypes

in clinical specimens, as either single or multiple infec-

tions. These HPV genotypes may be the either HR-HPV or

LR-HPV, with HPV 16 being the most common [6].

Changes in nucleotide sequences such as deletions, sub-

stitution, insertions and single-nucleotide polymorphisms

(SNP) have been observed across variants of HPV, with

SNP been the most common form of genetic variation, and

this can be detected by the ability to distinguish true allelic

variation from sequencing error [7]. Such changes if

occurred within the epitopes coding region of the virus may

result in vaccine failure.

Nigeria is experiencing increased morbidity and mor-

tality rate due to immunizable diseases such as cervical

cancer, tuberculosis and measles [8]. In Nigeria, cervical

cancer is ranked as the second most prevalent cancer

among women aged 15–44, with breast cancer taking the

first in the ranking [8]. It has been found that African

women with normal cytology had the highest prevalence of

HPV accounting for about 22.1%. It was also reported that

African women have higher tendency of developing inva-

sive cancer due to the least likelihood of been screened.

Furthermore, age at first marriage, poor hygienic condi-

tions and promiscuity contribute high prevalence rate of

HPV in some part of Africa. Sub-Saharan Africa has the

highest incidence of cervical cancer with high mortality

rate affecting women aged 18–45 [8].

A research conducted in Gombe north-eastern part of

Nigeria revealed 48.1% prevalence of HPV infection

among women that came for cervical cancer screening [9].

Furthermore, a study carried out in Kano, Nigeria, reported

HPV prevalence of 76% [10]. Another study carried out in

Abuja, Nigeria, reported 10.8% prevalence of high-risk

HPV among HIV-negative women [11]. Though none of

these authors described detailed molecular characterization

of HPV in Northern Nigeria, the high prevalence rate

reported may be alarming and warrant further molecular

epidemiological studies in this part of the world to further

elucidate the virus phylogeny, polymorphism that might

possibly influence policy for public health intervention.

Methods

Study Population

Samples were collected from sexually active women aged

15 years and above attending the gynaecology clinic of

Muhammad Abdullahi Wase Specialist hospital Kano,

Aminu Kano Teaching Hospital and Federal Teaching

Hospital Gombe, all in Nigeria. The study was conducted

between August 2018 and July 2019 in the stated hospitals

and the states. The subjects of the present study comprised

of patients initially diagnosed with either atypical squa-

mous cells of undetermined significance (ASCUS), low-

grade squamous intraepithelial lesion (LSIL) or high-grade

squamous intraepithelial lesion (HSIL), who were at the

clinics for follow-up visit and those patients coming for

screening at the first time. A total of 148 women partici-

pated in this study, and nineteen out of the 148 samples

were excluded because they were found not to contain cells

of the squamocolumnar junction.

Sample Collection

Subjects were instructed to lie in a position for pelvic

examination. A clean sterile speculum was inserted through

the vaginal opening to allow visualization of the cervix.

(Subjects were not menstruating at the time of sample

collection.) Excess cervical mucus was wiped with a clean

swab. A cytobrush was inserted into the endocervix, the

brush was rotated in a circular fashion, and cellular smear

from both ectocervix and endocervix was collected

(squamocolumnar junction).
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The cytobrush was gently removed, and the bristle end

was detached into the vial containing 10mls of 95% alco-

hol. The vial was stored at room temperature until use.

Cytology

The vials containing the cervical samples were centrifuged

at 3000 rpm, the supernatant was dispensed into a clean

tube and a loop full of the sediment was placed on a clean

grease-free glass slide. A smear was made and immediately

placed in 95% alcohol for 15 min, further fixation. Slides

were stained with Harris haematoxylin for 5 min, rinsed in

water, differentiated in 1% acid alcohol, blued in Scott’s

Tap Water for a minute, rinsed in 95% alcohol, stained

with orange G6 for two minutes, rinsed in 95% alcohol,

counterstained with Eosin Azure 50 for 2 min, rinsed in

3-changes of 95% alcohol and finally rinsed in absolute

alcohol. The slides were cleared in xylene and mounted in

DPX according to the method of Papanicolaou [12]. The

slides were examined microscopically and graded based on

the Bethesda system [16] (Fig. 1).

DNA Extraction

DNA extraction was done using Geneaid (VR100) Viral

Nucleic Acid Extraction kit II (Geneaid biotech Ltd.,

Taiwan). Following manufacturers’ instruction, as stated

briefly here, about 200 ll of sample was transferred to a

1.5-ml microcentrifuge tube, and 400 ll of VB lysis buffer

was added to the sample, vortexed and incubated at room

temperature for 10 min. About 450 ll of AD buffer (with

ethanol added) was added to the sample lysate and shaken

vigorously to mix. A VB column was then placed in a 2-ml

collection tube; then, 600 ll of the lysate mixture was

transferred to the VB column and centrifuged at

16,000 9 g for 1 min. The flow-through was discarded and

the VB column placed back into the 2-ml collection tube.

The remaining mixture was transferred to the VB column

and centrifuged at 14–16,000 9 g for 1 min, and a 2-ml

collection tube containing the flow-through was discarded.

The VB column was then transferred to a new 2-ml col-

lection tube. Approximately 400 ll of W1 buffer was

added to the VB column and centrifuged at 16,000 9 g for

30 s. The flow-through was discarded and the VB column

was placed back into the 2-ml collection tube, 600 ll of
wash buffer was added to the VB column, centrifuged at

16,000 9 g for 30 s and the flow-through was discarded.

The VB column was placed back into the 2-ml collection

tube and centrifuged at 16,000 9 g for 3 min to dry the

column matrix. The dried VB column was placed in a clean

1.5-ml microcentrifuge tube, followed by the addition of

50 ll of RNase-free water to the centre of the VB column

matrix and was allowed to stand for at least 3 min to ensure

the RNase-free water was absorbed by the matrix. The

column was centrifuged at 16,000 9 g for 1 min and the

purified nucleic acid was eluted. Extracted DNA was

quantified using NanoDrop 2000 (Fisher Scientific, USA).

Fig. 1 Cervical cancer progression. a Normal cervical epithelium, b atypical squamous cells of undetermined significance (ASCUS), c low-grade
squamous intraepithelial lesion (LSIL), d high-grade squamous intraepithelial lesion (HSIL) and e squamous cell carcinoma (SSC)
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Detection of HPV

HPV was detected by PCR assay using MY09/11 (5’ CGT

CCM ARR GGA WAC TGA TC 3’) and (5’ GCM CAG

GGW CAT AAY AAT GG 3’) and GP5 ? /6 ? primer (5’

TTT GTT ACT GTG GTA GAT ACT AC 3’) and (5’ GAA

AAA TAA ACT GTA AAT CAT ATT C 3’) L1 general

consensus primers [13]. Each PCR mix contained 2.6 ll of
primer pair, 10 ll of dNTPs, 25 ll of polymerase chain

reaction (PCR) buffer, 10 ll of nuclease free water, 1 ll of
KOD FX Neo (Toyobo Life Science department, Inc,

Japan) and 1.4 ll of the sample. For MY09/11primer, the

dsDNA was denatured at 94 �C for 2 min, followed by 35

cycles of 94 �C for 45 s, 55 �C for 45 s and 72 �C for 45 s,

and then 1 cycle of 72 �C for 5 min. For GP5 ? /

6 ? primer, the dsDNA was denatured at 95 �C for 2 min,

followed by 35 cycles of 95 �C for 30 s, 45 �C for 60 s and

72 �C for 90 s, and then 1 cycle of 16 �C for 5 min.

PCR products were visualized using 1% agarose gel

electrophoresis stained with ethidium bromide.

HPV L1 Gene Sequencing

Amplicons of positive samples were subjected to gene

sequencing at 1st BASE laboratories, Malaysia, by next-

generation sequencing method using Applied Biosystems

3730xl sequencer (Applied Biosystems, Massachusetts

USA). The generated sequence data were analysed using

oligo 7 and bioEdit. The sequences were subsequently

analysed by NCBI Blast (blast.ncbi.nlm.nih.gov/Blast.cgi)

to determine the identity of the HPV genotypes.

Phylogenetic Analysis

The L1 nucleotide sequences were used in constructing a

phylogenetic tree using maximum likelihood and neigh-

bour joining methods [14]. The nucleotide sequences were

aligned by applying the ClustalW Multiple Alignment.

Tamura–Nei model was used as the recommended model

of evolution. Finally, maximum likelihood (ML) tree-

building algorithm was used to construct a single tree using

MEGA X software [15]. Reference sequences were

obtained from the GenBank and used to construct distinct

phylogenetic branches (Table 1).

Single-Nucleotide Polymorphism Analysis

Sequences were aligned and compared using NCBI

BLAST. Sequences with highest maximum score, query

coverage, E value and percentage identity were selected.

Alignment was observed, and positions with nucleotide

variability between the query sequence and subject

sequence were identified. The reading frames for the

sequences were determined by identifying the Start codon

(AUG). The sequences were read from the start codon and

the codon(s) at which a single-nucleotide change occurred

were identified. This was further investigated to determine

whether a change in a single nucleotide in each codon may

change the amino acid that is coded for. The observed

polymorphisms were then checked for similarity to repor-

ted polymorphisms across different molecular databases

and published articles.

Statistical Analysis

Frequencies and percentages were used in presenting the

data obtained. The distribution of HPV genotypes accord-

ing to lesion grades and also PCR result in relation to age

was compared by two-tailed Fisher exact test using SPSS

version 20 (SPSS, Inc., Chicago, USA).

Results

Cytological Analysis

In this study, 129 women whose age ranges from 15 to

82 years with a mean age of 39 years participated in this

study, majority (62%) of which falls within the age of 20 to

40 years, and the least (3.2%) falls within the age range of

71–90 years. The subjects were grouped into five cate-

gories based on whether they are having epithelial cell

abnormality or not; the result showed that 65(50.3%) had

normal cytology, 14(10.9%) had ASCUS, 32(24.8%) had

LSIL, 15(11.6%) had HSIL and 3(2.4%) had SCC.

Molecular Detection and Distribution of HPV
in Relation to the Lesion Grades

In general, 26.4% (34/129) of the study subjects were

positive for HPV infection, out of which 29.4% (10/34)

were found to have normal cytology. The result further

showed that 23.5% (8/34) of the total HPV positive sub-

jects have ASCUS, and 20.6% (7/34) have LSIL, while

those having HSIL and SCC were 20.6% (7/34) and 5.9%

(2/34), respectively. It was observed that 8 out 15 subjects

with HSIL and 1 out of 3 subjects with SSC were negative

for HPV. This might be due to the fact that some of our

samples are retrospective samples, it is possible that the

virus DNA degraded, or there is presence of PCR inhibitors

in the sample.

Furthermore, the result of the analysis of whether an

individual is infected with a single HPV genotype or more

showed that 76.5% (26/34) of all infected subject have

single HPV genotype infection, while multiple infections
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accounts for 23.5% (8/34) of the positive samples

(Table 2). The finding of this study indicates that HPV 16

was the most common genotype (20.6%) in the study area,

this is followed by HPV 51 (8.8%), HPV 6, 66 and 81

(5.9%) and the least types are HPV 11, 70, 18, 31, 33, 35,

52, 56 and 7 each accounting for 2.9% (Table 2).

Sequencing

A total of 9 sequences of HPV 16, 31, 81, 66 and 56 were

deposited in GenBank with accession numbers MN075932

to MN075940.

Phylogenetic Analysis

Phylogenetic analysis of HPV genotypes using maximum

likelihood method showed that majority of HPV genotypes

from this study clustered with two undetermined lineages

(Fig. 2). Some genotypes were found to cluster with

European (KU298917.1, KU298917.1 and EF177178) and

African (EF177176.1 and (EF177177.1) lineages. Also,

HR-HPV isolates from this study were found to cluster

with some LR-HPV (HPV 70 and HPV 11).

SNPs

A total of 21 single-nucleotide polymorphisms (SNP) were

found among four study subjects. It was observed that 6/21

of the SNP were non-synonymous mutations which result

in the change in the amino acid sequence. The remaining

15 polymorphisms were synonymous mutations (Table 3).

Discussion

Human papillomavirus is a silent killer that causes cervical

and other non-genital cancers through long-term exposure

and progressive process that takes 10-15 years to develop

into a full-blown invasive carcinoma. Several approaches

are employed in curtailing the menace of HPV, one of

which is the use of L1 prophylactic HPV vaccines that

elicit the production of neutralizing antibodies against the

virus. In the present study, we analysed cervical smear

samples of 148 women collected, of which 129 were

analysed for HPV infection using PCR. HPV DNA was

found in 34/129 of the samples giving a prevalence of

26.4%. With regard to lesion grades, this study found a

HPV prevalence of 7.8% in subjects with normal cytology

Table 1 Reference sequences

used in constructing

phylogenetic trees

Accession no Country HPV genotype References

HQ644236 USA HPV 16 Chen et al., (2000)

AF534061 USA HPV 16 Fu et al., (2002)

KU050168 Ecuador HPV 16 Bedoya-Pilozo et al., (2015)

AF536180 USA HPV 16 Fu et al., (2002)

HQ644298 USA HPV 16 Chen and Burk, (2010)

HQ644257 USA HPV 16 Chen and Burk, (2010)

AY686579 USA HPV 16 Chen et al., (2004)

AF402678 USA HPV 16 Burk and Terai, (2001)

AF472509 USA HPV 16 Burk et al., (2002)

KU050113 Ecuador HPV 35 Bedoya-Pilozo et al., (2015)

KU050142 Ecuador HPV 31 Bedoya-Pilozo et al., (2015)

KU050119 Ecuador HPV 52 Bedoya-Pilozo et al., (2015)

KU050154 Ecuador HPV 58 Bedoya-Pilozo et al., (2015)

KU050110 Ecuador HPV 33 Bedoya-Pilozo et al., (2015)

KU050106 Ecuador HPV 6 Bedoya-Pilozo et al., (2015)

KU050107 Ecuador HPV 6 Bedoya-Pilozo et al., (2015)

KU050131 Ecuador HPV 53 Bedoya-Pilozo et al., (2015)

KU050123 Ecuador HPV 61 Bedoya-Pilozo et al., (2015)

KU050127 Ecuador HPV 70 Bedoya-Pilozo et al., (2015)

KU298917 Brazil HPV 56 Siqueira et al., (2015)

KU298918 Brazil HPV 56 Siqueira et al., (2015)

EF177176 USA HPV 56 Fu and Burk, (2006)

EF177177 USA HPV 56 Fu and Burk, (2006)

EF177178 USA HPV 56 Fu and Burk, (2006)
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and 18.6% in those with squamous intra-epithelial lesion,

confirming the fact that squamous intra-epithelial lesion is

caused by HPV. The present study found 15 HPV geno-

types including 5 LR types (HPV 6, 11, 40, 70, 81), 8 HR

types (HPV 16, 18, 31, 33, 35, 51, 52 and 56) and two HPV

other types (HPV 7 and 66). The present study also found

that 66.7% of HPV 16 isolates belong to the same lineage,

with the remaining 33.3% belonging to African (C) lin-

eage. However, some isolates from this study were found

to belong to the European lineage. Phylogenetic tree drawn

from sequences obtained from this study and reference

sequences from Jing [17] using maximum likelihood

showed that two HPV 16 and three HPV 56 genotypes

clustered with lineage A (European), and a genotype each

of HPV 6 and HPV 66 clustered with lineage B (African-

1). The remaining sequences were found to cluster with

two undetermined lineages. But by using the neighbour

joining method, the tree showed almost similar phylogeny,

with three HPV 56 genotypes clustering with lineage A,

while HPV 6, 66 and two HPV 16 genotypes clustered with

lineage B. This method also showed same phylogeny for

the remaining isolates as seen using the maximum likeli-

hood method. Pairwise distance estimation between some

sequences from this study and some references sequences

Table 2 Distribution of HPV

types according to lesion grades
HPV types Normal ASCUS LSIL HSIL SCC Total p-value

Low risk

6 - 1 1 - - 2(5.9) 0.976*

11 - - 1 - - 1(2.9)

40 - - - 1 - 1(2.9)

70 - 1 - - - 1(2.9)

81 1 1 - - - 2(5.9)

High risk

16 2 2 1 1 1 7(20.6)

18 1 - - - - 1(2.9)

31 - - - 1 - 1(2.9)

33 - - 1 - - 1(2.9)

35 1 - - - - 1(2.9)

51 2 - - 1 - 3(8.8)

52 1 - - - - 1(2.9)

56

Others

7

66

-

-

-

-

-

1

1

-

1

-

1

-

-

-

-

1(2.9)

1(2.9)

2(5.9)

Others

7 - - - 1 - 1(2.9)

66 - 1 1 - - 2(5.9)

Co-infections

16 ? 6 - 1 - - - 1(2.9)

16 ? 66 - - 1 - 1 2(5.9)

16 ? 35 1 - - - - 1(2.9)

16 ? 51 - - - 1 - 1(2.9)

40 ? 7 - - - 1 - 1(2.9)

81 ? 16 ? 18 1 - - - - 1(2.9)

66 ? 81 - 1 - - - 1(2.9)

Total 10 8 7 7 2 34(100)

*Fisher’s exact test

Normal = Normal cytology

ASCUS = Atypical squamous cells of undetermined significance

LSIL = Low-grade squamous intraepithelial lesion

HSIL = High-grade squamous intraepithelial lesion

SCC = Squamous cell carcinoma
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showed variable homology between the DNA sequences.

Pairwise distance estimation between sequences from this

study showed a distance ranging from 0.0082 to 2.0994,

indicating close relationship between the sequences. This

Fig. 2 Molecular phylogenetic analysis of Nigerian HPV isolates and reference HPV sequences retrieved from NCBI

Table 3 Single-nucleotide

polymorphism(s) observed in

this study

Sequence ID/HPV Reference sequence Nucleotide change Amino acid change Type of mutation

From To

N6/HPV18 U89349.1 A864T

C885T

A941G

G996A

Q R Synonymous

Synonymous

Non-synonymous

Synonymous

N9/ HPV16 U89348.1 T6636G

T6639A

C6698T

A6699T

T I Synonymous

Synonymous

Non-synonymous

Synonymous

G10/ HPV16 U89348.1 T6636G

T6636G

C6698T

A6699T

T I Synonymous

Synonymous

Non-synonymous

Synonymous

S23/ HPV33 M12732.1 C6601T

A6618T

T6610G

C6708T

G6717A

6608C

6636A

6649C

6650A

Y

S

C

L

F

Y

Non-synonymous

Non-synonymous

Non-synonymous

Synonymous

Synonymous

Synonymous

Synonymous

Synonymous

Synonymous

Synonymous
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study has detected a total of 21 single-nucleotide poly-

morphisms using different reference sequences from NCBI

with accession numbers (U89349.1, U89348.1, X74483.1,

U31794.1 and M12732.1) which to the best of our

knowledge has never been previously reported. Of these, 6

are non-synonymous mutations, while the remaining 15

were synonymous. The non-synonymous mutations were

found to cause a change in the secondary structure of the

proteins involved (T2233I, Q315R, Y2207L, S2237F and

C2240Y).

The prevalence in this study is similar to 21.6% found in

a study by Fadahunsi [18] in Ile Ife, and higher than 10%

found by Gage [19] in Ondo state. However, a study by

Manga [9] in Gombe State (one of the study areas of this

study) revealed a prevalence of 48.1%, which is almost

twice that found in this study. This may be due to the

nested PCR method employed by Manga and colleagues

with GP5 ? /6 ? and PGMY 09/11 consensus primers

resulting in higher detection rate of the viral DNA. A study

by Bedoya-Pilozo [6] in the coastal city of Ecuador

revealed a prevalence of 68%, a finding much higher than

that found in this present study. This may be due to the

fresh biopsies collected in addition to the cervical smear

samples, giving more chances of amplifying the viral

DNA. Another factor that may lead to this is the ethnic

composition of the Ecuadorian population and also the high

rate of migration from border countries of Peru and

Columbia.

The findings of the study by Kleter [20] which reported

a prevalence of 12% in subjects with normal cytology and

35% in those with squamous intra-epithelial lesion and

another study by De Sanjos [21] which reported a HPV

prevalence of 22.1% in women with normal cytology are in

agreement with the findings from this study. This implies

that there is increased rate of HPV infection among sexu-

ally active women, and this may be due to lack of aware-

ness about routine gynaecological screening tests that are

focused towards diagnosing cervical changes or abnor-

malities, so as to avoid malignant progression. Other fac-

tors that might lead to this are multiple sex partners, poor

personal hygiene, diet, access to medical care and possibly

failed vaccine efficacy or vaccine resistance.

A study by Badial [22] reported a HR-type prevalence of

57.5%, which is almost close to 61.5% found in this study.

A study by Manga [9] reported a finding of 10 HPV types

in Gombe Nigeria, with HPV 38, 45, 56, 58 and 82

reported, but not found in this present study. He also

reported HPV 18 to be the most common (44.7%), which is

in contrast to what was obtained in the present study; HPV

16 was found to be the most common in the present study

(20.6%). This indicated the need for frequent review of the

most circulating HPV genotype to guide public health

intervention, at any given time. There is also an urgent

need to intensify research with local isolate of the virus to

find virus therapeutics and vaccine variant [23]

Phylogenetic analysis of HPV 16 from Tunisian women

by Ghedira [24] revealed that 85.7% of HPV 16 variants

belong to the European (A) lineage. Ghedira, however,

reported variants of European lineage to be spread all over

the world except for sub-Saharan Africa where the African

variants are more prevalent.

A limitation of this study is the low number of samples

(148) analysed and that no biopsies were collected in

addition to the cervical smear samples. Therefore, further

studies are recommended to address these limitations and

provide in-depth understanding of the molecular charac-

teristic of HPV genotypes circulating in the study area.

Conclusion

The present study provided important basic data about the

molecular epidemiology, characteristics, phylogeny and

polymorphism which will aid in further studies involving

larger number of study subjects to advance in-depth

understanding of the viral genomics. Furthermore, it has

been established that there is variation in the most common

circulating HR-HPV in a particular time and at a given

region, warranting the need for frequent updating at

interval, which genotype of the virus is more prevalent so

as to guide public health interventions. The existence of

SNPs among the circulating HR-HPV may indicate that

vaccine designed using wild type of such isolates might

require review to ascertain if the available vaccine can still

be relevant in the control of such variant, thought larger

study subjects needs to be recruited to establish this fact.
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