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Introduction : deadal) .1

e« ppa (ugyd ga (Human Papilloma Virus) oyl sl ajell gy
Bes Jals iy 5 (DNA) (go50 paels o (gging cangl) gpde fgn BDle 50 (ilas
Gl cadall aysll Glugpd st (2018 a5 Araldi) Ladpall Ljlghll LA
el g painll JLal DA e (bl duaeVly alall) dlell)l dand) (HPV)
(Gaadall W) S QI Ciped Lae sall Baliie dadls gl sl G 62k e ol
asl egd ¥ alaaa (2018 ¢ Montomolis Manini) (Warts or papillomas)
(High-risk) 8shall ddle <3 (any lia (el aag dhla s (HPV) (o)dd) alsl
lete laj ) skt o Blaal (S g anl) (i &illas (& damnda e WA 56l ) (535
@l & bl (Hall calal) asl) g b e (2017 <0503 5 Tota) aaill Gie Gl
o sl a2 L (2017 cogsal s De Martel) saially cuadlly yal) glaye Jie
WS ens el 3 (pap smear) LY s (oddll calsll aydll Gt Slilas gl
di el e dillay (8 daanle pall LAY e CadSH luall (g)ad HLodl) g ¢ daanda e

(2016 <033} 5 Jeronimo) cervical cancer aa il gic (lajyw sk

sl gy blas o adall ol cilugyd 3 Aoyl ahg¥) 035 A0 s

protine 53 yis y a5 cAaslal) ad dlafiall clisig ety st S ¢ (E75 EB) Canal
3 5¢(2018 <034 s Heo) protine retino plast (PRD) 4.l a5 dadia (4519 5 (p53)
A s (Sasy ¢ (HPV) @il cadal) aysl) g (g0 Jawi 200 (e ST o gl o5

Low &;shadll Lmidiag High risk (HR) 8yshaall ddle dulayud) gi)sd e 13laie) (yfic sana
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daiye as)ll e Glaye Vs e (%99) Lujs « (2010 <033 5 Crow) risk (LR)
Diag Gus ¢ (2018 sl s Wang) (HPV) il cadall apsll g b (oo 3500
Gepd oo S iy (Gl daig L eludl) o legud Bdll AhsY) ST B ) gie oy
ihine @Al Clbhaly sl e gl Gisas 0o sl Lygpm bl (il galall )l
cant Lla) 068 eVl alaea (8 (2021 <05 A) 5 Zhao) il caddadl aysll g st
Gy B Al Ala G Aol les dhuly lole Ll Sug dple (i) calall o)l
5 Runge) i) Lulal) Sleall 3 Gala¥) e degiia desane curs LalS gyl
(201953
ally claldl ek ) o3l pasl) ie Glajees ducgpuill (oaal) 038 (e ABMa) g ()
& bays el o3 aladia) o) ccpall Glib 3ia5 2006 Hle il lgle 2alsall o
pdlgl) maldaill S o zaall (e 5 (2016 <05 al 5 Mesher) allad)l Jsa OISl puadas zealy
3 Markowitz) dsplall & ssasall (g pdl go5 o () adad) aygll gy aa Gl
S W (ol alad) aysll Gug il Aalie Badies Clald D Wl dlia (2010 033
9 gy (185 <16 <11 « 6 ) tetravalnt sl by ~ & (185 16) bivalent salsil
038 e ¢l aag (585 ¢52 45 33 31 <18 <16« 11¢ 6) nine-valent s sal<il)
LaLsl bl e 2l Zaall Lla) (e da baid dleall Jig Wls dalbid) dojlanll cola el
(2020 «0sA) 5 Liao) dwpad) lal) e
aadgag Al JS s glo) gty (rdall cadall aygll g (goae L) Jana Cilidy
5 16) laail) o clahyall ) i ¢ pagadl) sy Ao @hall 2 (2015 093l 5 Chen)

2018 « Kandalas Abdul-samad ¢2014¢0s0a) s Al ) eleal) o jliml AV olaey (18
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sae 351 (@) adall ayell gy e Alle duns Bage cilaw (2022 <0500 5 Othman

sl Sl el Ll e B il by (Uil Bl 8 cual cilul
(2021 s0a) s Bowden) duball ¢ sl sl (3 ZaniSall delial) ks

dadal) Lall Wl 4d))l) saldl (metagenomics) s Sl cliad) ale

5 Perlejewski) dixe die 8 sagagall clugpuilly cliyhdlly LyaSll @l 3 Lo gyile

-

sl Clugd oo RSN 4 i J<a (Metagenomic) 4 axaies (2020 <053

G cing Al o2 L Jlad) 13 b Alledlly Eoal) QL) (e 235 ¢ (HPV) (i) oalal)
i il ) dslal ey Lasloull ciliall 8 dgagall (DNA) (o5l paeall Jilas
dgya pe 058 B Al HPV (e saoa SYOLe CBLESS) e 4@l oda (K4 . apddill daaFia
b hlally QIS & HPV (e ddidadl V) ais aell lealadiad (Ko 5 806
Bygea adig all Juaill 8 dille 43y (Metagenomic) siss . (2014 a0 5 Wilson)
5 Bagage ilS 1Y) (GAY) Glugyuill Jsn laglen g 5 cdial) (3 gl goull Aol
DY) Jalal aghy gyl LSy (Metagenomic) dus alasiud &all Sl Juals
clilk)  (Metagenomic) i pagi g ¢yl sl ayell clag il saraiall ke lanlly
Aagyy Alels Ayl gyl g5l aghy Gl sl 8 by lee ¢ HPV e 2

(2020 «wsA) 5 Perlejewski)
oo G 1ge Jio 4 LlaYl ganiy (HPV) gasd callad gaeady gl ()
Al Gegpell  Jaladl yaail Aediidl Adall cilaml aadial deds 138 5 Laadall s

byl sk e 5yl 40Ky dercadll WAl (HPV) o cDlelil) agh (i A cdahisl
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Glahal) asi cale (Sa 5 3gls 2 el sasna Calaal ygdail Alghuall geall (e 3 3my Lilayud)
dalall dnall agall Jaall 138 8 dbjeal) auagil 5uS Liaj (idl adall oyl gy Jon
Galall sy gyl Cilallg

s Al Cilaal
Lo Loy Alally Ll halad) o3 gyl adall aygll Gugyb (gooe o Dl e il —1
S @il adall sl Gug b e Lgi 14 1 duial) Lla¥) aaasy Jujall caasl) - -2

. (Real Time-PCR) ) & alaial 5)shadl)

Aazinls i) adall )l ug b pe duiaal) LLaDU JalSl) il Jodess &85 aladin) =3

sk il Qa5 (Metagenomic)



SUMMARY

Summary

Human Papillomavirus (HPV) is a large group of viruses with double-
stranded circular DNA. These viruses can infect the superficial surfaces (skin and
genital mucosa) through sexual or direct contact, leading to rapidly growing skin
lesions (known as warts or papillomas), some types cause benign skin lesions
(considered low-risk), while others can increase the risk of developing cancer
(considered high-risk). Samples were collected from Baghdad Teaching
Hospital/City of Medicine/Baghdad from August 1, 2023, to December 1, 2023.

The present study aimed at molecular detection and identification of the
genetic types of 14 high-risk HPVs using Real Time-PCR, and determination the
relationship between high-risk HPV infection and social and demographic status,
pregnancy and birth data, clinical signs results. Whole genome sequence of the
common HPV using metagenomic.

A total of 80 samples were xamined. Their ages ranged from 22 to 62 years,
with an average age of 36.95 + 1.01 years. The exclusion criteria were unmarried
women, pregnant women, women experiencing severe non-menstrual bleeding,

and women who had undergone hysterectomy.

The viruses were diagnosed using real-time PCR using HPV genotypes 14
Real-TM Quant assay. Subsequently, eight samples were selected for an
evolutionary study using next-generation sequencing (NGS) technology for whole

genome sequencing.

Regarding the molecular detection of high-risk human papillomavirus
(HPV) genotypes, the current study revealed that all cervical samples were
positive for (HPV) 80 (100%). Among which, 74 (92.5%) showed a single

infection, meaning they carried only one type of HPV. Additionally, there were six
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samples (7.5%) that exhibited dual infection, indicating they had two types of
high-risk HPV. The results showed that the most prevalent high-risk genotype of
human papillomavirus (HPV) in cervical samples from the participating women in
the study was genotype 51. All samples tested were positive for genotype 51,

whether single or dual infections.

Most women infected with high-risk HPV, 36 (45%) were between 26 and
35 years old (P < 0.001) . The majority of women infected with high-risk HPV, 44
(55%), lived in rural areas. As for education level, 48 (60%) (P < 0.001) women
had elementary school education. Regarding marital status, 78 (97.5%) (P < 0.001)
were married, with the majority, 41 (51.25%) (P < 0.001) are married for 6-15
years, averaging 15.28 + 0.94 years. Regarding the number of children, the
majority of women, 37 (46.25%) (P <0.001), had 3—4 children.

Regarding pregnancy and childbirth factors among women infected with
high-risk HPV, excluding history of cesarean section, the current study revealed
that 55(68.75%) (P < 0.001) of women did not have a history of miscarriage, 49

(61.25%) (p = <0.02) did not use oral contraceptives, 62 (77.5%) (p = <0.001)

did not use intrauterine devices (IUDs), and 55(68.75%) (p = <0.001) did not

have a history of uterine dilation and curettage . Regarding the number of cesarean
births, the majority of women infected with high-risk HPV 54 (67.5%) had a
history of cesarean section, with percentages of 21.25%, 3.75%, and 6.25% for <2

births, 3-4 births, and > five births, respectively.

As for the clinical symptoms among women, the results revealed that 63

(78.75%) (p = <0.001) 96.25% of women infected with high-risk HPV did not

have chronic diseases, 69 (86.25%) (p = <0.001) did not have a family history of
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cancer, and 77 (96.25%) (p = <0.001) were non-smokers. However, other clinical

signs were evident, with the majority of women infected with high-risk HPV
74(92.5%) (p = <0.001) 92.5%) experiencing pain, 61(76.25%) (p = <0.001)

discharge, and a single infection, respectively. Regarding bleeding symptoms,

half of the women experienced bleeding, while the other half did not. Lastly, most

symptoms 43(53.75%) (p = <0.001) persisted for two months or less.

In this study, the nucleic acids of the main viruses in the cervical region of
women infected with Human Papillomavirus (HPV) were analyzed using Next-
Generation Sequencing (NGS) technology. Specifically, metagenomic analysis
was chosen to study the virome content of eight samples were positive for HPV.
These eight samples were selected based on their viral load of the tested samples.
The viral content of these samples was determined using IHllumina DNA Prep with
the 1Seql00 System. The results of the virome analysis conducted on cervical
samples from women infected with human papillomavirus (HPV) revealed a
diverse viral community. In addition to HPV, other human viruses were
discovered, such as the herpesvirus (HHV-4) and the human immunodeficiency
virus (HIV).

The current study suggests that the high prevalence of Human
Papillomavirus (HPV) genotype 51 may play a major role in the development of
HPV-related cervical diseases in women. Future epidemiological investigations
are needed to enhance the findings of the current study and to understand the
collective role that co-infections of HPV play in the development of cervical

cancer.



