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Background and Aims: Cervical cancer is the second most common cancer in women
worldwide. The presence of HPV has been implicated in more than 99% of cervical cancer
worldwide. Human papillomavirus is a heterogeneous virus, categorized to two groups of high-
risk and low-risk genotyped according to the level of infection that leads to cervical cancer. HPV
screening is recommended for the further evaluation of abnormal pap test or during follow-up
after treating precancerous lesions. Genotyping of different high-risk HPV (hrHPV) types
obtained from smear tests has not yet gained widespread acceptance in clinical practice.
Genotyping of hrHPV could be helpful for the risk stratification of HPV-positive.

Materials and Methods: In this study 143 women residual samples were available for
HPV assays in Masoud laboratory in Tehran. After extracting DNA by kit, for genotyping
detection of human papillomavirus PCR amplification, Reverse dot blot hybridization methods
was used.

Results: Among these samples, 34.2% were HPV positive. In this research, the most
common genotype was HPV-18 from high risk HPV genotype and HPV-6 was the most
common from low risk genotype of HPV. The most Age category that has been detected positive
HPV from category 26-35 years.

Conclusions: The variety of HPV genotype detection in cervical cancer screening
increases the importance of epidemiological study controversially in world. Therefore for
characterizing genotype of HPV, Reverse dot blot hybridization can be of great help in this
regard.

Keywords: Genotype, Cervical cancer, Human Papillomavirus, Hybridization

Copyright © 2018 Iranian Journal of Medical Microbiology. All rights reserved.

How to cite this article:

Mostafapour Badpey M, Zaker Bostanabad S, Rahimi M K. Study of Abundance and
Genotyping of Human Papillomavirus in Samples of Patients Suspected to Cervical Cancer

Referred to Masoud Labratory in Tehran . Iran J Med Microbiol. 2019; 12 (5) :348-356

Olos) (S (peolidiss s Sae dlas Majallah-i mikrub/shinasi-i pizishki-i Tran.

YTA


mailto:saeedzaker20@yahoo.com
http://www.ijmm.ir/

Oyl (S (owledog S dlxo

WAY g o 53T = 8 8l = 1Y Jlus

Journal homepage: www.ijmm.ir

Ao

Ol s 43 S gSudin (yf jlass slads gas o (Sleasl sloglasly (ug 9 Saamlin 9 (9l 3 oy
Ol D e o 9 §ruo alS.‘.ﬁ:\Loji CEW-RVELLT EN RV Ay alag

¥ ooy po,S e ol bias SIS dr | gty cilaae desxe

Oyl el (S ol axly ool ol T olKatils ¢ Sy 8aSizils o calidig S 05,5 Y

oS>

Wlio ol b/

(HPV) Gldl sloskals (mosms s9a ol ooz syl 065 53 @il (oot o 2y &l (s 1Bt g i
5 Sagie Gl elolyy a5 ol (5800l cugns HPV 5,05 oo iz 4y o) &ilas ol js 4y olDe 00,089 1 1oy 0
bl sl HPV (6 5L 59 o samaids (HIQh T1iSK) jlas 1, 5 (LOW FiSK) jlasoS 09,5 48 4 p> dilas oyl o ol
Sty jlad gl Solite uT) aes S9dior drogs (e plop3Ced 3)lse 5 (b Sl el b i
Wlgi oo HPV Jlas el coisif s ol 55 )13 (ol Collad )0 00 708 (550300)50 5920 seansl Oy slocs jf onsl
3l aie St HPV L 065 50 Jlas (50 saiailo ol

1Al 5 g B8 () 5 Sgmane olKuloj] 4 osisSaxzl e ) Gyl 51535V FY adlllao ol o 158 (g g Olge
reverse dot blot 5 PCR amplification le g, 5 bl sloghol (wgyg calish comss lp «oaS @,k I DNA

el 0y oslazl hybridization

HPV- 6 5 bs ) cobigy oppele HPV-18 wiss cute HPV wo oY FIY suidsl slaaiges oo 5l lbaidl
rlazsl o a1y cuto HPV 5 lge sy (it Jlo YP-YD (s 09,5 5 wiogs aslllas gl po jlaseS il (nyimls
Sols

e W ams o (ual 31 1) HPV Glailaie (65 goin] o)y ool dLis calizre gblie 1o lacoliss) £9i 16 s doxats
&S altes ol 4 Sbls S8 wilgs s Reverse dot blot hybridization JssUse (i, 5l sslicul HPV Coligy cpunns

O3l pet ¢ Sl g g glaslly o dils Gl s gl 1 guadS ilods

o) By affief) S BBy R el ey clfty gl ) A G| 1 oo s 6 ®) sl S

Ao azy )b
WAV /- F/TY il o
WY/ ANW: by

WAV/Ne/o) i eNT jLics!
(Egoge

SEn B0 s
1IIMM1397;12(5): 348-356

Js.i.w.o éwy

abTQL..w P13 domw

‘e5l: sasiisls ss.uL..ww) 05;
Wy aly oDl o3T oKzl ¢ s

Ol el A
HEWETIUIN | L)

saeedzaker20@yahoo.com

FPRV-PY

(IARC) olbjw oligios slojle allin ol ooz
DA 5 DA BF BY B) FOX KB XY DA NF g5 slosis
FE X TP Glagass Jelt [0 pl)) s glsil (lsrea
Y| glgl flgicay AV AD AY VY V- £ A FY £7 OV
s> Oluls slnl b as VY 5 # slacaiss 5 ol
Elgl Hlieas 55 Wloads aSlid (el L55) (el olKiws
Ol el ol Coydn (V) Sl oud (Brae SlateS
SpsisessS 093 4 (swsng DNA 39)5 «cwgny sl
Sl (e Jobo (55 DY game 9 )5 50 st sbml g Gl
DNA 4 g3 silwasilon slp lamgny 5l 095 cul (M)

¥4

pe Jolse 5l g @l (gedan (egs o, &les Gl s

Saste sl )lS () Sesl Gle pwli (U5 5 g S
Aoy b 1) (G355 lagug s DNA I (29,5 o bLS)
Ll ez 5l a5 wmo 0 plis Sl Corem o o edoy
Voo 5l e -(Y=0) Cod (HPV) bl sl ms s csloslsly
(F) Qe 1y Jels gl Qo;oo}ﬂ sblgs O] gy Te 050>
Ol sbml g (ot Glime oluly SLl Lokl w929
Godid (High risk) jas 5, o (LOW risk) ,lasS 09,5 g0 4

Sl plojles S5 3l ondpiiie ganail (5l 5o wileas


http://www.ijmm.ir/

Sl Sloglul (w99 SunUgif 9 (Slolyd (w2 [0 g (a9 (Shlaan dozxo

Wload Sye Syge YAAr oo Loyl 5 o) 59,5 Olbyw 990
sboskaly (aeeis ) oadyiiie ol & azg b rizmen (V)
22,000 )0 ugpg ol Soghe dagslew Elil 5o (Sl w9 2
Ol aoyoVe waie Gl ao 2V (o diles b
Gl aoofe o Luls cJl Gl aoysFY il
Slge %oV 5 3l Gl wo 3TV ()15 olKiws
3l eandS ] gl ST 50 (YY) conl ool casline oo ol 1w
OV P Glacasl 458y o9t gils g Job plide Slallas
(TYYF) 0,05 o0 piiz 4,500 lacuissy 5l ien YA 9 V7
Obaine Jdoay HPV Guigly s 5 Slol2 (ompn W
5009 Sloyd 5 (et () shilo S p g koS slacs
@ a8 Slals odin il dgets (st 5 L2 Ll oo
5 (YOXP) 05 6pSol> igd oo 00l Fogw (conPdy oo
Wl s Jw PO LY o a8 S5 090 oo dnogs el ]
Goa b anlas (pl jo ames sl Jlo 0 o 1) 6, SIL,E yeej]
o 5l Slgli g Sladl Sloskaly (a5 Gisi) e
Reverse dot blot hybridization 5 PCR amplification

el 00l oolazwl

Lo 595 g olge

Sloskaly msns @ Lad e a0 VIV slass adllae cl o
Sluls oD b sauSazal e ol 3151 525 VYAY Lo 51 gLl
Ol Sloy dlols ;o 5 Sgmas oBinlej] 4 STy
S b (gl paigad loads pw ) VWP 50l slal B AYAD
3 oblen oy Bles 5 (3ly Sl b g (g 5l olKiyles]
28,5 550 (B3 iyl Sy sk

dndiges 5 Sladl g psbeskal DNA (glulaz (sl
SkeS 31 DNA izl cS Jodlgiws b
3 de e Voo hgy ol o .ol sladl (DNA-Technology)
Lysis buffer Jolxo &jglxe 0 DNA zl5cul gly aiges
s.,é)f )‘).9 o..L..SJ> 9 BMBM Jj.l.?u ORI g J}l.?u
-Y- ‘_gLao B obe & Buw (5‘).3 u‘hs" \) o..\.ak;u.uédg DNA
L}u}‘wlw :\.?)O -Y- LgLA.) )O JL..J ASJ ‘5“).1 9 Q,uj.».m.l.w 2..?).)
SSARTENE

HPV oS 5l solawl L HPV ulsis Jos caslsl jo
pl=s!l Master Diagnostica  JlwS  Jgaxe Direct Flow Chip

Yo

oy b 5l s () Wby L Gliee gladshe Slek
ooy Jsho sloay jo ciy b sla il 3,k 5l ool
slasho jLaal (e (gm pselinl 4b &Y @ o, ol
oolitl W ls iS5 Cobls 45 luie slashe 5 ol

HPV Lug s y0 E7 o BB (glaiaiis oSl (Fih) oiiS o
slagatisn 9 wa gl o el oISk
wd oo 8 Baa lie ladsle )5 1) jges8 BaiS S e
O o So b BB (g st HPV elgl o (A)
odd Jate P53 & (SLeoS” (nl i oo JuSits uSLeeS I
Ol sl ué cge g ol 5l PE3 Ay o] o 4o g
9 00,5 Jos (cmgig; 9SS lyiedr PO3 (1Y) 29k oo
Wy Gesmsl 5 Jsko &2 B 0 Jss sbaps ol
a8l P53 s B 0 Siedled Sy 45 (1Y) S e
5P 5 95500 PB3 & anly Geajyuml W el 5 adly
OF) ogdie e 03gll s 28,0l a4 Gugny iS5
33 3 (RD) Logadlbogics; (g0 (09, Jud e b 55 BT (g
P130 5 p106 i Logiudlgid; (efgn & hasye (niign
Logiadlosins; 0atign -OF) 33800 1) 095 G558l s
ok 852 melais yo 1) (ol ik g el 9095 B0S 0S
HPV ugng 4 Sogie Lulyd )0 .00) a8 oo Wl G0 )8
w>ge RD-E2F SLoS S b BT (ofgn hasp
Sy kol gl 5l @l 1y Job ameyo 5 0ol E2F (uila,
Jsloo 852 ali o Pl el ol ol 5 05 e S 3
L &Y 5l jsee (e Sl Sloskaly oo g ((17AY) 050 o0
Ol &5 a8 (oo JoUST 15 095 JelSS (b slaobe slaaY L
45 d9be ang Lo g L1 slaieian j9 8,YL el
pobinl jo s HPV glgl o jls cage i Ll oLl o
Ol ololyy ] ol a5 wiS e ol Sluls o>, 9,5
@ 959k slaobo b (22,880 bl sladske (250l
£l b S5l .0A) 35 o (gaisaz o CIN I CIN 11 CIN |
O Ol dbml j3 (BB &5 5500 Jele SO HPV s
Ol e v 0355 Ol b e pe Jelge plo 5HIW ol o)
(eldlp> Cundae wlp @i e Ol el 4
Slpp Sa sk Gpac (owix Suyb Wiz il
Obie & bgiye slo)sS 5 Sl plan nd (5,00
oz gond wabedlel glapF 5 Ly 08F) o5 oLl
S5y 55 ealee FFe 5505 YoNY Lo o HPV glacigic
DYeeee ay yoeia YOV Jlo o Laib lacigic ol el oadd



Wway o - o3 o s les vy gl ot Ko oolisios Ses dlone

Jsaz bl PCR ac g 00,5 Lsle wiel Master Mix
s bl ) 5 les
Coglme o sadizlgiel GWDNA ape cpl o
Sk iS5 sel &5 0pF 0 )15 (ool slapely
PCR e 5l (09000 Sl s9lals o9 g poi L1 &b
W glos o Siluge s olSius I eolizul | PCR &Y g

A 0,6500 4880 V0 Ddeds wgmadas 4o

Reverse dot blot Hybridization 45 dl>,. amplification

PCR amplification

Y7 L1, ozl Zawl DNA 5l 2de St F als o ol o
5 Hot Start DNA Polymerase Jolis 45" PCR G yx0 yidg,Se

PCR wlles &by ) 8,las Jga

LSRNV Lo o)
1 Cycle ogpdan 430 YO aibs ) -
1 Cycle gk a0 AF aido ¥

gl &> 5 AF adl v

15 Cycle ovgades 40 FY a4t v

gadas &> 5 VY al v
oo &0 AF adl v
35 Cycle ogeda &0 £ adb v
g & 3 VY adl v
1 Cycle gl A 50 VY ai.55 0

Cuxdgo ;0 0, il S, 4 g, JSis el @L@‘
SS L b S 5 (V &) a8 )8 oS all s 5l o
&S Cowl S S o oy e 9 U] Hybrisoft lsle 5
Pl calizn slacaisd) pogdle 895 mhaw jo oS slaadl s
s et ogmore «wudS S lecay a5 adhls

O JS8) Qi oo (e

B 33 58 42
B 3 59 43
C 39 66 44/55
U 45 68 54
16 51 73 61
18 52 82 62/81

26 53 6 67
31 56 11 69
B 40 70

71
72
89
84

42
43

olKws 31 eolaiwl b PCR Jgame al>pe ol o

slid uz )l &5 pgare glbaily SaS L 4 Hybrispot
99 ekl e o395 Y7 lacg 55l 5 035 Skl
Jolme Jold (ogase
ST - sty il Jslomo oaniSaSshy Jsbons sl e
ot Wig Sl by 48 3 ppate sladl 5 blans
ooony Sleskal (peare ooy L DNA - glaars ) S5

6'.&7&.‘3).&9 nglzm ) o

16 52 B

18 53 6 69
26 56 11 70
31 58 40 71
33 59 44/55 72
35 66 54 89
39 68 61 84
45 73 62/81

51 82 67

855 ol o S50t gl et g oS w0 o i By Ll coS 4315 55, HPV Gl (slacaisiy slowg (28,518 e ) UK
pll 50 & ygo DNA 5SS 5 0l 099 (S5 35l0ila  SeodS 505 50 SIDNA 4l sims oo (lis § aiiteds PCR 18 (lgicas «Cr blis .l

Yo



Sl Sloglul (w99 SunUgif 9 (Slolyd (w2 [0 g (a9 (Shlaan dozxo

Reverse dot blot hybridization c.s &sl5 &g, () e HPV 5 (Gh AY 5 FFOYDOLFSY slocwiss) b cuie HPV mls pgai ¥ S

&S slocaisd) el e bla o laslinl bl 5 egdle (W) jgad ;0 a5 Jl> 10 0l 0525 (6,500 bud asein dhd o luliul LG 51 2 (0) pead ;o

ol e (high-risk) s slacuiss Slsl 3 uzen
Ll Slghs olime a5 o oluliss 5,90 Y8 olows 4 5 ol 3
el 00l IV 5 ,Lels Jgaz o JelS jeboay

G Eg 90 o 4 M (U5 &5 ggdge (nl 4 4z g L
U9ng SHghe (AbeSdy (oyme j0 Yl sl g jlSeS
SlplSe g (Slslp i S walss 15 SLul slegloly
4 e 01 slass ol (VL Sl JlasoS gyt el
Ols o8 Sl o3 3 VY Jlas 5 SlaseST Coi) 95 99
SO gy 3 S 5 @ Cawd Lagudsl Sl plS e g8
0% Joux)

5 b3S lagaigs Sl aoye wasldasas ooy b
o 0l Cemez J5 A Cans plejee Sighs 4 M 0
HPV- (0o, oY I5F) HPV-42 55l ol & jle (i VFY) anlllas
HPV-44  «(Voo,olV#)  HPV-81 «(oo,0V/VF) 62
5 (02,5 /AN) HPV-6 «(0u0,5V/YY) HPV-55 «(as,5)/YY)
o )30 [FF )t glacais) Al

Sighe 4 M (1) 50l slacesss Slold we s
4 GV adllas cod 05 Comezr J5 4 S plojen
el s T

HPV-52 HPV-45 HPV-39 (Yoo,s/f0) HPV-18
HPV- HPV-35 HPV-31 4 () ous,8/YY) HPV-73 4 HPV-56
o, -/ plaS 8 HPV-58 4 53

Yov

w‘a‘.\..uuaz.&aa)u g_i)l.’).._’w|oo9ﬂl.e;|4.a)l.o.u

Ladly

Sloskaly (mgypg Sishe 4 S9Sie U wiged VIY (s S
4 (Ao VYY) a5 T Sleyo 35 50 ol 4 suisSassl o Gludl
loghaly ishe 4 pbMue (nl 5l og e sny o2
At S slocao Ladd (aopsFY) i Ve slaws ¢ Slasl (g 29
s AV FY £V OF L0 SF FY FY F- Y £) Low Risk
High Risk oz, slacoigi; Laid (auo,oVY/D) ,a VF (AR
(YY g FA £ DA HF OY AY BHY FO FUFD N A NP)
SLwisi) £ 90 ;o 4 Miws (o, oVF/D) ,a5 VY 5 axils
Mo 555 g @i Wlosg (plys Coghe) Jlas 5 eSS
(2o )V FIY) a5 Y olaws 5l ol O jle Sl sloglol wg g
bogazme )8 (o, 0YAD) ;a3 VF ¢ Jlo Yo=Y v 8og00me o
YO S 80900t (0 (e 0YAR) a5 VF L YE-Y.
Fedle YP-Fe s bogume jo (o)) FIT) L& Y ¢l ¥
(2o ,ofV) a5 ¥ e Jlo FA-FO i 809z 5o (Ao 0AIY) 4
b3guze H (dwoyoV/Y)) Lo )l FP-00 s bogase o
TSP

ooony 4 e U Sl 58 T eaie (omip 3l o
Sasi (0l) (P )0 G S Az L sladl sleslaly
Ol a5 al glulis o8l by (low-risk) ,lasS &350 OV
ol ol ools b S Hebas Y 6 lels Jgao jo Wil Sl 3



Wway o - o3 o s les vy gl ot Ko oolisios Ses dlone

Gy 3l an M g PV FY lacaisy GhdaS laaelsh) o Slald we s Bl jladlascos M (bj 50 jadeS slocaisss Slsld weys ¥ Jou

S50 L8 gan gleas) o 7

& HPV  HPV  HPV  HPV HPV HPV HPV HPV HPV HPV HPV .
Js 89 81 62 55 54 43 42 0 1 6 ik
N Y Y Y 7 7 \ A \ Y Yo Slasy
Voo Yo \YIY \YIY \o/f \/f 4 VO \E/- - VIVO O/ \VI KW %)

S5 5107 5 VA (Sloasisil a5 s Sloaisss o (SslS dpo Blod 3l aalllaecos (e (65 5 S sloeisss Sl aoys ¥ g

)10 )97 2 (6 e

&= HPV HPV HPV HPV HPV HPV HPV HPV HPV HPV HPV HPV HPV HPV

Js 73 68 66 58 56 53 52
\id Y \ Y Y N Y Y
Voo Ao YIvY [NIN [NIN AAPA [NIN Ao

51 45 39 35 31 18 16 T
\ Y Y Y Y 4 \ Slaxy
YIY YN YN AN AN VIO YIY KW-PR

2390 Lo 09,5 £33 55 1o & plajes 4 (G 5 FY iy s Wi 58 Sl slacdhy @ o8 (G5 o JaseS lacadsiy Slol8 F Jsor

el Jos55 1 5es Sl 5] asia

P HPV  HPV  HPV  HPV HPV HPV  HPV  HPV  HPV e
& 81 62 55 54 43 42 11 6 TP
vo ¥ f ¥ | | 2 \ Y ol
Yoo \¢ \¢ \Y ¥ ¥ Y ¥ A oy

09,5 €55 93 2 0 45 U5 ;0 VA agis (19,8 oVl e Dlis 55 Slat oS slacuisi; 4 &5 G5 50 Yl n slacess Slglp O Jyue

WS oo yilon |y i e cnl 4 az gl Coeal caiius 00gd] Lo e

P HPV  HPV  HPV  HPV  HPV  HPV  HPV  HPV  HPV  HPV
&= 73 58 56 53 52 45 39 35 31 18 v
A Y \ A \ Y Y Y \ \ ¥ Slows
Yoo ARVA Nid ARVA Nid \RTA \RTA A\RTA! INid INid YY/N KW %)

o] sy 2l 4 axg bl YU baiges ol jo c;%”
wor o5 oLy ae,oYRIY o Slusl gleslaly es g
o5 g Jamshidi dslas ;o a5 (g gbas .ol ouls aizlis
Ol »d 0b) O Gl uspg sleskuly gaad (V1Y)
L (YY) ,Kan 5 Chalabiani dsdlas jo 5 oo ,oVA/VO
blis o) Corexr 5o SLal Gugns slegkaly g5e8 (o)
Sl 0 YY) cal ond )IF ao oV AT eiS alise
ooans Leskaly Coshe 4 M 1) (g 05,5 (i anlllas
4 Glojes a5 S P51 izme sl Jlo YE-YO GSL...JI
o B )0 s iogy M jlas g Jla oS udsil g4 9,0
o5 o Taghizadeh ddlas ;o oiiwe Jlo YP-YO o
Jlo Yoo¥e e M ) (s 095 Getden 58 (V0IY)

Yoy

S o5 Al 9 Sy

Sghe a4 Ml o (s loliae bl )l aes o lis b gy y

005 Ol bl g (Sludl sloghaly g g Sl elgil ks
2 Gl Gleskaly o ng psis plesl L(TV) Sy 052y o)
Ol & &S Sl Gl anl B )0 (oot Bl (liee Joko 253
e srmk sk o i Sbml g qwgng Glogts
cateis Bua b g £4050 Coeal 4 azgi L (VA) 05 o0
g 9 Jdly Sl sladiges Sl sl oal (ga 5550
38 (6 i Sl 00 ladigel 4 S a5 0gd oolarul
30 GreS Comlus dn e g 0l sladiges .a5ls auis
waalys Sl ugng slogknly plasg; jansis 5 plulid
OBl pizmen sl @Me oy A5 e 4 ougds tdls



Sl Sloglul (w99 SunUgif 9 (Slolyd (w2 [0 g (a9 (Shlaan dozxo

Wit Mo sl g JhaSeS g9 90 o 4 plojee &5 S
HPV- HPV-42 5 Jlas , elgil jo HPV-18 slacassss Jls),3
it boois Ly 4y Comd a5 glyil s HPV-81 4 62
ST ol ,o 1) VA g3 Cuedl @ (ol 5 sies
AV eselcimod mls cwyp 40 0,5 dal lusge
3 Gt 4 (o, 00Y) V0 5 cadgis SO o8l 5l (ws,0F )
3 oK ¢ Chalabiani 5,155 o .aiog M cudishy S
L}-A-AM w‘ 0du ‘A)rLC‘ M)d\ﬂa/f 9 ?f/? w).»cb
Elgil 4y ao 0FY g [l S elgil 4 oadasllas U5 as oYY/
g Mol s Wlgy o o8l o sdalcamods slacas g
OIS g (g Sudlad 55k 5l (Sl lesholy (g ng deld]
050 (pl (Lloixl cwyp 1) 0Bl susie s> 5,0
WS SLLs S oolgils @S g gloix] Cldle 4 Wlgs oo
Eod b &S weo o plas Ko oldlhae asle 3155 ol
Sigmednl (omyp Suenl Lo il bl yo lacais)
Sk Wb GRlEl Sl g ng sleskol ladhase
58S At bl ;0 9 55,5 Cunex ;0 latagh 4gS
O g% 895 4 plgioe anlllae cpl D98 blE 1l &)j50
Reverse Dot JoSdge (sig, 3l ool g badiged £9i5 ¢yl Lo
3 0,5 o,lil wgpg cuisiy owaws sl Blot Hybridization
wareis lp aS canl ouls oLl ) Sen 5 Zandi dxlas
Nl g S (BB el Db gy b8 (SLail o9 g sloglaly
31 ookl (plpls (YA) 0 g JsUg0 g PCR (sla i,
caeis el o (YL dnse 4 g b 4l JsSIge slaghg,
St Sorten 5l xS ol sl S8 Bl pSiy Sleladl
JFS )2 Ol on 9 00l Sy (5Ms8 Saomay sl (Jobos

Lals y Phe 008 (e slacadsiy leys

Sl Swlew
o594 (35 Sgmae oKislejl LSS g Copon
Sk oon ol i o ) bas JSlge i LS,
ésmsn QS"'))‘AB 9 ,im.: 5 s\.b'é;
&l (o)l

R PRV uu)‘)f @Luo B uo)Lr.) ulfwj-' Oy

Yot

yoba ,0iS 5l (g lu ;o a5 Jb jo (Fe) Cewl oals @Dl
o sog S )3 mans (nl gt Olee Gyt oo
9% Om wile (lalge b glis 0l a5 095 00 osmline Simly
ez ol g L8, e @ leosl e owim cdlad
Spae wilgls goladl Lyl s ( Kind mhoe (Jsore,s
oliS 50 Jle gleeas (YY) ol pluasg g olils
Ji 5 sldlaie jo Jlu Yol 2eS U5 50 ol pglas g Sl
(YY) Cowl 00l cumlive A)b))‘;a C)J J“‘" ‘S'Lc ).9.9 )| aS
L Chge i cldllae san ailen 50 L gl o uiores
asdlas (pl 0 (FYYF) ol aBl alS g a8 il
‘?Y ‘;\ ‘&f ‘&& ‘ff 6f‘~ 6fY ef’ 6\\ s?) JJG?wS dl.ﬁwy)
OF OY DY DY KO XUXO N NAAF) Sl 5 (AR 5 A)
s oS gl Gl jo aS wlads Sl (VY 5 PA £F DA
Slold 5l (Sl asmas pl aS o0 ady 5l iy HPV-6 5
CE [ S WAV NN [0 VS ST SN OW 6 S
i a4 a ol Gl g olpl @iz bl o aid Sl
aS ogd oo odwlice LAl swyp ,o (YYFOXNF) 5,65 o0
Soyd (n i oo S HPV-56 5 HPV-18 ks ) slacessis
Lis oS jo asiils adllascon b daal> o 1) Jlgl,8
SR LBl 3550 oS aitia VA 9 VP iy s slacusss
5 bowis) @lld Gl oS (2hb 0 (o> 5 WpS (e
oS Glasdlas o aijls Gl (ol g0 pl i STy adgs
Sl oy Sloskaly o0t il plasil Ll yo 05 VPOL (G
HPV-18 4 HPV-16 5 oo ,08/f
JBle ol Sagh ple Sldllas jo (YY) al o)sTﬁ a0\ Y
DY DY ¥ slocaisil VA 5 V7 lacaiss 5l b 5o )925
Srdigel £45 4 axgi L (YYFANY) Conl ool (3,155 OA

g Jo, oYY b ey

Ol @l Ol S Siglseednl Bl a5 olle 5l oadds
Pl ost ol as o)l Solay oS likiore bl Ko L asllas
Oy oS Slllas mls 4 a>g5 b e Sl Coonl
30 &S CaS el oo 0,5 o el HPV-16 1) Jlas ) Co5gi
Gial53l HPV-16 oy Coms HPV-18 )3 le o5l (slaJLs
S 5 GhlSen g ADIK (3155 )3 g9d9e (nl a5 005 luy
O SR n g b3S lacid) owyn b (T) Sl ond



Wway o - o3 o s les vy gl ot Ko oolisios Ses dlone

References

1. Kianmehr Z, Soleimanjahi H, Ardestani SK, Fotouhi F,
Abdoli  A. Influence of Brucella abortus
lipopolysaccharide as an adjuvant on th

immunogenicity of HPV-16 LIVLP vaccine in mice.
Med microbiol immunol. 2015; 204(2): 205-13.
https://doi.org/10.1007/s00430-014-0356-z

2.Ghittoni R. Cardi R, Hasan U, Gheit T, Sylla B,
Tommasino M. The biological properties of E6 and E7
oncoproteins from Human papillomaviruses. Virus
genes. 2010; 40(1): 1-13.
https://doi.org/10.1007/s11262-009-0412-8

3.Bernard H-U, Burk RD, Chen Z, van Doorslaer K, Zur
Hausen H, de Villiers E-M. Classification of
papillomaviruses (PVs) based on 189 PV types and
proposal of taxonomic amendments. Virology. 2010;
401(2): 70-9.
https://doi.org/10.1016/j.virol.2010.02.002

4.Doorbar J, Quint W, Banks L, Bravo IG, Stoler M,
Broker TR, et al. The biology and life-cycle of Human
papillomaviruses. Vaccine. 2012; 30: F55-F70.
https://doi.org/10.1016/j.vaccine.2012.06.083

5.Cho H, lee H-J, Heo Y-K. Cho Y, Gwon Y-D, Kim M-
G, et al. Immunogenicity of a trivalent Human
papillomavirus L1 DNA-encapsidated, non-replicable
baculovirus Nano vaccine. PloS one. 2014; 9(4):
€95961. https://doi.org/10.1371/journal.pone.0095961

6. Woodman CB, Collins S1, Young LS. The natural
history of cervical HPV infection: unresolved issues.
Nature Reviews Cancer. 2007; 7(1): 11-22.
https://doi.org/10.1038/nrc2050

7.Brook G BJ, Morse S, Jawetz M. Twenty-Fourth
edition printed in the united State of American 2016.
Medical Microbiology. 43: 15-18.

8. Pecorino L. Molecular Biology of Cancer mechanisms,
target and therapeuticsy. 2" ed. Oxford.2008; 333-334.

9.Nguye H. Ramirez-Fort M. Rady P. The biology of
human papillomaviruses. Human papillomavirus. 2014;
45: 19-32. Karger Publishers.

10. Li X, Coffino P. High-risk Human papillomavirus E6
protein has two distinct binding sites within p53, of
which only on determines degradation. Journal
Virology. 1996; 70(7): 4509-16.

Scheffner M, Whitaker NJ. Human papillomavirus-
induced carcinogenesis and the ubiquitin-proteasome
system. Seminars in Cancer Biology. 2003; 13(1): 59-
67. https://doi.org/10.1016/S1044-579X(02)00100-1

Mietz JA, Unger T, Huibregtse JM, Howley PM. The
transcriptional transactivation function of wild-type
p53 is inhibited by SV40 large T-antigen and by HPV-
16 E6 oncoprotein. The EMBO Journal. 1992; 11(13):
5013-20. https://doi.org/10.1002/j.1460-
2075.1992.th05608.x

11.

12.

AAIA

13. Greider CW, Blackburn EH. Identification of a specific
telomere terminal transferase activity in Tetrahymena
extracts. Cell. 1985; 43(2 pt 1): 405-13.
https://doi.org/10.1016/0092-8674(85)90170-9

14.Munger K, Basile JR, Duensing S, Eichten A,
Gonzalez SL, Grace M, et al. Biological activities and
molecular targets of the Human papillomavirus E7
oncoprotein. Oncogene. 2001; 20(54): 7888-98.
https://doi.org/10.1038/sj.0nc.1204860

15.Dyson N. The regulation of E2F by pRB- family
proteins. Genes Development. 1998; 12(15): 2245-62.
https://doi.org/10.1101/gad.12.15.2245

16.Huang PS, Patrick DR, Edwards G, Goodhart PJ,
Huber HE, miles L, et al. protein domains govering
interactions between EZ2F, the retinoblastoma gene
product, and Human papillomavirus type 16 E7
protein. Molecular and Cellular Biology. 1993; 13(2):
953-60. https://doi.org/10.1128/MCB.13.2.953

17.Patrick DR, Oliff A, Heimbrook DC. Identification of a
novel retinoblastoma gene product binding site on
Human papillomavirus type 16 E7 protein. J Biol
Chem. 1994; 269(9): 6842-50.

18.Bosch F, orincz A, Munoz N, Meijer C, Shah K. The
causal relation between Human papillomavirus and
cervical cancer. Journal of clinical pathology. 2002;
55(4): 244-65. https://doi.org/10.1136/jcp.55.4.244

19. Palmer KE, Jenson AB, Kouokam Jc, Lasnik AB,
Ghim S-J. Recombinant vaccines for the prevention of
Human papillomavirus infection and cervical cancer.

Exp Mol Pathol. 2009; 86: 224-33.
https://doi.org/10.1016/j.yexmp.2009.01.009
20.Doorbar J.  Molecular Biology of Human

papilloomavirus infection and cervical cancer. Clinical
science. 2006; 110(5): 525-41.
https://doi.org/10.1042/CS20050369

21.Malik H, Khan FH, Ahsan H. Human papillomavirus:
current status and issues of vaccination. Arch virol.
2014; 159(2): 199-205. https://doi.org/10.1007/s00705-
013-1827-z

22.Tulay P, Serakincin N. The role of human
papillomaviruses in cancer progression J. cancer
Metasta treat. 2016; 2: 201-13.

https://doi.org/10.20517/2394-4722.2015.67

23. Chalabiani S, Khodadad Nazari M, Shabani M, Razavi
Davoodi N, Sarafnejad A, Amirzargar A. Retrospective
analysis of prevalence of high-risk and low-risk
Human Papillomavirus (HPV) genotypes in iranian
women during 2013-2016. Apjch. 2017; 2(4): 87-92.

24.Shing Chen T, Mohd Pazudin I, Daniel Roza D, Nor
Hayati O, Ravinderan A. Prevalence and type
distribution of Human papillomavirus(HPV) in
Malaysian women with and without cervical cancer.
Bioscience Reports. 2018; 38(2): 25-34.



https://doi.org/10.1007/s00430-014-0356-z
https://doi.org/10.1007/s00430-014-0356-z
https://doi.org/10.1007/s11262-009-0412-8
https://doi.org/10.1007/s11262-009-0412-8
https://doi.org/10.1016/j.virol.2010.02.002
https://doi.org/10.1016/j.vaccine.2012.06.083
https://doi.org/10.1371/journal.pone.0095961
https://doi.org/10.1038/nrc2050
https://doi.org/10.1016/S1044-579X(02)00100-1
https://doi.org/10.1002/j.1460-2075.1992.tb05608.x
https://doi.org/10.1002/j.1460-2075.1992.tb05608.x
https://doi.org/10.1016/0092-8674(85)90170-9
https://doi.org/10.1038/sj.onc.1204860
https://doi.org/10.1101/gad.12.15.2245
https://doi.org/10.1128/MCB.13.2.953
https://doi.org/10.1136/jcp.55.4.244
https://doi.org/10.1016/j.yexmp.2009.01.009
https://doi.org/10.1042/CS20050369
https://doi.org/10.1007/s00705-013-1827-z
https://doi.org/10.1007/s00705-013-1827-z
https://doi.org/10.20517/2394-4722.2015.67

Sl Sloglul (w99 SunUgif 9 (Slolyd (w2 [0 g (a9 (Shlaan dozxo

25.Giuliano AR PM, Denman CA, Zapien JG,
Abrahamsen M, Hunter JB. Human papillomavirus
infection at the united states-Mexico border.
Implications for cervical cancer prevention and control.
Cancer Epidemiol Biomarkers prev. 2001; 10: 1129-
36.

26. Luis Francisco S-A. Human papillomavirus infection
in women seeking cervical papanicolaou cytology of
Durango, Mexico: Prevalence and genotypes. BMC
Infect Dis. 2006; 6: 27. https://doi.org/10.1186/1471-
2334-6-27

27.Mighty KK, Laimins LA. The role of Human
papillomaviruses in oncogenesis. Viruses and Human
Cancer. 2014; 2:135-48. https://doi.org/10.1007/978-3-
642-38965-8 8

28.Burk RD, Chen Z, Van Doorslaer K. Human
papillomavirus genetic basis of carcinogenicity. Public
Health  Genomics.  2009;  12(5-6):  281-90.
https://doi.org/10.1159/000214919

29.Jamshidi Makiani MJ, Minaeian S, Moghaddam SA,
Moosavi SA, Moeini Z, Zamani V, et al. Relative
frequency of Human papillomavirus genotypes and
related sociodemographic characteristics in women
referred to a general hospital in Tehran, 2014-2015.
International Journal of Reproductive Biomedicine.
2017, 15(5): 305-10.
https://doi.org/10.29252/ijrm.15.5.305

30. Taghizadeh E, Taheri F, Abdolkarimi H, Ghorbani
Renani P, Gheibi Hayat S M. Distribution of Human
papillomavirus genotypes among women in Mashhad,
Iran. Intervirology. 2017, 60: 38-42.
https://doi.org/10.1159/000477848

31.Monsefi N, Sh D, Abbaszadeh M. Frequency of
Dysplastic and Cancerous Pap Smear and Genotyping
of Human Papillomavirus by DNA Probetechniques in
Kerman, Iran. Journal of Kerman University of
Medical Sciences. 2013; 20(5): 450-9.

32.Coser J B, wolf JM, Cerbaro k, Simon D, Lunge vr.
Cervical Human papillomavirus infection and
persistence: clinic-based study in the countryside from
south Brazil. Braz J infect dis. 2016; 20(1): 61-8.
https://doi.org/10.1016/j.bjid.2015.10.008

33.Burd EM. Human papillomavirus and cervical cancer.
Clin Microbiol Rev. 2003; 16: 1-17.
ttps://doi.org/10.1128/CMR.16.1.1-17.2003

34.Trottier H, Franco EL. Human papillomavirus and
cervical cancer: Burden of illness and basis for
prevention. AJMC. 2006; 12(17): 462-72.

35. Abike F, Bingdl B, Yilmaz A, Temizkan O, Tapisiz
OL, Dunder i. HPV infection and HPV subtypes in
normal and abnormal cervical cytology in Turkish
women. Journal of Virol Microbiology. 2013; 1-7.

36.Speich N, Schmitt CH, Bollmann R, Bollmann M.
Human papillomavirus’s study of 2916 cytological
samples by PCR and DNA sequencing of patients from
the West German area. Journal of medical
microbiology. 2004, 53(2): 125-8.
https://doi.org/10.1099/jmm.0.05447-0

37.Malary M, Moosazadeh M, Hamzehgardeshi Z,
Afshari M, Moghaddasifar 1, Afsharimoghaddam A.
The prevalence of cervical human papillomavirus
infection and the most at-risk genotypes among Iranian
healthy women: A systematic review and meta-
analysis. International Journal of Preventive Medicine.
2016; 7: 70. ttps://doi.org/10.4103/2008-7802.181756

38.Zandi,K, Eghbali S S, Hamkar R, Ahmadi SH ,
Ramedani E, Deilami I, et al. Prevalence of various
Human Papillomavirus (HPV) genotypes among
women who subjected to routine Pap smear test in
Bushehr city (South west of Iran)2008-2009. Virology
journal. 2010; 7: 56. https://doi.org/10.1186/1743-
422X-7-65



https://doi.org/10.1186/1471-2334-6-27
https://doi.org/10.1186/1471-2334-6-27
https://doi.org/10.1007/978-3-642-38965-8_8
https://doi.org/10.1007/978-3-642-38965-8_8
https://doi.org/10.1159/000214919
https://doi.org/10.29252/ijrm.15.5.305
https://doi.org/10.1159/000477848
https://doi.org/10.1016/j.bjid.2015.10.008
https://doi.org/10.1128/CMR.16.1.1-17.2003
https://doi.org/10.1099/jmm.0.05447-0
https://doi.org/10.4103/2008-7802.181756
https://doi.org/10.1186/1743-422X-7-65
https://doi.org/10.1186/1743-422X-7-65

