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ABSTRACT

I-luman papillomaviruses (HPVs) are major pathogens associated with tlrc developrnent of

cancer of the uterine cervix which is the most common malignant turrrour of s'omen

rvorldwide. Human Papillomaviruses infection is a very common sexually transrrittable

infection having more than 100 subtypes distinguished by genetic variability. Among the

HPV subtypes that infect the anogenital tract, subtlpes 16, 18, luve been defined as high-risl<

for cervical carcirroma. Reliable diagnosis of HPV infection, particularll,the 'high-risk' types

(16/18), may facilitate early identification of 'high-risk' populations for developing cervical

cancer and rnay augment the sensitivity and specificity of primary cervical cancer scrccning

prograrnnres by conrplerlenting the conventional Pap test. TIrus. baselirrc infornration on

human papillonravirus (IJPV) prevalence and typc distribution is highly dcsirable to evaluate

the impact of prophylactic HPV vaccines in the near futrre. It will encourage scientists to

study in detail rnulti-stage cervical carcinogenesis and tal<e preverrtive strategies related to

HPV.

Irr the cru'rent study, general consensus primers were used to screen 100 sanrples (n:100)

obtained fi'om patierrts attending the outpatient departrnent of Mother and Child Hospital,

PIMS and Sheikh Zayed HospitalRahim Yar Khan werc screened tbr the presence o1'llumarr

Papillomavirurs and its subtypes, All the patients enrolled were marr'red and above 20 years of

age. ln order to determine the prevalence of HPV in the given population, PCR was

perforrred using consensts primers (Fl/Rl) and genotyping of each positive sanrplc rvas

determined using restrictiorr fi'agnrent lengtlr polynrorphism (RIrl.P) tcchrriquc [bllouccl br

standard sequencing.

Out of 100 patients (n:100), only l0 (n=10) were found to be positive fbr Flurrrarr

Papillonravirus, inclicating a plevalence of l0%, on our general populatiorr. Out of these l0

t
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HPV positive patients, I (1%) patient was positive for HPV 16,2 (2%) found to be IIPV l8

and I (lYo) each was HPV 33 and HPV 61. The remaining 5 (5%) population sanrples

cotttained low risk types HPV. An association of the obtained rcsults with different risl<

factors associated as also established. These results indicate that Hunrarr Papillorrravirus is

present in tlre general population patients of our population, thurs proper screening nrethods

ancl tests should be devised for tirrrely detection and severity of infection.

!

a



a

ir!*

Y

Chapter



a

Chapter I Irrtroclrrction

Introduction

Cervical carcinoma is considered to be the third most common cancer in rvomen in the

world. The prime risk factor in developrnentof cervicalcancer is the infection caused by various

lruman papillomavirus (HPV) types (l(jaer et a\.,1995; Schiffrnenet al., 1993). HPV are a group

of tnore than 150 related viruses. 40 such types can be easily transrnitted through direct sl<in-to-

skin contact during vaginal, anal, and oral sex. HPV DNA has been found in rnore than 99%o of
cervical cancer biopsies. HPV-16 and -18 account for about 70% of cancers of tlre cervix.

vagina, and anus and for about 30-400/o of cancers of the vulva, penis, and Oropharynx (Munoz

et o1.,2006). Amongthese, HPV type l6 (llPV-i6) is the nrostcorlnron, foilou,ed b1, I{PV 18, -

45, -31, and -33 (Bosch et al., 1995; Walboomers et al., 1999). In Western countries, FIPV

vaccines are being wiJely introduced (Markowitz et a\.,2007). while nes, potentlal broacl-

spectrum HPV vaccirles are under development (Jagu et aI.,2009,). Prirnary cen,ical scrcening

trsing novel strategies based on the HPV DNA assays is highly recommendecl (Sanl<aranarayanarl

et ol., 2009, Munoz et ol., 2008). HPV infections are the most common infection that is

transmitted through sexual contact. In fact, at some point in their lives, a Iarge part of sexually

active popLrlation is infected withone or rnoreof its types. Recent studies show that 42.5percent

of rvomen suffer from genital HPV irrfections at some point in their life, while arourrcl 7 percent

of adults suffer from oral FIPV infections (Hariri et al., 20ll; Gillison e/ at., 2012). FIPV

infections have an association with rnost genital benign and malignant neoplastic lesions. The

human Papillornaviruses are grouped into mucosal and cutaneous types. as vvcll as

epiderrnodysplasia verruciforrnis (EV)-associated types. Moreover. according to their associatiorr

with malignant lesions HPV types are also classified as low- and high-risl< types (Bosch et a/.,

1995;Van Ranst e, al., 1996).

IIPV is so cotlltllo11 that more than half of all sexually active adults will be infectecl in

their lilbtinte. although )'oLnrg, sexually active \\/onten bear the brunt of both infection ancl

clinical complications. Though rnost of these infections are cleared by host immune system,

some women will develop eruptive diseases including genital rvarts, cervical dysplasia, ancl

invasive cervical cancer. The present options for treatment are not curative; and thus,

u
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Chapter 1 I ntroduct ion

preventative vaccines for lowering the incidence of HPV infection and its associated diseases

may offer a promising substitute to current therapies (Auh, 2006).

The cervical cancer patients norrnally come rvith the cornplains of abnormal vaginal

bleeding, spotting. unusually long or heavy periods, or blood-stained discharge liorn the vagina

between periods, bleeding or bloody discharge fiom the vagina after menopause, bleeding after

dottching, post coital pain and bleeding watery discharge from the vagina, increasccl arlorrnt of

discharge fiorn the vagina, foul-smelling discharge frorn the vagina (Devita et ct\.,2008). The

natural history of cervical cancer is thought to be characterized by a r,vell-defirred, ancl u,lrat uas

once believed to be a lenghy, pre-nralignantphase. Inthe cervix, high-risk HPV is one necessary

factor in the development of cervical squamoLrs cell carcinonra. Normally, the pre-invasive

lesions are asymptomatic; however inci'Cental symptoms may be produced by concomitant

syntptoms (Souharni 2005). However, further maturation of cervical epithelialcells develops into

dysplastic lesions. Lesions containing morphological changes, rvithout involvement of the full

thickness of the epitheliurn by basal-type neoplastic cells and resulting in rnalignancy,(at1,pia)

are referred as dysplasia. Most of these low-grade dysplastic lesions rvill revert rvithout

intervention, lvhile others may expande to cover the fullthickness of the ccrvicalepithcliurtr tlrus

becoming high-grade which rnight further progress through invasil,e stage to develop into rumor

(Pytynia et a\.,2014).

l.l Huma n Papillomavirus Genome and P roteins

In 1983 scientists first isolated Human Papillomavirus HPV type l6 in cervical cancer

cells and rvithin 12 years it was confirmed as a human carcinogen necessary for the clevelopmerrt

of cervical cancer (Gillison et al., 2014). The Papillomaviruses are a heterogeneous. cir.cular

dorrble-stranded DNA viruses having genome size of around 8 kb. These inl'cct humans as u,ell

as numerous and diverse animal species. To date, more than 120 tlpes of IJuman

Papillomaviruses (HPVs) have been classified, outof which 84 have been cloned and sequencecl

completely, partial sequence analysis of a polymerase chain reaction (PCR) product of others

have been identified (Terai ct o1.,2001). To recognize a Papillomavirus into a clistinct t1,pe, the
a
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complete genome should be cloned and Ll gene sequence should be at least 90% similar to

previously typed HPVs (Delius et al., 1998).

AllHPVs are circular, non-enveloped, double stranded genome which are approxilrrately 8

kilo base pair in size. Majority of FIPV encode eight rnajor proteins, six of these are located in

the'early (E)'region while two in the'late (L)'region (Table 1). The'early'proteirrs are

regulatory proteins. They play roles in HPV genome cell cych, replication and transcription,

apoptotic regulation, cell signaling, structural modification of thc infbcted cell arrcl, imrnurrc

modulation. Majority of tlrese proteins are expressed throughout the infectious cycle with

possibly reduced expression at late stages, E4 acconrpanied by E5 are expressed late in infcction

(Doorbar ct ul., 1997). E2 contains an N-terrninaldorlain mediating protein-protein interactions,

a C-tcrntinal DNA binding domain and a flexiblc hinge region. Thc Ll and L2 proteins

subsequently follow the E proteins and are particularly expressed in the granular layer of the

epithelitrm, These comprise the virus capsid rvhich is necessary for transmission oIvirus. spreacl

and survival in the environment. (Graham et al., Z0l0).

reenttlg and Characlerizctliott of llunnn Papillontavirus (subtypes) in a specif c Pakistoni population
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Gene Category

EI

E2

E4

E5

E6

E7

LI

L2

Gene Function

Viral replication

Modulatio n o f transc ript io tt a ncl re p licat io n

Productive viraI inlection

Tra ns lorming prope rt ies

Oncoprotein: interaction with p53 protein

Oncoprotein: ittteraction ivith pRb protein

Major capsid protein

Major capsid protein

,*

Table 1.1 Human Papillomaviruses gene functions. Adapted frorn: Anderson 2002

o
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1.1.1 Open rcading frame of HPV:

The Papillomavirus genome is divided into an early region (E), encoding six (lrl. E2. ll4.

E5, E6, and E7) open reading frames (ORF) which are immediately expressed after initial

infection of a host cell and a late region (L) that encodes a major capsid protein Ll and a minor

capsid protein L2. A single DNA strand encodes all viralORFs

After the infbction of host cell, early promoter of HPVI6 is activated and a polycistronic primary

IINA containirrg all six early ORIrs is transcribed. This poll,cistronic RNA contains tltrce exons

and two introns and undergoes active RNA splicing to generate rnultiple isoforrns of mRNAs

(Zhenget u|.,2006).

In sonre cervical carcinonta cell lines, a minor, non-spliced transcript is clctcctccl rr hie lt

encornpasses the full-length reading liames of the E6 and E7 protcins (Snrotkin et ul., 1989.

Smotkin et al., 1986). If RNA preparations are contaminated u'ith viral genonric DNA, it carr

produce an amplified product which is irJentical to that derived frorn the full-len$h transcript.

I{ori,ever, the existence of this transcript in cervical premalignant lesions and carcinomas remain

controversial (Cornelissen et al., 1990; Falcir'rclli et al., 1993). Moreover, the close proximity of

the E6 protein translation termination codon to the initiation codon for E7 in the ftrll-len$h

transcript makes it unlikely that the E7 protein is efficiently translated (Kozak et al., 1987).

(F ig.3)

\)

t)
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Fig. 1.2. Gcnome structurc and transcription map of HPV-I6'

In tlre nriddle of the panel, the bracket line represents a linear forrn of the virtts gclrorllc

presenting a better form of head-to-tailjunction, promoters (arrorvs), and earll'(AI:) nrrd Lrtc

(AL) polyadenylation sites. The open reading liarnes (ORFs) (open boxes) are drarvn abot'e

the bracket. The nurnbers over each ORF are the nucleotide positions of the first nrrcleotide

of the startcodonand last nucleotide of the stop codons in the FIPV-16 genorne. The E4 ORIr

spans two exons and formation of the intact E4 ORF requires RNA splicing (dashed lines).

LCR indicates a long corrtrol region.

v
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1.2 Transmission and Integration

FIPV type. anatomical location, and the nature and timing of local cellular and tissue

influences defines the outcomes and progress of HPV infection (Chang et al., 1995;Stoler et al.,

2000). Virions enter basaland para basalcells in areas of erosion whereas viral DNA in the ccll

nuclei. The viral infectioncanbecome widelydispersed whenextensivetissue repair is goirrgon.

Viral persistence in keratinocytes is capricious and deperrds on rts difl-crent t1'pes (llo ct trl

1995). Finally. integration of viralDNA may take place which can result in li['elong persiste nce

of some viralgenes in the cell. In the cervix, low risk HPV types' inlbction is of relativclv shorl

duration. rvhereas inflection by highest risk t1'pes renrains for longcr tirne period. At tirnes, these

infectiolts may beconre persistent ancl lasts )icars or cven decades: increasing the risk of cervical

cancer. (Bosch et a1.,2002). The infection can become widely dispersed and persistent when

HPV enters immature, actively dividing metaplastic basalstem cells. On contrar5', if III']V inl.cct

only in the para basal transit arnplifoing cells the infection may become transient or quasi-

pers iste nt.

A primary event in carcinogenesis of cervix uteri involves viral E6 and E7 genes

deregulated activity, which target, p53 and pRB, respectively along with others. The E7 genc

cleregulated activity in proliferating cells resultantly increases the expression of pl6lNK4a

(Cillison et crl.,20l4) rvhich is a fcature of cervicalcarcinonras and their true precursor lesions.

At first, HPV replicates to reach about 25-50 genomes/cell (Steenbergen et al., 1998: Cheng cl

ul., 1995). Four nrultifunctional viral proteins El, E2, 86, and E7 activities are involvecl rn the

process. Orre irnportant activity of E7 is that itoverconres the pRB turrror supprcssor blocli I'll:

transcription factors is liberated as a result of binding of E7 to pRTl and its rclatcd ttrcmbct's'.

which play key roles in pronioting host cell and viral DNA svnthcsis. Moreover Il7 binds to and

resultantly activates cyclin complexes, like p33-cyclin depenclent kinase 2, controllirrg

progression through the cellcycle. The p53 protective controlpathways can be overcome by E6

protein (Werness et al., 1990), which prevents the genetic damagc that may possibly lead to

carcinogenesis. HPV genome uses E2 protein to attach to host chromatin via and rcplicate at a

steady state (Chow and Broker, 1994; Dollard et al., 1992,F lores and Lanrbart, 1997).
C
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This tethered theta mode of replication is consdered to be beneficial as it rninimizes the

loss of HPV DNA frorn cells by non-disjunction and the presence of low amounts o1'HPV DNA

in cells have less chances of detection by intracellular interference mechanisms rvhich nright

trigger apoptosis. While the differentiation of cells and their movement to surface, a nornral

differentiation and maturation process leads to pyknotic condensed cells that s\\/arnp from the

tissue. In virally infected tissues, however, unscheduled DNA replication is activated in some

spinous cells, along rvith a srvitch in viral DNA replication to the rolling circle mode, leading to

the production of viral progeny (Cheng et al., 1995). This DNA synthesis reactivation can be

detected by the HPV virions presence in upper hyer subset of cells as well as tltc prcscncc of

punctate proliferating cell nuclear antigen tissue staining (a protein with a key rolc in DNA

rep licat io n).

E6*l which is one oithe spliccd isoform RNAs. servcs as an E7 mRNA ancl translate E7

oncoprotein. Contrarily, for translation of E6 oncoprotein an intron that remains intact witlrout

splicing in the E6 ORF is necessary(Tang et a|.,2006). However, vialE2 regulation is triggered

by viralearll, llnpt.ription and high levels of E2 repress the transcription. Tlre disruption of E2

ORF causes HPV genomes to integrate into host genome bypreventingEZ repression on E6 and

E7. This n,ay, viralgenonre integration into host DNA genorne increasingE6 ancl E7 exprcssiorr

and promote cellular proliferation and the chance of rnalignancy.

1,2,1 Integration into the host chromosome

Cancer is a multigenic disease and is rnostly somatic (Kinzler and Vogelstein, 1996, l.998

I-engauer et al, 1998). The genes related to cancer can fall in two ma.ior categories: oncogenes

that have a dontinant effect and tunror suppressor genes with a recessive phenotype. Majority of

tumour types are a result of recurrent chromosomal alterations that act as rlarl<ers for the

prcsence ofan orrcogenesis-related gene (Rabbitts, 1994, 1997).

t,'
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Table. 1.2 Recent Lack of Homologies in cen'ical carcinonus

Adapted:PA Laza,1999

C hr.,nr,)rr)tr1c No. of cnses o/o R€ferencas

regr orl (posrlvc'rnlorrrrolrve)

3p1a 1-P22 1661391 ,tg Yokota et al, 1939, Jon€s Jnd Nakamum, 1992

Kohno et al. 1993. Karlsn el 31, 199,1,

Mrlla el al, 1994a, Mullohandov et cl, 199",

Ku et al, 199/ Lirson el cl 1997

Chu et al, l9rS H-?llrrer el 31, 13'-ri

Kecenrrekers el 3,- 1993,
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l_lrrFllo.relil ll9! Kcrccola€kerselil l[r_]Al)
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r,t, ,,, I r,ldo. rr rt ,!196

,,1-.-r trel , ,., [,;il' ]t],,r , I r,J',

\1 , ',f rrrdo, ' n. '11-, Hiieil r' P'i i";-
Kerse,DJeleIs rl xr l99.JJ 1995i,

l{ ;utrti el al, 19"2 Krelb{ng al ar 1992

Mrlrs el 31, 19!i.1r. Pirt et ll, 1995
Itfu r,l rrrdo. t' r ili€ K et lr
i.-,.,r,Jekt.'l.r iL,(rlr

:'t ltttr.r (l Jl. 1'r'rl.r
t!tr',x-indo..: :l :99t
(p's;nr.reke'< ;l a r-ttr

.1p16 27tie'

4q:l--J5 23t12

\ sp13-15 2o'rr7

C.921 1-22 60/147

llpl! 12113

lir

r7pr33 50/208

r8.r li, I l- 1;l7a'
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1.3 Wo rldrvide Human Papillomavirus Prevalence

EplCemiologic studies have shownthatthe associationof genitalHuman Papillornavirrrses

(HPV) rvith cervicalcancer is strong, independent of other risk factors, and consistent in several

countries. HPV DNA was detected in93% of the tumors, with no significant variation in HPV

positivity among countries. (Bosch et al 1995). In two different meta-analysis perforrned

between 1995 to 2009, the global HPV prevalence has been estimated betweerr l0-l2Yo. The

corresponding estimates by region were20.9-23.4% in Africa, ll.3% in Northern Anrericit l6.l%

in Latin America wl'ile20.4Yo in Central America arrd Mexico. In diffcrcnt rcgions ol. l'tttopc

I{PV prevalence lies betu,een 8-2loh, varying with age groups. A strikingll' ls* prevalcnce

percentage has been found in population of Asia u'here it ranges lronr 7.5'8.4 % (Brtrni et a/.,

201 0; de Sanjose et al., 2007).

Presently, I l8 I-lPV genotl,pcs have been classilicd ott thc basis of thcir biological

oncogenic potential niche and phylogenetic position (de Villiers et aI.,2004). The cutaneous

(skin) ancl mucosal(anogenitaland oral) types of HPV are distinguished and are clellrrecl as lriglr-

risk and low-risk (LR) genotypes, based on their associationwithcervical neoplasia or associatccl

lesions. I{PV types 16, 18, 31, 33, 35, 39, 45,51,52,56,58, 59, 68,73 and 82 are considerccl

oncogenic or high-risk types, ',vith types26,53, and 66 being probably oncogenic (Munoz el al.,

2003). Type-specific HPV data, anrong the women of different age grotrps shorved 5 ntost

conlllon types ivorldrvicle. These r,vere HPV-16 (3.2%), HPV-18 (1.4%), HPV-52 (0.9%), HPV-

3l (0.8%). and I-IPV-58 (0.7%) (Bruni et al,20l0). Types l6 and l8 rvhich are also tlte vaccine

targeted types are most frequently found worldwide. HPV-16 is the most common type

everyrvhere rvhile HPV-18 and other high-risk types, suchastypes 52,31,58,39. 56. ancl ,51 are

among the most cotnmon HPV types after HPV-16 and share sirnilar prevalence. IIP\'-31 is

lbund to be very conlllon in Europe and Latin America but in Northcrn Atttcrica or Asia. it rs

surpassed by llPV-52. Ilou,ever. IIPV-18 is top-ranl<ed in nmstregrons. (Brtrnr ct ul.,). The most

prevalentgenotypesinEastAsiawereHPVl6 (23.9%),18(11.0%).58(9.4%),56(6.3%)arttl

52(5.3%), while in South-eastAsia,theywere HPV 52(12.9%),16(8.5o ),58(5.2%),18(5.0%)

and 66 (4.9%). FIPV-31,33 and 35 rvere less comnron in both sub-regions (Peng etal,2012).
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Fig. 1.3 Geographical distribution of different Hurmn Papillomavirus genotypes.
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1,4 Risk Factors

Cervical cancer can also be caused by factors other than HPV. These risl< lactors are brrel)y'

discussed as under:

1.4.1 Pa rity

ln the IARC multicentre study, the risk of cervical cancer increased up to four folds in

patients who had seven or more full termpregnancies as compared to the women u,ho u'erc I-lPV

positive but rvere nulliparous. When HPV positive wornen reporting seven or rrorc pregttancies

\\/ere cotlpared lvith wonrcn who reported one to trvo full term pregnancics, it strll shou'crl it

twofold increased risk (Bosch et al., 2002). In cohort studies conducted in the coutttries like

Manchester and Denmark- the states with low parity, shorved less visiblc ef|ccts of cancer

(Deacon et a|.,20001,Kjaer et a/., 1988).

1.1.2 Agc

A strong determinant of the diagnosis of a carcinogenic viral infection in relation to canccr

progression is shown to be the age at exposure. The risk of cervical cancer is relatccl to age at

first sexual intercourse. More recent studies that includcd I-lPV rrc{rsLrrcnrcrtts have shoti tt rge .rt

first HPV exposure is actually a measure of age at first intercoursc. It has bcen anticipated that

the developing cervix (at the age of peri-menarche) or the healing ccrvix (as a result of cervical

traurna, deliveries, or any other STD infection) are high risk situations when IIPV infection rnay

reach the basal layer and set up as a persistent infection (Bosch et a1.,2002)

1.4.3 Smoking

There lmsbeenevidencesince I970'sthattobacco isacausativeagentof nunterouscancer

types (Winkelstein et al., 1977). Personal cigarette smol<ing was found to ittcrease the risl' ol.

cervical cancer horveverl the study showed that the women who snroked were at a lorver risk of

infection as compared to women who rvere passive sntol<ers (Martha cl ul., 1989).

Screening and Clmracterialion of Hunmn Papillomavrrus (subtypes) in a speciJic Pakislani populotion E
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1.4.4 Oral Contr"ceptives

The relationship between use of oral contraceptive (OC) and ccrvical cancel rs

complicated by possible confusions with sexual bclravior (Zondervan et al., 1996). tJse of OCs

for less than five years was notrelated to cervicalcancer. The risk irtcreased for five to Itilte years

ol use and for rnore than l0 years. The results of this analytical study indicates that the usirrg

OCs for five or ntore years is a cofactor that increases up to fourfold the risk of cervical cancer

among women who are carriers of HPV DNA (More no et al., 2002),

1.4.5 Other factors

A current meta-analysis showed that women who have l-llV/AIDS have a six-lold

increased risk of cervical cancer and wonren who have under-gonc organ transplant hat'c tnorc

than double the risk of developing cervical cancer, strongly indicating that itnmune-suppressiott

plays a role (Grulich et u\.,2007). The International Agerlclt 1o,' Research on Cancer (fARC)

states that HIV is a causalagent of cervicalcancer (Cogliano el al.,20ll).

1.5 Diagnosis

1.5.1 Assays for the dctcction and typing of HPVs

HPV cannot be propagated in tissue culture; in most cases its accurate identification relies on

molecular biology techniques. Hybridization procedures such as Southern and Northern blots,

clot blots, in-situ hybridization, signal-amplification molecular technology (Hybrid Capture assay,

version hc2l Digene, Gaithersburg, MD, USA), and DNA sequencing are ttsecl for direct

detection of HPV genome as well as for achieving its trancripts (lftner and Villa, 2003). rnass

screening of HPV is perfornred using a group specific HPV test, such as the Amplicor tlPV test

or HC2 which identifies the infection with one or more of l3 high-risk t1,pes but canttot pror klc

a type-specific rcsult (Stelhnie et ul., 2008). DNA sequencing of the viral genotrre is the ortlY

procedure possibly capable of recognizing all I{PV types and variants prcsent in a biologic

specimen. However, at present this methology is labor intensive ancl requires expensive

tening and Clwracterization of Human Papillomavirus (subtypes) in a specific Pakislani prtpulutrott
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equipment. Furthermore, fitfther development is required in direct sequettcing of specimens

containing rnultiple HPV types (Villa and Denny, 2006).

1.5.2 PCR-basctl assals for IIP\/ dctcction and t1'ping

Theoretically, PCR can produce one billion copies 30 amplification cycles, liom a single

double-stranded DNA molecule. The most widely used PCR-based protocols utilize corlsensLls

prirnersdirectedtoahighlyconservedLl generegionoftheDNA,andarepotentialll'capatrlcol

detecting all mucosal HPV types (Bernard et al., 1994). A number of prirners are used as

consensus primers including the single pair of consensus primers the MY09/ll degenerate

prirners [Manos et al., 1989], GP5b/6p (Jacobs et al., 1997) and their rnulti-primer derivatives,

the PGMYO9/l I primers (Gravitt et al., 2000). Additionally, in order to amplifo highly

conserved regions of the Lt or El gene a nunrber of consensus primers have been developed

which are followed by cycle sequencing for type identification (El-PCR). Tlre latter nrcthod has

considerable lirnitations for detecting multiple HPV types in a single sample.

Both the choice of adequate high-risk types for a screening test for cervicalcatrccr ltrcl

for the clevelopmerrt and production of a prophylactic vaccine are clependent on the accessibilitl'

to large-sized epidemiological studies investigating thc risk lor ccrvicalcancer associated with

various HPV types.

1.6 Objectives:

The airn of this study is:

. Screening of Hurnan Papillornavirus to assess its prevalence in the specific non-

cancerous population under study.

o Genotyping of HPV in the positive sarnples using molecular techniques

techn iq ue.

. To evaluate the risl< factors associated with Human Papillomavirus in the HPV

positive populatiorr.

!
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Materials and Methods

2.1 Patient selection

This study was approved by the Board of Ethical Review Committee, International

Islamic University, Islamabad. In this study 100 samples were selected from thc lemalc patients

who came with general gynecological probtems and undenvent per specttlunt obscrvatiolr.

Sarnples rvere taken from married women, with infornred consent rvith tlre patient and a

questionnaire was admin istered.

2,2 Sample collection

The samples \vere collected lionr patients attending the outpatient department of Pakistan

Institute of Medical Sciences (PIMS), Islamabad and Shekh Zayed Hospital. Rahirr Yrr I(hart.

lio6 Marc[ 2014 till Jan 2016. Cervical scrap was taken using Cell Path cfohrttshcs. The

spatula and the rest of the scraped cell materials rvere transferrecl to a 2 nrl collcctiott vritl

containing I mlof normalsaline on ice and then stored at -86'C.

2.3 DNA extraction

The rvhole process of DNA extraction rvas carried out in a controlled errvirolrnrent of

Biosafety Level II cabinet (BSLfl) at the Molecular Diagnostic Labs, NORI to avoid

contamination of samples and to nrinimize the exposure laboratory personals ancl the laboratorl'

environment to viral DNA. The proteinase K rnethod for DNA was ttsecl tr itlr sliuht

mod ifications as per requirements:

1. The samples were thawed to bring thern to room temperature.

Z. Then they,rvere vigorously stirred and centrifuged at 4000 rprn for l0 minutes at room

tenrperature. The supcrnatarrt r.r,as discarclcd ancl pellct u'as obtained. Tlre cell pallet rvas

re-suspended in 500pI of detergent buffer (Appendix I and l00pg/rnl Proteinase K

(Steinke et al., 1995; Shikova et a|.,2009)'

a
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The sanrple rvas vortexed to dissolve the pellet completely'and incubated for 2 lr at 56"C

in a water bath for lysis and later at 95oC for l0 nrinutes to deactivate proteinase K.

An equal volume of phenol (equilibrated rvith Tris, pl-l 8) rvas then added in the

eppendorfand mixed well for I min by inverting severaltimes.

Tlrerr the sample was centrifirged at 8000 rprn for l0 min. (temp:4"C).

The upper aqueous layer was shifted to a new tube and an equal volutne of (l:l) of

phenoland chloroform: isoamylalcohol Qa:l) wasadded. The sample r.vas tnixed sevcral

tirnes by inverting the tube and centrifuged at 8000 rprn for l0 minutes.

Supernatant r.vas collected in a fresh tube and double t,olutrtc olabsoltttc alcohol (\lcre l. )

vvas added. The tube was gently inverted severaltimes ancl clrilled at-20oC, {bllou'ed by

centrifugation at 8000r prn for 20 rnin (aoC).

Supernatent was discarded and the pellet was rvaslted by 250u1 of 70% ethanol and

centrifuged for I nrirrute at 8000 rprn.

9. The pellet was air dried and eluted in 55ul Elution buffer (therrnovycler) and stored at -

21oC.

2,4 Polymerase Chain Reaction Amplification

General PCR primers can be used to amplifli a broad spectrutn oi HPV genotypes

(Hildesheirn et o1.,1994). Ll degenerate primers Fl/Rl targeting a 450-bp region irr the Ll opcrr

reading fi'arne of l-lPVs u,ere used in single anrplification reactions of 50 nrl volunre (Randolph

et u|.,2000).

Each reaction mixture tube contained

50ul ternplate DNA,

0.25 pl Taq DNA polymerase,

2.0mM dNTPs (dATP, dCTP, dGTP, dTTP),

lX Taq DNA polymerase buffer (Mp+ plus) and

20pN4 printer.

3.

4.

5.

6.

't.

8.

t/

a
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Table. 2.1 Sequence of consensus primers. Fl /Rl (Shikova et al., 2009)

Primen

FI

R1

Ste ps

Denaturation

Annealing

Elongation

F ina I e xte ns ion

Temperature oC

95

55

72

72

Scquc ncc

CGTCC(AC)A(AG XAG)G GA(T)AC TGATC

GC (AC )CA GG G(AT)CATAA (CT)AATGG

iF
Tablc.2.2 PCR cycling paranleters. (F l/Rl Prinrer set)

Time

l min

lrnin

l min

10min
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2,5 Agarcse Gel Electrophorcsis

2.5.1 Qua litative Ana lysis

The quality of the genomic DNA was examined by gel electrophoresis using O.'7 %

agarose gel.2ptlof each DNA sample was mixed with lplof lx DNA Ioading dye (Appenclix II)
and was loaded in the gel. Electric current was applied at 20 volts until DNA enters into the gel

and u'as raised to 50 volts lor rcst of the run. Elcctrophoresis uas stopped rvhen the clye lracl

travelled nearly 2l3rd of the gel. Gel was visualized by a Gel doc system (BioRad) under UV

light and picture was captured by using BioRad Gel Doc system.

2.6 Restriction Fragment Length Polymorphism GfLp)

Cervical scrape DNA samples that were positive for HPV DNA by Fl/Rl were further

subjected to restriction fragment lengh polymorphisrn (RFLP) to determine different subtypes of
HPV present. PCR product amplified using Fl/Rl primers were digested inNlaIII (CATG[\fEB)

erlz)/rlre. Ina20-ptl mixture,6 pl ofFl/R1-derivedPCRproducts,2 plof 10_NEBufEr4,2pg

of bovine serllm alburnin (BSA), and I U ofNlaIII were rnixed, and the solution was incubated

at37"C for l6 hr. Theoretical restriction pattern for each high risk HPV sub-type was found

using NEB Cutter Tool V2.0.

2.7 Polyacrylamide Gel Electrophores[s (PAGE)

The digested products (10 rnl) rvere loaded onto an 8o/opolyacrylanride gel(Appendi-r III)
in lx TBE buffer prepared by diluting l0x TBE buffer in l:9 ratios (Appendix IV). After

electrophoresis, the gel was stained with EtBr (0.5 mg/rnl), and the ltagments were visualized

using a Bio-Rad Gel Doc system. DNA sequences of HPV Ll genes were obtained fi'om the

GenBank Database. Theoreticaldigestion patterns were obtained using the NEB cutter V2.0 tool.
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2,8 Sequencing

2.8.1 Elution of DNA from the Gel for DNA sequencing

Gene Jet Gel Extraction Kit was used for extraction of amplified product fronr the gel,

following the manufacturer's protocol. First, the PCR amplified product was run by 2% agarose

gel and the bands were visualized under W light of geldoc system. A sharp blacle rvas used 1o

excise the DNA bands from the gel. The gelslice was transferred into pre-rveighted Eppcnclorf

tr"rbe and again the rveighed along with the gel slice and the weiglrt diflercnce was determinecl.

Equal volume (l00r.rl of Binding Bufler for every 100 rng of agarose gel) was added to the tube

containing gelslice. For l0 minutes, thetube was incubated at 60oC. During incubation the tubc

u,as continuously inverted to facilitate the melting process of the gel. When the gel cornpletely

dissolved,l00ul of 100% isopropanol rvas added to every 200u1 solLrtion nrixture and rnixed

thoroughly, In the next step the sample was transferred to the Gene Jet purification column and

centrifuged for the l-2 mirrute at 13,000 rprn. The nrixture passed through the colunrr u'as

discarded and the column was placed back. The previous set was repeated by adding 700u1 of

Wash Buffer diluted rvith Ethanol to Gene Jet purification colunrrr. To conrpletely remove thc

Wash Buffer residue, the empty column was centrifuged for extra one minute. The Gene Jet

column was then transferred into a recovery tube and then 50ulof pre-thawed (60"C) of Elution

Buffer was applied to the center of purification colunrn nrembrane and incubated for 3 minutes,

then centrifitged at 14000 rprn. The purified sarnple was used for sequencing.

2,8.2 Phylogenetic analysis of sequencing results

ABI autornated sequencer was used to carry out the sequencing ol the selccted samples.

Then the Chronms sofhvare version 2.0 was used to view the nucleotide sequences and the

resulting sequence were compared with the similar sequencings in the NCBI Genc Banl<. CCI-

software rvas uscd to draw the phylogenetic tree.
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0
2.9 Statistical analysis

The associations between the different demographic factors and the HPV infcction lvere

assessed for statistical significance using fequency and percentages and plotting them on bar

charls and pie charts. Mean values and standard deviations for differcnt clinical paranrctcrs

among HPV positive patients were also evaluated. All analysis rvas performed using the

statistical package SPSS 24.

ti
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Results

This study was conducted over 100 numbers of samples collected from the patierrts

coming in the General Outdoor Patient Department of gynaecology in Pakistan Institute of

Medical Sciences (PIMS) Islamabad, Shaikh Zayed Hospital Rahim Yar I(lran, The patierrts

selected were of different age groups, rnarital status, ethnical gloups and parity. In this

section, results are presented as cross tabulation tables to illustrate the number and

frequencies of the subjects according to different factors and characteristics along with the

means and standard deviations. Results are analysed with the help of percentage, mean,

standard deviation through pie chafts, bar graphs and tables.

3.1 Scrrcening of IIPVDNA

The presence of HPV infection in cervical samples was detected by amplification of I-IPV

DNA by PCR using Fl/Rl primer set (Table 2.2) used to amplify 450 base pair fragrnent of
viral DNA. The reaction conditions and PCR program used for arnplification is described in

nrethodology section in detail. The amplified product was analysed by running ZYo agarose

gel electrophoresis. The gel picture of the arnplified product showed barrd of size

approximately 450bp, depicting the sample is positive for F{PV (Fig. 3.1). In a total of 100

samples that were tested for Human Papillomavirus, l0 samples showed bands after PCR

amplification. Thus, prevalence of FIPV in the selected population was found to be l0/100

(10%).

a
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smbp

+mbp

smbp

zmbp

rmbp

Fieurc 3.1 Amplified product of Fl/Rl: Lane I shows negative control (NC).
r-arre 2-6 shows positive FIPV samples with band size 450 bp. [ane 7 was

loaded with a positive control [ane M shows ladder of l00bp.
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Q 3.2 Restriction Fragment Length Polymorphism (RFLP) Analysis for

Detection of IIPV Ge notypes

To distinguish HPV genotypes into high risk and low risk amplified product was digested

wrth NlalII enzyme. The theoretical restriction pattern of each genot)?e were found out using

NEB cutter whichshows differentband sizes for high risk HPV type 16, l8 and 33 (Fig.3.2,

3.3,3.4 respectively). Restriction pattern of HPV genotype was analysed on polyacrylamide

gel electrophoresis (PAGE). PAGE showed bands of dilfererrt sizes (Figure 3.5).

Out of l0 HPV positive samples, I i 100 (l %) were found to be high risk HPV 16.21100 (296)

were high risk l-lPV 18. l/100 (l%) was HPV type 33 HPV type 61. The remaining 5 out of

100 (5%) were low risk HPV subtypes. Thus the prevalence of high risk HPV subtypes irr our

specified population were 1% L{PY 16,2yo HPV 18, l% HPV 33 and 6l respectively

accordingto present study. The results are significant and have p value equal to 0.347 which

is less than 0.5.

v
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Figurc 3.4. NEB Cuttertool gel image for HpV gpe 45

Lane 1, 2,3, 4 and NC show the uncut PCR prodrcts of 450bp, Lane I R shows the restricted
product at around 224, 203, 154 and l 14 bp showing high risk Hpv type I g.

Lane 2R show restricted product at259, 174 ard,143 showing high risk FIpV type 45.

Lane 3Rshow restrictionproductof 420 and 2g0 bp showing high risk FIpvtlpe 16.

Larp 4R shows restrictionprodrct of239 and l7lbp that shows lowrisk HpV tlpe 61.
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\, Table. 3.1.

Va ria bles

Age

Number of yearc ma rried for

No. of pregnancGi co*fltctea

No. of abortions

Physical and Clinical Pa ra meters

Means values with Standard Deviations (SD)

44.20+ 18.36

20.85+ 14.0792

4.60+2.22

t.so+ i.so

Table.3.2. Some other physical and clinical Parameterc noted

\E

Va ria bles Findings Calc ula te cl Pe rce ntages

Vaginal discharge Yes 80o/r

No 20,/,

Dysparreunia Yes 50,/,

No 50o/o

Post-coital bleeding Yes 30,/,

No 70V"

Fever Ycs 20o/"

No 80rh

Methods of Contraception

used

Intrauterine

Devices (I[ID)

20,/,

Oml mcans 30./,

None 50"/o
\*'
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G 3.3 STATISTICAL ANALYSIS

3.3.1 Distribution of HPV According to Age Groups.

Patients belonging to diflerent age groups were taken. They were all married and older than

l0 years of age. Out of the 10 HPV positive patients, 6 (60%) lied betr.veen the age group of

2l-35 years, 3 (30%) lied between the age groLrp of 36-50 years while I (10%) rvere older

than 50 years, The highest percentage of infection was found in lenmles betu,een the age o1'

2l-35 year (Fig. 3.7). The mean age was found to be 44.20 rvith 18.36 standard deviation

(Table. 3.l).

3.3.2. Distribution of HPV in Females According to Numberof Years They Arc Married

for

Anrong the total l0 HPV positive patients, 3 (27%) were manied for 1.5 to l0 years, 4

(37%) were married for ll-20 years, 2 (18%) for21-30 years while I out of I0 each (9%)

were married lie in groups man ied from 3l -40 years and 4l -50 years (F ig. 3,8).

!
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a
i

I

r

t\v

ups of HPV Positive Patients
i 

E rror bar +/- 1 SD

I Frequency

i_
2_468
No. of HPV Positive Patients

I

Fie 3.6. Commrison betupen Age Gmum of HPV Positiye population

HPV was highest in young women who lie between 2l-35 years of age. Mean age : 44.20 +

18.36 SD.

. 1.5to l0years . 11-20years 21-30years 31-40years . 41-50years r

Fr8. 3.7 Marital Status (numtrcrof vears HPV positive mtients are married for).

The highest irrcidence of HPV was found in women married fur last 20 years or less. It has

been suggested that such wornen are sexually active and thus have higher chances of
acquiring virus from their partner. Mean: 20.85 +18.07 SD

MaritalStatus (Numberof Years Manied For)
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a 3.3.3. Distribution of HPV in Females Accorcling to Number of Full Timc Pregnancics

(Parity)

Mean value for nurmberof pregnancies that HPVpositive patients completed was fouttd to be

4.60 with a standard deviation of 2.22 (Table 3.1). Out of l0 HPV positive patients, l(10%)

patients were those who had completed 2 full term pregnancy, 2 (20.0%) patierrts lrad

undergone 3 full termpregnancies,4 (40%) patients completed 6 full time pregnancies while

3(30%) patients completed 8 full term pregnancies each. The trend followed by the given

results is given in (Fig.3.9).

3.3.4. Distribution of HPV in Females According to Methods of Contraception

Out of 10 positive patients, 5 had never used any means for contraception, while 2(30%) used

oralcontraceptives and 3 (30%) were using intra-uterine devices (fig.12).

The highest incidence of FIPV was found among patients usirrg Intra-uterine devices as a

method for contraception followed by those who used oralcontraception. The prevalcncc of,

HPV is relatively lor,v in patients who were not using any contraceptives.

v
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No of Pregnancies completed

45

40

35

30

25

20

15

10

5

0

Fieurc 3.8. Bar cha rt showinq the number of pregna ncies each HPV positive

woman completed.

Mean: 4.60+2.225D

Methods of Contraception Used

Fie 3.9 Comparison betrrcen IIPV positive females using differcnt cont]aception

methods.

The highest incilerrce of FIPV was found among ftmales who were not uing any means of
contaceptioq followed by the female group who were using intra-derine devices as a

method for contaception. The frrnales using oral contraception had the lowest prevalerrce of
Hurnan Pap illo mavirus.
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3.4 Elution of DNA from the Gel for DNA sequencing

The amplified product was eluted from the gel by using Gene JETrM Gel Extraction

Kit, according to the manufacturer's protocol. The amplified prodr.rct was rtln on2%o agarose

geland the required band pattern was obtained. The bands were excised from the gelby r'rsing

a sharp blade and the DNA was eluted from the gelby using Gene JETTMGeI Extraction Kit.

After elusion 5pl of eluted DNA was again analysed by ZYo agrose gel (Figure 3.6). The

seqsences results were conlpared with sirtilar seqtrcnces fi'om different regions of the world

as submitted in NCBI. A phylogenetic map was drawn using CLCC software to ftrrtlrer

confirm tlre sequence analogy with sirnilar sequences (Fig. 3.1l)

3.5 Phylogenetic Analysis:

Four different HPV gene sequences of IIPV are reportcd in this stLrdl" Fifteen

sequence of HPV genot)pe 16, 18,45, ll and 33 were obtained fi'omNCBI. All these were

rused lbr constructiorr ol'phylogenetic tree using CLCC softrvarc as shou'n irr figure 3.11. All

sequence is grouped into five clusters. Phylogenetic analysis of HPV sequences revealed that

NORI l8 sequrence was linked with other four sequences of HPV l8 reported in diflererrt

regions of the world and lie in cluster 1. Similarly, HPV 16 was linked in the cltrster with

HPV sequences from different regions of the world, they all lie in cluster 2. 2 seqtrences ol'

NORI HPV 45 have shorvl close association and found in separate cluster 3. Sequence of

HPV 33 and HPV 6 were closely related.

u<
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1N833187.1 Hn11
HE57t705.1_HPVI 1

FRE2717,1_HW 11

AF53t061.1_HPVl 6

K02718.1_HPV16

iloRt HPV16

KU48885.1 HPV16

HG793863.1_HPV 6

1 HW6
t12732.1 HPV 33

GQl807E9.1 HPV18

NORIHPVlS

KU721791,1 Hru18 Cluster 1
J09021 I 1.1_HPr/18

JF728186.1_HPVl8

KU019755.1 HPVI5

KU049757.1 HPt/45

NoRt Hnr 45

0 900

Fig.3.l0. Phvlogenetic Tree of Core Sequence of HPV:

Tlnee sequences GPV 16, HPV 18, and I{PV 45) conpared with fifteen sequerrces

NCBI ofdifferent genotlpe and origin.

: Cluster 2

U
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Chapter 4 D isc uss ion

Discussion

IJuman Papillomavirus is the principalcause of death in fernales due to cancer. It is

genetically very diverse group of viruses that is evolving very rapidly. The infections of

HPV are more prevalent in developing countries. Pakistan being a developing coLtntry bcars a

significant porlion of infectious diseases, but like many other sexually trattsnrittccl cliscascs.

HPV screening is not a common practice. This study intended to get a clcar picture about

nrolecular characterization of Human Papillonravirus itt Pakistrrr. Bcing a dense poprrlated

area Pakistan contributes significantly toward world data basc of infectiots diseases. Btrt

urrlbrtunately,. no authentic data is available about types and nature of HPV prevalent irt

Pakista n.

Human papillomavirus (HPV) is a chief source of death and nrorbiclity as it causes

cancer of cervix. The airn of this study was to assess the prevalence of HPV in gcneral

irrfectious patients visiting gyrraecology outpatient departrnents of PIMS. Islarnabad arrd

Sheikh Zayed Hospital, Rahim Yar Khan. The results presented offer a first insight irrto

awareness about HPV and the need to establish effective screening technology for it. Data

analysis slrowed l0% (10/100) HPV infected patients in the population assessed. This

prevalcrrce is lo*,er than global FIPV prcvalence (11.7%) repolted b),Brurti ct u1.,2010. It

has also been reported previouslythat the prevalence of HPV varies from l0-30% (Dunne er

ol., 2007 Franco ct al., 1999; Shin et al., 2003; Pham et al., 2003: Thontas er ul., 2004:

Stanrataki et a1.,2010). TIre reason for the relatively low prevalcnce is lil<cl1'cltrc lo

nlonogamolrs behavior"rr in our society where nunrber of pa(ners is rclativcll, limited. I-lPV

infection is considered to be very transient and rranv studics havc shou,n tlrc disappearance

of this infection within a few years (Evander el ol., 1995).

Incidence of high risk I-IPV genot),pe l6 rvas lburrd irr 1%oard HPV l8 was found 2%

(l/100 and 21100 respectively). These values are also lower than those repofted 5.2% higl"r

risk HPV type in Er.rrope by Clifford et al., ln addition, the resr.rlts are also against author's

large age-range, nanre ly 15-74 years (C lifford et al et ol., 2006).

In tlre present study, the study population comprised only nrarried u,onlen and hettce

the prevalence of HPV infection in the prerrurrital period was not studied. It u'as against

nredical practitioner's ethics to invite unman ied \\,omen to participate in the strrdy and

rustnlll, cervicalsrrears u/cre not tal<en from thenr unless theypresented with a severe

C
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complaint at a hospital. The exclusion of unmarried women can possibly be a reason for the

lacl< of age related decline of HPV in this study. In our str.rdy we observed that irrcidence of

I-lPV is higher 6 (60%) irr age group lied betrveen o12l-35 )/ears as cornpare to 36-50 years 3

(30%) and >50years l(10%). These findings are inconsistence with Manhart et ol.,2006that

higher incidence of HPV observed in sexually active fenrales.

In our study, HPV positive women who reporled 3 or rnore lull tcnr pregnattcics tt ct'e

at a twofold increased risk of HPV infection cornpared nulliparous (having zero parity)

women. This statenrent is consistent with previous studies rcported that, thcre rvas still a

twofold increased risk lvhen women reporting seven or more pregnancies rvere compared

rvilh IIPV positive women who reported one to two full ternt pregnancies (Mrriiozel o1.,2002,

Deacon et a\.,2000, Kjaer et a1.,1988). In the results obtained in our study, out of l0 HPV

positive patients, 1(10%) patients were those who had completed 2 full tertr pregttatrcy,2

(20.0%) patients had undergone 3 futl term pregnancies, 4 (40%) patients complctcd 6 ftrll

time pregnancies rvhile 3(30%) patients cornpleted 8 full term pregnancies each. The graph

indicates a direct proportionality'of HPV infection with increasing parity.

However, the prevalence of HPV u,as not influenced by the tinre period between

rrrenarchc arrd agc at nrarriage. This is a windorv period for premarital sexual activation and

possibly the FIPV infection in the present study populatiorr r,vas mostly attained after

marriage. If it is true, then the infection is likely to persevere as constant sexttal trattsttrissiott

frorn the husband tal<es place, as in our study the highest incidence of HPV tvas lotrrtd in

poprrlation rvlro was rnarried for20 years or less.

We observed diffbrence in the use of contraceptive and risk of acqrriring HPV

irrfection but the difference is not statistically significant. These results are supported by

previoLrs studies (Bosch et aI.,2002). Outof l0 positive patients,5 had never used any means

tbr contraception, ri,hile 2 (20%) used oral contraceptives attd 3 (30%) were using intra-

uterine devices.

Type HPV I6 is rnost prevalent types globally. The 90% of invasive cervical caltcers

are due to persistent infection rvith high-risk HPV worldrvide-['rro tlrircl of tlrcsc cascs are

due to HPV l6 and up lo 90Yo of HPV-associated extra-cervical tunrours (Burk e/ al.,20ll).

All HPV l6 isolates are closely related, previous studies inferrcd fivc distirrct ph5lo,eenctic

branches among I-lPV l6 r'ariants:l(r-rwait(KU), Korea (KO), and African-l (Af-l)
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corresponding to the geographic locations from rvhich the samples were obtained (Chen el

a\.,2005). OuTNORI HPVl6 lie inthe sanre clusteras allother HPV variants shorving high

sequence similarity.

Our sequence NORI HPVI8 lied in the clurster with sequences obtained frorn Thailand

(GQ), Netherland (KU), China (JQ) and Italy (JF) showing close homology with the HPV l8

sequences obtained in the Asian and European regions. Two sequences of HPV 45 fronr

United Kingdom (KU) were selected and two sequences NORI HPV 45 obtained in our studv

were closely linked in a cluster.

Our HPV phylogenetic analysis showed that 2l Nr.rcleotides are substituted with

respect to reference seqLrcnce. This finding points to the possibility of functional differences

between variants within each type, which is of relevance for epidemiological, etiological,

pharmaceutical, and vaccination research.

The sequences from HPV downloaded from NCBI and accession nLrnrbers rvith

regional details and their years of isolation given in Appendix 2.The phylogenetic arralysis

rvas carried out by Mega 5 shorvs in (Fig. 3.ll). The NJ tree of IJPV PAK (1) rvith othel all

HPV reference seqrrcnces was constructed. Resulted NJ tree showed three clmters numbered

as 1,2 and 3 with our obtained sequences. Two clusters showed HPV subtypes that \\'ere not

found in our study.

The study provides some new data on the genetic diversity of FIPV sr"rbtypes which

may help to understand the oncogenic potential of the virus and to improve management of

patients as this lcnowledge is widely used for research in vaccine development. Genonric

sequence analysis followed by phylogenetic analysis for assigning genotype is time-

consuming and inconverrient for clinical use (Verbeeck et al.,2005) and not adapted to

clinicalstudies on large-scale routine use.
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CONCLUSION FUTURE RECOMMENDATIONS

Tlre proportion of women irrfected with hurnan papillonravirus (HPV) varies greatly

across populations, as might the distribution of FIPV types. In the present study, rve detected

different HPV subtypes, especially HPV 16 and 18 the two types that came the nrost HPV-

associated cancers, are prevalent in non-cancerous population in Pakistan. Furtlrcrnrore, u,e

have found an association of HPV infection with increasing parity; it has been established to

be prevalent in population which is sexually active,

Reliable diagnosis of HPV infection, particularly the 'high-risk' types (16/18), may

facilitate early identification of 'lrigh-risk' populations for developing cervical cancer and

may augment the sensitivity and specificity of primary cervical cancer screening programmes

by complenrenting the conventionalPap test.

In a pooled analysis, the population-based sampling and centralized I-lPV-tcstirrg

protocols from the International Agency for Research on Cancer (IARC) HPV prevalence

surveyto compare HPV-type distribution in representative samphs olwonren fiom I3 arcas

in ll cottntries across sub-Saharan Africa, Asia, South America, ancl Europe (14). HPV-

screening'assays identify a large groLrp of women witlrout cytologicalabnorrnalities, rnany of
whom harbour HPV types with verydifferentprogressive potential. Thus, testing foronly a

subset of high-risk types might improve cost-effectiveness.

Population-based data for HPV-type distriburtion is prerequisite to developrlent of
new HPV-screening tests and to assessment of the effect of futurre vaccination on HPV

infections of differing severity, but these data are linrited or missing for many lvorld regions.

Furthermore. relevant studies are difficult to conrbine or compare because of varying study

designs. especially in enrolment of rvornen and HPV-testing protocols.

Serious efforts are being made towards developing different effective prophylactic

vaccine strategies to control HPV infection. The ultimate therapeutic goal lbr all IIPV-

associated malignancies would be development of HPV-specific theraper-rtics, inclucling snull

molecules targeted to viraloncoproteins and therapeutic HPV vaccines designed to augment

cellular immune responses to viral oncoproteins. The Food and Drug Adnrinistration (FDA)

has recently approved three vaccines to prevent HPV infection: Gardasil@, Gardasil@ 9,

a
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and Cervarix@. These vaccines provide strong protection against new HPV infections, bttt

they are not effective at treating established HPV infections or disease caused by HPV

(Hildesheim et al. 2007; Schiller et a|.2012).

\:.
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Appendix I

Dctergent buffer for DNA extraction:

TRIS HCL
l0rnM

(Trisa rrrinomethane hydroc lrlo ride) pH 8.3

KCI 50mM

MgC lz

Triton X100

Tu,ee n (Po l1,so rbate) 20

2.5mM

0.45%

0.4s%

All ingredients were dissolved in 100 mlofwater and volume was make trpto 500nrl.



Appendix II

lx loadins dye (Per ml Water):

Bromophenol Blue 4.16 mg

Xylene Cyano I 4.1 6 rng

Sucrosc 0.66 g

Mix all ingredients and volume was make up to I rnl.



8 o/o Polyacrvla mide Gel:

30% acrylamide

l0x TBE buffer

TEMED

Water

Appendix III

2.7m\

lml

3.6uL

6.194 ml

Arrunonium persulfate (APS) 70uL

All ingredients were mixed and immediately poured in casting tray.



Appendix IV

l0x TBE (Tris- Borate- Ethvlene diamine tetra acetic acid) Buffer pH 8.3

(500m|):

89 mM Tris 54g

89 mM Boric acid 27.5g

2 mM EDTA 4.659

All the above materials are mixed and volume was rnake up to 500 rnl by adding u'atet'.

S

a



U

CONSENT FORM

Please tick as appropriate:

o I am the patient
o I ant lhe pat ienl 's relctl h'e/parenl

Relatiott lo lhe patiertt: --"---'---

I give this researcher/stuclent my consent to use or disclose my protected health information to

carry out research for screening and characterization of Human papillornavirtts in Pakistani

population.

I have been infornied that I may review cornplete description of uses and disclosures before

s ign ing th is co nse nt.

I understand that I have the right to request a restriction of how my protected health informatiott

is used. However, I also understand that the researcher/student is not required to agree to thc

request. If the researcher/student agrees to my requested restriction, they must lollorv the

restriction (s).

I understand the following:

l. The material will be published rvithout nry/the patient's natlrc attaclted and e\'0ry'attenlpt

willbe macle to ensure rny/the patieut's anonl'tnity. I understand, hotvever, tlut complete

anonl'nrit1' Cannot be gttaranteed'

2. The nratcrial rvill bc publishcd in.lottrnal/Bool</arly other tlode.

3. The materialwill not be used for advertising or packaging'

S igned :

Name:

Date: I I



O 
Sample no.

S

Patient Information

Which of the following conditions arE you currcntly being trcatecl or have be cn treatecl lbr
in the past(please tick):

Please descdbe any current or past medical trcatment not listed abovc:

Name:
Age: I DOB: Sex: lMl lFl
Maritalstatus: Spouse's name:
No. ofChildren: Names:
Address:

Citv: Phone # (horne):

Phone#(mobile):
I-losp ita I:

Physician's name:

E
tr
tr
tr
D
tr
tr
tr
tr
E

I-leart d isease/Murmur/A ngina
D iabctes
Se izu res

High blood pressure
L ive r prob le rns/l-lepatitis
Sinus prob Iem
Neuro lo gica I prob lerns

Anernia or blood problenrs
Swollen ankles

hiatric care

tr Shortness ofbreath n
tr High clrolesterol n
tr KiCney/Bladderproblerns

tl Lung prob lenrs/couqh tr
D Low blood pressLrre tr
tr Headaches/lt4 igranes D
tr Cancer tr
tl Depress io n/A rrxiety tr
tr Ear problems
tr Thwoid problems

I15 c cl iso rclcr'

Asthnra

St rol<e

Arthritis
Seasonalallergies
Tonsillitis
U lce rs/co lit is

Please list your past srrrgeries:

CIi nical Presc nt:rtio rr:

Vaginal d ischarge : YesAtro

Color of d ischarge:

Abdo rnina I pa in: Yes,4lJo

Freq unc y:

Fever:a
Other signs:


