HPV Aolpwén: duoikn otoplia,
HOopLOK dLayvwon Kot Epeuva
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O 10¢ Twv avOpwrnivwv OnAwpatwv HPV

(Human papillomavirus)
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Mowa n StapopEeTIKOTNTA TOV

HPV?

v' O HPV yapaktnpilletot amo tTnv LKavoTnTtd Tou va
SradeUyeL ano To PuoLKO HNXOVIGO OLVOGLOKAG
OLTtAVINGONC

» Aev mpokaAet tapia (my Hratitdo)

» Agv KataotpEdEL Apeca Ta KUTTAPAO TOU EEVIOTN
» KaBuotepel tn pAsypovwdn andavinon HECW KUTOKLVWV
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Stanley, Lowy, Frazer. Chapter 12: Prophylactic HPV vaccines: Underlying mechanisms. Vaccine 2433 (2006) S3/106-S3/113.
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Papillomaviridae

ICANCER RESEARCH 36, 794, February 1976)

ETEpOVEVfI]q Oud&a l,(bv (enAaotLKd’ T[Tan_ Kal Epnstd) Condylomata Acuminata and Human Genital Cancer

Harald zur Hausen

nepLoootepol amo 150 TumoL €Xouv aviyveutel otov avBpwrmno ~ e

The subsequent review by Goldberg and Gravell (8)
stresses the possible role of HSV-2' infections in human

(Human Papillomavirus-HPV, Bernard et al., 2010) S TR RS

with 1 {6}, have failed
to demonstrate viral DNA by nucleic acid hybridizations in
cervical cancer cells (Refs. 19 and 21: H. Schulte-Holthausen
and H. zur Hausen, unpublished data). oven when assays
were performed under very
these negative results are not yet conclusive. additional
arguments have been raised that do not support the HSV-2
etiology of cervical cancer (19).

I is the intention of this note to draw attention 1o a virus-
induced and virus particle-containing tumor revealing a

Richard Edwin Shope 1933, PV anopovwBnkayv yla mpwtn B T

testea (20) or (7). These
particles can be by py in about

dopa arnod kouveAla-Shope Papillomavirus n e e s

(unpublished data)
Genital warts seem to be transmitted primarily by sexual
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contact and are predominant in populations of high sexual Merpesvirus Type 2 and Carcinoema of the Uterime Cervie Am. J

CRPV (cottontail rabbit papillomavirus) il St o o e B G s 1 B o e e e

number of clinical observations on malignant transition of
this tumor (3. 4. 7. 9—11. 15, 17). In particular. penile e et M T Trgtinal Lymon Made
carcinomas have been observed to develop within or at a 17, Sonck. C. E. cennvmz- Abeummm- mit Ppergang in Karzinom. Z. Haut-

site of condylomata acuminata (2. 16. 18) Gescniecminr 273-278 -
The condyloma agent has been entirely thus far 18 O T ‘m“"m mm anaame rﬁ-%‘:q‘r‘lsz
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i r Eray

only to cervi cal and penile, but a!sﬂ to vulvar and perianal . 20. Tur "-mﬂ “ . . . Borni - O. W,
B Unusual in view of the e o o e T B oes I S Tt
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Witz A NoTE oN THE HISTOPATHOLOGY
By E. WestTon Hurst, M.D.

Fromsthe Deporiment o Anies’ ons Fioms Fetholoss of The e S Harald zur Hausen, 1976

Prares 33 To 35

(Recsived for publicason, July 19,1939 HPV nailouv onpavtiko poAo

Our attention was recently called to a disease occurring in wild
cottontail rabbits in northwestern Iowa.* Rabbits shot there by hunt- ’ '
ers were said to have numerous horn-like protuberances on the skin
owver various parts of their bodies. The animals were referred to pop- O-trlv av aT[TU En Kap Kl.vo U to U
ularly as “horned’ or ““warty’’ rabbits.
Warts from a naturally occurring case of the disease in Towa were

obtained and sent to the laboratory in sterile 50 per cent glycerol. Tp axn AOU tnq untpac

These glycerolated warts furnished us our original material for investi-
gation. A little later, in a shipment of a dozen wild cottontail rabbits
from southern Kansas, three were found to be affected with the same
wart-like disease. To date, out of 75 wild cottontail rabbits received
from Kansas eleven have been found to carry one or more warts.

::m;c;z:u:;};rga:;;:::::e as the basis for our description of the H a ra Id zu r H a usen
Description of the Naturally Occurring Disease

In wild cottontail rabbits the presence of warts has cnused no apparent d)s- 1983 Kal 1984
comfort in our experi and ind d no d evi ce of

illness. Most of the animals were sacrificed, shortly after their arrival, for patho-
logical material, but four, kept under observation for 7 weeks or longer, at no time

e i were ooyl oo e sy e e b QTOUOVWOE TA TPWTA OTEAEXN

1 We are grateful to Mr. T. A. McKichan of Cherokee, Towa, who first told us

of the disease, and to Mrx. Clifford Peck of Cherckee nl'.\d Mr. Earl Johnson of
kngo.‘Ka.nsas,wl:o ished us with occurring cases of the disease. HPV16 Kal. HPV18
607
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Gissmann etal., 1984,
Zur Hausen, 1996
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Mini review

Classification of papillomaviruses

Ethel-Michele de Villiers,® Clande Fauquet,” Thomas R. Broker, ©
Hans-Ulrich Bemard, ** and Harald zur Hausen®
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Albstract

Ome hundeed =ighieen pepidl lomeyimus (PY) types. have been oompleiely desaibed, and a yet higher number of presumed new types
hanve been detecied by prelimmany dats such as subgenomic amplicons. The clesificabion of this diverse group of vinses, which inchde
important bumen pathogens, ha beon debaded for thes decades. This article desoribes fhe highar-onder PV taxonomny following the
general oriferia estshlished by the Intermational Commities on the Taxonomy of Vimses (ICT V], reviews the literatnne of the lower onder
tacs, Isis all known “PV iypes™, and inderprets ther phylogenetic melatombhip PYs are a tconomoc famdly of their own,
FPapillomaviridar, unrelated io the polyomavinses. Higher-onder phylogenetic assemblages of PV types, such as the “gemnital humen Pys™,
are corsidersd a genus, the beiter group, for ecemple, the gems A lphs-Papi lomonvine"". Lowesnander ssembleges of PY types within
exch gemus are trested ax species becase they ane phylogensticall y closely ndaded, but while they have distinet genomic sequences., thery
have identical or very similar biologicl o pethological properties. The txonomic stsns of PV types, subiypes, and variants remains
unchanged and i based on the tradiional ohleria that the sequence of therr L] gemes should be at least 1095, 2 -1(P%, and messcimalhy 2%
dissimyilar fom one another.

2 A Bleevier Inc. Al rghis resered .

Karpwoerds - Papillommavimeses; HPY type; Patbogen

Alapopdwon twv puAloyeveTikwy OEVTIPpWY TwV PVs pe Baon:

* TN voukAeotldikn aAAnAovyia,

e Ta BLoAoyka xapoKktnploTtka (eldn Eeviotwy, LOTOC, mMaboyevela,
OpYOAVWON YEVWUATOC)

Oonioayv tnv tafivopnon twv PVs og yevn
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Genus
Alpha-papillomavirus

Beta-

Delta-
papillomavirus

Epsilon-papillomavirus ¥ Sariay

Zeta-papillomavirus ’V AT
COPV 1 BPV6
MmPV CRPV de\/t-:l V BPV3

BPV4

e

s Sy Pi-papillomavirus
41
‘ Omikron-papillomavirus
P"‘PV Mu- paplllomawrus X| -papillomavirus

Eta-papillomavirus {"V

Theta- papnllomavnrus

Lambda-papillomavirus
Kappa-papillomavirus
lota-papillomavirus

Nu- papﬂlomavirus

N€oc tumnocg HPV: aAAnAouyia L1
ORF>10% KovtLvOTEPO YVWOTO TUTIO-
Yriotunoc: 2-10%-Variant: <2%

Tpltn, 9 Maptiov 2021

MDuloyeveTiko 6Evopo
e aAAnAouyieg tou L1
yoviblou

papillomavirus

de Villiers et al., Virology 2004

16 yevn PVs-

eAANVLIKN aAdaBnto armno to
VPO ppa-AAda LEXPL TO
ypappa M pe Baon ta
KpltApla mov Beomiotnkayv



Apha

2Nnuepa 29 yevn PV

rmoA\artAn oponapaBeon L1
_— aAAnAouxtwv 189 PV tunwv

Ps:
el » Dyozeta

Theta
Els

G 7

e b O ® Dyoepsion

Dyoeta Camma
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Human Papillomavirus (HPV)

Genus
Alpha-papillomavirus

Beta-
papillomavirus

Delta-
papillomavirus

Gamma-

s e . b 4
Epsilon-papillomavirus papillomavirus

G(:PV1

Zeta-papillomavirus ¥ B
BPV

CoPv 1 63 )
MmPV \ crpv dev\.i ~ \BPV3 ~r?
L 'Ll e

g \P:M/Psp\,\ Pi-papillomavirus
/' LR T
e’ Omikron-papillomavirus
\P:PV Mu-papillomavirusx Xi-papillomavirus
L

ambda-papillomavirus
Kappa-papillomavirus
lota-papillomavirus

Eta-papillomavirus {"PV

Theta-papillomavirus

Nu-papillomavirus

v’ y€vn otov avBpwrno
AAda-, Bnta-, Nppo-, Mt-
Kot NLi-PVs
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IARC Menogr Eval Carcinog Rizgks Hum. 2007;90:1-636.

Human papillomaviruses.

IARC Working Group on the Evaluation of Carcinogenic Risks to Humans.

IARC MONOGRAPHS - 1008

Table 2.1 HPV types in the high-risk clade

Alpha HPV species Types classified as Group 1 carcinogensin ~ Other Types in Species
Volume 90

5 5l 26,69, 82

6 56, 66 30,53

7 18,45,39,59 68, 70, 83,97

9 16,31, 33, 35,52, 58 67

11 M7
39/45/59/51/56 31/33/35/52/58
= 18 related = 16 related
(“A7 species ") (A9 species)




H dopun Tou Lou

* O HPV &ivall oXeTIKA MIKPOC LOC Kot TtepLEXEL SAR €Atka DNA péoca o€
odatpko ko idio to onoio anoteAeitat ano 2 mpwteiveg, L1 kot L2
Circular dsDNA

- :

- 4
HPV capsids,
approximately 55 nm in diameter

L1 protein pentamer L2 supporting protein

O1 0ol HPV 16 kou 18 givar utrevBuvor yia > 70% Twv mepiotatikwv KTM

O1 Tutro1 HPV 16,18,45 ko 31 givan utretBuvol yia >90 Twv TEPICTATIKWY AOEVOKAPKIVWHOTOG

1. Ferlay J et al. IARC CancerBase. Lyon 2004;2. Munoz N et al. Int J Cancer 2004;111:278-285; 3. Smith JS et al. Int J Cancer
Tpi2007/1201%6212632.4 Burd EM. Clin Microbiol Rev 2003;16:1-17



H opydvwon Tou yovidtwHatoc

tou HPV

URR: origin of replication,

transcription factor-binding
sites and gene expression
control

L1: Major capsid protein

L2: Minor capsid protein

L1

URR

E6

E7

4
’Ez

E1

E1: Viral DNA replication and transcription

E2: Viral DNA replication, apoptosis,
transcriptional repressor of E6/E7

E4: viral DNA replication

ES5: cell proliferation, alteration of signaling
pathways (EGFR), immune recognition ( MHC)
and apoptosis

E6: p53 degradation, alteration of cell cycle
regulation, apoptosis resistance chromosomal
instability and cell immortalization (TERT)

E7: pRB degradation, re-entry into S-phase cell
cycle, p16 realize and overexpression,
chromosomal instability

S. de Sanjose et al. Best Practice & Research Clinical Obstetrics and Gynaecology 47 (2018) 2-13
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aBavatonoinon TPWTEIVEC

16-18 kDa, 150 aa I I

 AAMAnAenidpoaon tng He

TNV OYKOKATAOTAATIKN Oupwitviwon tn¢c p53
nPEWTEivn p53 ‘ kot anodounon thg oto
E6+p53+E6 oufLKOUTVIKNA 26S pwTEACWHOL

Awaon EGAP
v" névo ot turot uPnAou KivdUvou Sleyeipouv To POVOTIATL TG
oUBLKOUTLViWONG Kat TNV armodopnone tng mpwteivng
Alatipnon HEYAAWV TEAOUEPWV
* Evepyomnoinon tng KATaAUTIKAG ‘ KOTAL TV KUTTOPLKE Slaipeon
urmtopovadac tng teAopepacng hTERT AVAGTEAAOVTOC THV KUTTAPLKA

yfipavon 1

ABavatonoinon Twv KUTTAPWV

Tpitn, 9 Maptiov 2021



[ 4 (1) Metaoymuoancuog
H ukn E7 mpwteilvn Ay Sy

s AT—.
CR1, CR2, CR':’: CUVTNPNHEVES LxCxE  CKN CxxC  Xmwm  CxxC
TepLoxec-100 aa | |
* AAAnAemnidpacn tTnG HE TNV B eempnodis, Bl

OLKOYEVELO TWV MPWTEIVWV TOU

petwvoBAactwpatos (pRb, p107 Githase .
KOl p103) Unphosphorylated Rbi‘s/ //
Rb inhibits E2F. phosphorylated.
.ﬁ? Phosphorylated Rb
no longer inhibits E2F.
’ 7 / P‘
v’ endyel tnv amowkoddéunon tnc pRb péow tou ﬁﬁmw \
LLOVOTIOTLOU TOU OUBLKOUTLVIKOU TIPWTEOCWLOTOC &E2D >
, , Genes necessary for DNA
v’ ouvSEETaL HE TLG KUKALVECG A Kot E Kall e TOUG synthesis are activated.
/ ' ' / N—~ CyclinD is degraded.
OVALOTOAELG TWV KUKALVO-EEOPTWIEVWYV KLVOLOWV T v Je—
(cdk) p21 kot p27 ——> €MAYETOL N S phase ‘./\-
/“

dwodopuliwon tnc pRb 1

AnoppUOLON TOU KUTTOPLKOU KUKAOU LLE GUVETIELQ
TOV AVEEEAEYKTO KUTTAPLKO TOAAQTAQCLOGLO

Tpltn, 9 Maptiov 2021



E6 & E7—enidpaocn otn pUOMLON TOU KUTTOPLKOU KUKAOU

[ Sy »

/p21°'°'
qpv ED/ Cdk2/cyclin E 4-‘

pRB—EZF —» E2F + ppRB

‘ {( ThTERT |
Expressml; A
TShbllkyo;“ \

of €2 protein | —_— | E6/E7 protein ————————
—f early gene |
nscripts

9 e \
B

/ "", > o

N/ / Deletion or / pression o \

URR - — msmpnonoizz ) | virus-host fusion -

\ e 3 ' transcripts

[ HR-HPV
Frequent g P‘°"‘A’ |

|, = L1° URR E6 E7 E1 E2'|

Minimum Integrated
region

Rare

*AVOOTOAN TWV OYKOKATAOTAATIKWY yovidiwv p53, pRb
*Kuttapikn aBavatomnoinon

*Kakonbng HETAOXNUOTIOUOC

e [eVvWULKN aoTaBela



EPITHELIUM = -
2t o HPV = (SO

> b LATENT INFECTION

PRODUCTIVE INFECTION

KukAo¢ {wn¢ Tou ov

Integration of HPY DNA
Co-factors: STDs, smoking,
uuuuuuu ppression

* AkoAouBel to poypappa Stadopomnoinonc Twv
KEPOTLVOKUTTAPWYV TOU £gvVIoTh

e To uxka owpatidla tpooBalouv touc emBnALakoUC
LOTOUC MECW ULKPOTPOLUUOTLOUWV Eicodos 100 10%

* O O0¢ eloPaleL ota KUTTAPA TNG
Baowknc otolpadoc

Tpitn, 9 Maptiov 2021



Virion formation
and release

Viral genome
amplfication

Transtt amplifying

cells carry viral genomes

as they differentiate
Persistent
infection in
basal layer

H ékdpaon twv yovidiwv Tou ov e€aptatatl ano
TO poypoppa dStadpoponoinone tTwv

Metaypadn Tou LKOU YOVIOLWHATOC

o 1
—’:h':’l:‘!

AT W'

0104

!
.““, '. .

("
,;‘;olf\"';: “f‘
ity

0\'

ot

differentiation

Viral protein expression .

& *

L1
E4

E6/ET E2

KEPOATIVOKUTTAPWV

O OYPLOC UTTIOKLVNTAG EVEPYOTIOLELTAL ELOLKA OE
Sltapoponoinpéveg otolpadec tou embnAiov

‘Exdpaon twv kaPdiokwv mpwteivwv L1 kat L2,

OL OTTOLEC ElvOll AMOPALTNTEC YLOL TOV OXNUATIOUO
TOU WKOU KapLdiou Kol TO MAKETAPLOMA TOU
LLKOU YOVLOLWHOTOC OTA VEOOXNHMATL{OMEVA LKA
ocwHaATLA

* Ita adiadoponointa
KEPOTLVOKUTTAPO N} TOL EVOLANETO
dtadpoponoinuéva kepatvokuTTOP
ekppalovroat €L N SOMLKEG
puOLoTIkEG mMpwrteiveg (E1, E2, E4, E5,
E6, kot E7) arté tnv nmpwipn mepLoxn
TOU UWKOU YoVISLWHOTOG

* TaEl, E2, E4, E5, E6, E7 Bplokovtat
UTLO TOV AUECO EAEYXO TOU TIPWLLOU
petaypadikol vrokwntn (p97)



Normal cervix Sguamous intraspithelial lesion Invasive cancer
LR Low grade High grade L

Cervical intraspithelial neoplasia

I —— 1
Grade1 = Grade 2 Grade 3
5 Reveru - T%z;'tes1°'3° ye€ars - 1% develop into cancer,
Infectiowus viral particdles - L e e rest heal within 2 years
enters cells through _ 2
micro-abrasions ot
e ’:c: s

- ' Ii ..3- -
SRV — . normal skin I.ayers

Superficial zone E S

: feraden
OF 'IEGEEGG

(Papillary) Basallayer [
Basement membrane —
Dermis

&3 Nucleiwith episomal D Overexpression of Sotegpcaiion
viral DNA E6 andE7 Lz 12 ICR E7 E2
&3 Nucleiwith intergrated & Expression of early — .
viral DNA and late genes | | T
&3 Normal nucled Host E6 Ez :Host
DNA DNA

* 0 10¢ HPV swoépyetal ota KutTapa tng BAckng LEUBPAVNG LECW MUKPOTPOUMATLOMWVY
oto entORALo tou tpaxnAov.

 Metd tn poAuvon ta npwipa (Early) yovidwa E1, E2, E4, E5, E6 ka E7 ekdpalovto Ko
TO WKO yovidiwpa avtiypadetad.

Tpitn, 9 Maptiou 2021 nature

Woodman et al. Nature Reviews Cancer 7, 11-22 (January 2007) | doi:10.1038/nrc2050 REVIEWS




Normal cervix Sguamous intrasepithelial lesion Irvasive cancer

b= Low grade High grade
Cervical intraspithelial neoplasia
{ 1
Grade 1 S Grade 2 —_— Grade 3
= svs‘elgllégl 'l'!PVt 1030 years _ ;. develop into cancer, :
balical sl pesticies eo” rep 'ce et rest heal within 2 years papillomavirus

enters cells through _ = 3 -
micro-abrasions e e
..’-.’o .:Q:: . S @ ‘f‘?“.}‘
£ 2535 <

SOURSTERIS e iy . normal skin layers

Superﬁcia!zone[ = e

(Papillary) Basallayer I: .
Basement membrane — — A -
Dermis — —

L

SO o8 o <
aﬁo%%‘r‘-’v"?}?ﬁ%”@

&3 Nuclei with episomal D Overexpression of
viral DNA E6 andE7
€3 Nucleiwith intergrated O Expression of early

viral DNA and late genes
&3 Normal nuclei

27O AVWTEPO OTPWHATA TOU EMLONAiou, TO KO yovibiwpa avtiypadetal pe ypnyopotepouc pubuolc Kot
ekppalovton ta yovidia L1, L2 ko E4, Tot omoiat GURHETEXOUV GTO OXNUATLGUO TOU Kaupidiou Ka otnv
aneAeVOEPWON TWV LOCWHATIWV.

H €£€ALEN TwV KUTTOPLKWV XAAOLWOEWV O€ SLNONTIKO KOPKiVO OXETIETAL HE TRV EVOWUATWON TOU LLKOU
YOVLOLWHATOC 6TO avOpwImvo XpwHOoWH, HE TNV anwAela EKPpaong Tt E2 mpwteivng ko tnv
enakoAovOn unepékdppaon twv yovidiwv E6 kot E7

Tpttn, 9 Maptiov 2021 Woodman et al. Nature Reviews Cancer 7, 11-22 (January 2007) | doi:10.1038/nrc2050 }{]&ft}é&ﬁs




HPV detection: Basic principles

e |solation of HPV nucleic acids
e DNA is present in cells (episomal, integrated)
e mRNA
e Denaturation of nucleic acids
e DNA is denatured in PCR (usually 94-95°C) to create single strands
* mRNA is denatured in lower temperature (40-60°C) only to unfold any 2ndary
structures
e Amplification
e DNA via PCR (DNA pol, cycling T from 55-95°C)
e mMRNA using RT-PCR or isothermic reaction (RNA pol, RT, RNAse-H)
e Signal detection (fluorescence, chemiluminescence)
e Most DNA techniques target L1 (conserved region). Most mRNA techniques target the
transcripts of the E6/E7 oncogenes

Spathis et al, (2016) HPV Detection Methods: Towards Personalized Prevention, |Gl DOI 10.4018/978-1-4666-8828-5.ch005
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DNA

*MéeBodol mou Bacoilovtat oto PCR
*Mé£Bodot ov Bacilovral oto real-time PCR
*M&eBodol mou b€ Baoilovtal oto PCR

RNA

MéeBodot tou aviyvevouv to mRNA E6 kot E7 oykoyovidiwv
TOoU LoU

Tpitn, 9 Maptiov 2021



5 3’
< >
3’ 5’
¥ Denaturation(i PCR
5’ >3
+
3 5
Annealing(A] ‘
.v Elongation [E) ‘
5. 3’ - & 3"
—{F 5’ 3 D=
4 | | $ D) |
5 >3 5 3
I - e Buffer
3! 5' D ,
; "' A[E] , ’ '.v (ATE] ’ Primers
> - 315' 35
3’ 5
5 3 5 o
3 5’ 3" 5"
‘ B AE DNA template
& > ol B
s : . -
3 5 3 3
3" 5’ 3 5
5 3 5 2
3 5 : 3

Exponential growth of short product
n3® = 68,719,476,736 copiesin~ 2 hrs
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MeBoboL nou Bacilovtat oto PCR-gvioxuon

OTOXOU
*AMPLICOR® - LINEAR ARRAY HPV GENOTYPING Tests

*CLART" HPV?2

*INNO-LiPa HPV-SPF10LiPA25
*HPV Direct Flow-chip
*PapilloCheck® HPV-Screening
*Hybribio 21 HPV GenoArray

*GenoFlow HPV array (DiagCor)

Tpitn, 9 Maptiou 2021



18 26
31 33 35
39 45 51 52

53 56 58 59 66
68 70 73 82 85

40 42 43 44 54

62 71 72 81 83 84 89

Extraction

Liquid cytology 0

swab ;
Paraffin embedded @

tissue

\
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Microarrays Technology

Biochip (3x3mm):

probes in triplicate

Internal control for nucleic acid extraction

Internal control for PCR inhibition

*

]
onnooo,:;}'
s 90 000

0o 000
%

se T 0e

[
o0 %

ArrayStrip with

tured and DNA- or protein arrays

nNsive
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PCR npaypatikou Xpovou

Real time PCR/Q PCR Reporter and

quencher-marked

KT “._probe

\ , '
»Baoiletan 6TnV aviyveuon Kot TOGOTLKOTOINGIEVOG |

$Oopilovtoc popiov avadopac (eLdkov yol \ K
._‘

ouykekpLpévn aAAnlouyia) o k&Be KUKAO TNG
avtiépaonc PCR |

Target DNA strand
hybridized with probe

Aev antatteital avaAvon pe nAektpo@opnon




PCR npaypatikoU xpovou (qPCR)

» EmutpeEmnel

v'tnv adlaAeuttn napakohouOnon twv
npoilovtwyv tn¢ PCR kata tnv evioyuon HeEow
TNC METPNONC TOU EKMEUTIONEVOU PBOopLOUOU
TWV TPOLOVTWYV o€ KABE KUKAO




PCR npaypatikoU xpovou (qPCR)

» EnutpEmnel
v Tautomnoinon tou KUKAOU eLlcO0dou oTtnV eKOETIKN
daon (kUkAoc-katwddAL) Kal, TNC OXETIKAC
noooTlkomoinong tng untpac DNA otnv apxn
NG aviidpaonc.
v Ta mpotdvta tou oA aotapol avaAlovToL O
TPOLYLOTLKO XpOVO OTtw¢ cuvtiBevtal og kaBe KUKAO.

Threshold

e e e e -

(-
»

Baseline

T T T T
10 15 210 25

Cycle Number
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Me£Oobol mov Baocilovrtat o PCR
TLPOALYHLOTLKOU XPOVOU

ecobas® HPV Test '

*Anyplex™ Il HPV28 Detection '

*Abbott RealTime High HPV cotes avso WPV
*Sacace 14 HR s

.
-.c‘ o ——— = —

2.0
|
2

Anyplex™ II

HPV28 Detection

Simultaneous detection of 28 HPV types
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14 High-risk HPV Genotyping Real-time PCR Kit

- 14 high-risk HPV types: HPV 16, 18, 31, 33, 35, 39, 45, 51, 52,
56, 58, 59, 66, 68

- Cellular IC for the monitoring of the entire process

v' Demonstrate no cross-reactivity with non-high risk HPV

genotypes, ensuring that positive results are clinically
meaningful

Tpltn, 9 Maptiov 2021
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Positive clinical sample

Amplification Plot
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*12 HR: 31, 33, 35, 39,
45, 51, 52, 56, 58, 59,
66, 68

*[ovoturion: 16, 18

v 4
L,
' \ P P 1N\
- N
= f——
DNA Real-time PCR Result
Extraction Amplification Analysis

Hands-on Time Walk-Away Time

Within 3 hours
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Abbott Real Time High Risk (HR) HPV

Muttiplex real-time PCR for the separate
detection of HFPV 16, HPV 18, and 12
other high-risk HPV genotypes (31, 33,
35, 39, 45, 51, 52, 56, 58, 59, 66 and
68) to igentify women who would
benefit from immediate follow-up.

Clinically Based
Assay Cutoff

Clinically Meaningful Results

Assay cut-off established based

on correiation to disease status

in orgder to differentiate women at
risk of cervical cancer or precancer
from those at Nno or low risk.

Tpitn, 9 Maptiov 2021

Gencotype specific single-stranded in
probes in conunction with an optimiz
thermal cycling profile for highly spec
detection of targeted high-risk HPV
genotypes 10 avoid cross-reactivity
with non targeted HPV types.

Ayiiqerjey ybIH

Endogenocus
Internal Control

True cellular internal control
human beta-giobin) for high
reliability and confidence in
HPV-negative test results.

*12 HR: 31, 33, 35, 39,
45,51, 52, 56, 58, 59,
66, 68

*[ovotumion: 16, 18



Amplification Plot
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MeBobol mou 6€ Baoilovtatl oto PCR-pgBodot
EVioOYUONG ONMOTOG

-digene Hybrid Capture 2 Ce/i)/l -
0Cervista® ” Be Certain. Be in Control

Tpltn, 9 Maptiov 2021



digene Hybrid Capture 2

*XpNOLUOTIOLEL piypa oo aviyveutec RNA ou avtlotolyouv oTou(G
TUTTOUC TOU LOU TTOU QVLXVEUEL

*Atadikaoia aviyveuonc DNA:RNA vBpdiwv pe xpnon edkwv
LLOVOKAWVLKWV QVTLOWMATWY KOl XNUELODWTAUYELAC YL TNV
NOLOTIKN aviyvevon 18 tunwv yopunAou kot upnAov kivduvou HPV
*Alapoporoinon og Vo opadec HPV DNA

*XapnAoU kwduvou (6, 11, 42, 43, 44)

*YynAou kwvéuvou (16, 18, 31, 33, 35, 45, 51, 52, 56, 58, 59, 68)
*EUKOAN OTN XpPNoN Yo KAWLKEC LEAETEC-TIPOCPEPETAL YL
QUTOMOTOTIOLNON-LOXUPN KAl avaropaywytpn nebodog

*AEV EMITPEMEL TNV AKPLBA YyovoTUTLON TOU LoV

*Alyotepo svaiicOntn amno tnv PCR
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Cervista™ HPV HR Test Design

2 4
Eviupatikn dpaon tng voukAeaonc Cleavase® o . E‘“ Lo
(Hologic™, Inc) “/ AN N\ T \\%
H xnueia Invader xpnowonotei evioxvon , T2\ N WAy hg "x:ﬁ:
ofjparog kat avixveuon ¢pBopilopol, napdyovrag N ) 1z "
eKATOPpUpLA EL61KE OApata Ttpog avixveuon Sia </ g a
HECOU TAUTOXPOVWYV SLTAWV LOOBEP UKWV _ Il ' [~ %
aVTLOPACEWV: | -
1. EmiBefatwvouv tnv untapén emapkoug 3 s ~—- |
noocotntag DNA oto uno e€€taon deiypa ) /=
2. AviyveUouv tnv Urtapén twv 14 HPV 2\
xapaktnplopevwyv we HR amo tnv IARC
(International Agency for Research on Cancer) e  DuloyeveTiko SEvtpo TG A uTtep-
owkoyévelag HPV, Baoiopévo otnv L1
51, 56, 66 TLEPLOXN TOU LOU
18, 39, 45, 59, 68 e Cervista HPV givau €16k6 yia toug HR

YOVOTUTIOUC TTOU £XOUV eTILAEYXOEL ano
g A5/A6, A7 & A9 UKEC OMABEC:
de Villiers et al., Virology, 2004

16, 31, 33, 35, 52, 58



HPV virus

EG/E7 mRNA

indicates indicates E6/E7 oncoproteins
presence of activity of induce cell

HPV HPV oncogenes transformation

.

-

Clear focus on
the key risk factor:

Active HPV oncogenes
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MéEBodot aviyvevonc HPV E6/E7 mRNA

1. Nuclisens HPV (Biomerieux)-tco0eppikl NASBA texvoAoyia-nAnpn
pnetaypada ano 5 vPnAov kivduvou HPV tumouc

2. APTIMA (GenProbe)-t.o00eppikil TMA texvoloyia-mAnpn petaypadoa
oo 14 vnAovu kivduvou HPV tunouc

3. HPV Oncotect (incellDx)-kuttapopetpio ponnc/FISH-E6/E7 mRNA
KUTTapa ano 6Aouc touc uPnAov kivduvou HPV tumnouc

4. In-house nested-RT PCR/nAektpodopnon o€ nAKTwHa oyopolng-
ntAnpn Kot dStakekopéva petaypada

1. Molden et al., J Virol Methods 2007;142:204-12

2. Szarewski et al., Epidemiol Biomarkers Prev 2008; 17:3033-42
3. Narimatsu and Patterson, Am J Clin Pathol 2005; 123:716-23
4. Sotlar et al., J Med Virol 2004; 74:107-16
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Clear focus on the key risk factor: gtk H'H

i o NucliSens EasyQ® HPV

HPV Virus 1’ H E 7 E6 ° °
By e | EL. (Biomerieux, France)
presenc of HPV activity of HPV oncogenes induce cell transformation /

v'BagileTal otnv moloTIKA avixveuon mapayopevou E6/E7 mRNA amé Touc uynAoU
KIvoUvou Tuttouc HPV 16, 18, 31, 33 ka1 45

v Xpnaoigotroiei popiakoUg 1xvnBétec (molecular beacons) yia Tnv avixveuon Tou
TTapdyoHEVOU TTPOIOVTOC

v NiaBéTel eowTePIKG HdpTUPA

A e
Primer 1 hybridization
containing T7

AT (1

ppppp hybri dzaﬂcn

AT 3

Real-time detection by NASBA Fluorescence signal

Molecular beacon
DNA probe

? NEea kA o g

Mormdized flurescence
| H
o
o
o

Intensity



http://images.google.gr/imgres?imgurl=http://www.eurogentec.com/EGT/Images/NASBA/NucliSENS-EasyQ-platform.jpg&imgrefurl=http://www.eurogentec.com/product/research-nasba.html&h=156&w=270&sz=8&hl=el&start=13&usg=__CqV9DolZ59IxUGVmBFT-oQBqMyc=&tbnid=gOyvJaG6R2LIEM:&tbnh=65&tbnw=113&prev=/images?q=nuclisens&gbv=2&hl=el

HOLOGIC' | $cenrrose
Aptima HPV (Hologic)

e Transcription mediated amplification (TMA) of Brmatar
HPV mRNA with chemiluminescent L* ANA Target
e Qualitative assay for detection of E6/E7 mRNA of e N
14 HR HPVs - —
(16/18/31/33/35/39/45/51/52/56/58/59/66/68) ¢ — . —
with optional typing for 16 and 18/45 * Ny
e Internal controls and calibrators © Y

RTINS nuunnu% DNA Template

e Sample stability in ThinPrep for up to 30 days,
Aptima Specimen Transfer 105 days (2°C to 20°C)
or 24 months at <-20°C

e 1 ml of LBC, swabs, urine...

Tpltn, 9 Maptiou 2021
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OncoTect E6/E7 (Incell Dx)

v’ Kuttapopetpial porG-HECO AVIXVEUONC TG
untep-£kPpaonc tou evdéokuttdpiou mMRNA twv
yovidiwv E6 kat E7 GAwvV Twv oyKoyovwv TUTtwv

tou HPV w¢ ouvERELA TNEC EVOWUATWONG TOU LOU .o

OTO YEVWULKO DNA

Aspirate Add Vortex Centrifuge Analyze
Aspirate Add Vortex Centrifuge Waterbath
1 - 1mL PBS ° e
- 300 ulL R4
H 1 mL Rz '3 ) 1 hr. wait)
® 1mLR3 ° °

v Baciletal otov uBpLdLopo evog FAM [

onpoaopévou piypatog HPV yywwnBetwv oe

Make the master mix by combining 100 uL R4 and 3 uL R5 per sample, vorte:x.

KUTTapa EEWTPAXAAOU TPOEPXOUEVO QTLO

gevawwpnua og PpLaAidlo kuttapoloyiag uypng

4 100 uL R4/R5 mix [ ] ® 30 min
1 mLR& [ ] L ]
L 1mLR7 ® 15 min
[ ] L]
L 400 uL PBS L ]

Z | «— Start To Finish: Appre
(2]

daonc (ThinPrep®)

Narimatsu R, et all (2005) High-Throughput Cervical Cancer Screening Using Intracellular Human
Papillomavirus E6 and E7 mRNA Quantification by Flow Cytometry. American Journal of Clinical Pathology
123:716-723.
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The sample is ready for analysis on the flow cytometer.




Analysis

* Gating of cells of interest usinga & b
FSC/SSC dot plot

e Percentage of green fluorescent 1 ¥
cells is calculated on gated cells 86.1%

e Cut-off for cells set by using '_
clinically negative samples (1.5% o
for our lab) o

0.2%

Spathis A et al. (2012) mRNA and DNA Detection of Human Papillomaviruses in Women of All Ages Attending Two Colposcopy Clinics. PLoS ONE 7(11):
€49205. doi:10.1371/journal.pone.0049205
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Detection 14 HR All HR

Typing 16, 18/45 None 16, 18, 31, 33, 45

Isolation mRNA None DNA & RNA

Detection Chemiluminescence Fluorescence Fluorescence

Automation Full Semi Semi

Result analysis Automated Lab cut-off Automated

QA Calibrators / IC Fixed cell lines PC, IC

Throughput 275/ 8h 24 / 4h 28 / 8h

Expandability None mRNA or proteins None

References (Szarewski, 2008; Castle, 2011; (Kottaridi, 2010; Coquillard, 2011; (Molden, 2006; Szarewski, 2008;
Ratnam, 2011; Spathis, 2012) Keegan, 2009; S¢rbye, 2014)

Castle, 2015; Reid, 2016)
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Emwyevetikec aAAayec kot HPV

*H eppévouvoa Aoipwén Kol EVOWUATWGT TOU LOU-EMLYEVETLIKEC AAAOLYEC

*MeOuAiwon tou ko DNA kat tou DNA tou ¢gvioTh, TPOTIOTIOLGELC
NG Lotovnc Kat dtapoponoinon tng Ekppaong un Kwdikwv RNA
pnopiwv (MmiRNAs, IncRNAs)

*H pUOuLON TNC peTaypad G TWV YoVISiwV ToU EEVIoTN HECW
ETMLYEVETLKWV HNXOVICUWYV, CUUNTANPWVEL TN SpAon Twv
OYKOTIPWTEIVWV TIPOC TOV KUTTAPLKO
HETOOXNMATIOMO (ab€non KuTtoPLKOU
noAAamAactlacpou, dtapuyn oVOoLOKAC
EMITAPNONG, OLVOLOTOAN AMONTWONC)




MeOuAiwon tou ukou DNA

MnXOaVLGLOG TTOU XPNOLUOTIOLEL O LOC YLOL VOL TTOLPOLULELVEL OTOV EEVIOTN

H nebuAiwon ota L1 kot L2 yovidia napovotalel avénpueva moooota
OTA KOPKLWVLKA KUTTApO

H nebuAiwon otnv LCR avTIKPOUOMEVO EVPAOTO

H nebuAliwon oto 3’ LCR pnopei va oXeTIleTAL LE TNV EMICWHOTIKA
KOLTALOTOLOT) TOV LoU
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Molecular progression to cervical precancer, epigenetic switch or

sequential model?

Belinda Nedjai ¥, Caroline Reuter'”, Amar Ahmad®, Rawinder Banwait!, Rhian Warman®, James Carton?, Sabrina Boer?,
Jack Cuzick® and Attila T. Lorincz(*

*Barts and the London School of Medicine, Charterhouse Square, Centre for Cancer Prevention, Wolfson Institute of Preventive Medicine, London,
EC1M 6BQ, United Kindom

2Department of Histopathology, Charing Cross Hospital, Fulham Palace Road, London, Wé 8RF, United Kingdom

3Departmen! of Urology, Radboud University Medical Center, Radboud Institute for Molecular Life Sciences, Nijmegen, The Netherlands

The evolution of precancerous cervical lesions is poorly understood. A widely held model of cervical intraepithelial neoplasia
grade 3 (CIN3) development is sequential progression from normal through CIN1 and CIN2 to CIN3. Anather hypothesis, the
“molecular switch” model, postulates that CIN3 can evolve directly from human papillomavirus (HPV)-infected normal
epithelium without progressing through CIN1 and CIN2. To shed light on this process, we compared DNA methylation of
selected human biomarkers and HPV types in two groups of CIN1: CIN1 that were near or adjacent to CIN3 (adjacent-CIN1) and
CIN1 that were the principal lesions with no CIN3 detected (principal-CIN1). 354 CIN (CIN1 and CIN3) and normal tissue areas
were dissected and typed for HPV from 127 women who underwent loop electrosurgical excision procedures (LEEP).

Methy lation of genes EPB41L3 and the viral regions of HPV16-L1/L2, HPV18-L2, HPV31-1, and HPV33-L2 were determined by
a highly accurate quantitative pyrosequencing of bisulfite converted DNA. There was a significant trend of increased
methylation with disease grade comparing normal to CIN1 and CIN3 (p < 0.0001). Adjacent-CIN1 predominantly shared the
same HPV types as the CIN3, however, methylation differed substantially between adjacent-CIN1 and CIN3 (p = 0.008). In
contrast diagnostically principal-CIN1 had an indistinguishable methylation distribution compared to adjacent-CIN1 (EPB41L3:
p = 0.49; HPVme-All: p = 0.11). Our results suggest that progression from normal epithelium to CIN1 or CIN3 is usually
promoted by the same HPV type but occurs via distinct DNA epigenotypes, thus favoring the “molecular switch” model.

The Journal of Infectious Diseases e
BIDSA, e

Quantitative Measurement of L1 Human Papillomavirus
Type 16 Methylation for the Prediction of Preinvasive and
Invasive Cervical Disease

Christine Kottarid,' Maria Kyrgiou * Abraham Pouliakis,' Mari ! Evangelia Aga,' is.! Anita Mitra 2!
George ist ias.! Va: pakou,® Evangelos Paraskevaidis John G. Panayiotides,” and Petros Karakitsos'
o National and Kapodistri ity of Athens Medical Schoal, “ATTIKON" y Hospital, Athens, Graece; urgery and

Cancer, Insttuts of Reprodustive and Developmental Biology. Faculty of Medicine, Imperial Callegs London, and: *West Londan Gynaecalogical Cancer Canter, Qusen Chariotie’s
and Chatsea, Hammarsmith Hospital, Imperial Kealthcare NHS Trust, London, United Kingda; “Third Dapartment of Obstatrcs and Gynecology and *Sacond Dapartment af
Internal Medicine and Research Institute, University of Athens Medical School, "ATTIKON® University Hospitsl, Athens, *Department of Dbstetrics and Gynacology, University
Hospital of loannina, and of Pathology, Universiy of Athens Medical Sthaol, "ATTIKON University Hospital, Athens, Greece

Background. Methylation of the human papillomavirus (HPV) DNA has been proposed as a novel biomarker. Here, we cor-
related the mean methylation level of 12 CpG sites within the L1 gene, to the histological grade of cervical precancer and cancer. We
assessed whether HPV LI gene methylation can predict the presence of high-grade disease at histology in women testing positive
for HPV16 genotype.

Methods.  Pyrosequencing was used for DNA methylation quantification and 145 women were recruited.

Results. 'We found that the L1 HPV16 mean methylation (+SD) significantly increased with disease severity (cervical intraepi-
thelial neoplasia [CIN] 3, 17.9% [£7.2] vs CIN2, 11.6% [+6.5], P < .001 or vs CIN1, 9.0% [+3.5], P < .001). Mean methylation was a
good predictor of CIN3+ cases; the area under the curve was higher for sites 5611 in the prediction of CIN2+ and higher for position
7145 for CIN3+. The evaluation of different methylation thresholds for the prediction of CIN3+ showed that the optimal balance
of sensitivity and specificity (75.7% and 77.5%, respectively) and positive and negative predictive values (74.7% and 78.5%, respec-
tively) was achieved for a methylation of 14.0% with overall accuracy of 76.7%.

Conclusions.  Elevated methylation level is associated with increased disease severity and has good ability to discriminate
HPV 16-positive women that have high-grade disease or worse.

Keywords. cervical intraepithelial neoplasia; CIN; HPV L1 gene methylation; pyrosequencing; Human Papillomavirus
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Methylation of the L1 gene and integration of human
papillomavirus 16 and 18 in cervical carcinoma

and premalignant lesions

FRANCISCO ISRAEL TORRES-ROJAS!, LUZ DEL CARMEN ALARCON-ROMERO?,

MARCO ANTONIO [ EYVA-VAZQUEZ?, TULIO ORTIZ-ORTIZ! | MIGUEL ANGEL MENDOZA-CATALAN

DANIEL HERNANDEZ SOTELO*, OSCAR DEL MORAL -HERNANDEZ', HUGO ALBERTO RODRIGUEZ-RUIZ!,
DINORAH LEYVA-TLLADES!, EUGENIA FLORES-ALFARO' and BERENICE ILL ADES-AGUIAR!

Laboratory of Molecular Biomedicine and Laboratory of Cytopathology and Histochemistry, School of Chemical
and Biological Sciences, Universidad Auténoma de Guerrero, Chilpancingo, Guerrero 39090, Mexico

Received October 21, 2016; Accepted September 13, 2017

DOIL: 10.3892/01.2017.7596

Abstract. High-risk human papillomavirus (HPV) is the
primary cause of cervical carcinoma (CC). Viral integration
into the host chromosomes is associated with neoplastic
progression, and epigenetic changes may oceur as a result. The
objective of the present study was to analyze HPV L1 gene
methylation and to compare the use of quantitative polymerase
chain reaction (qPCR), in situ hybridization (ISH) and L1
methylation analysis as methods for detecting HPV integra-
tion. Cervical scrapes or biopsy samples positive for HPV 16
or 18, from 187 female patients with CC, squamous intraepi-
thelial lesions (SILs) or no intraepithelial lesion (non-TL) were
analyzed. Methylation of the L1 gene was determined using
bisulfite medification followed by PCR., and HPV integration
was subsequently analyzed. HPV 16 L1 gene methylation
was revealed to increase with histological grade, with statisti-
cally significant differences observed as follows: Low-grade
SIL vs. CC, P<0.0001 and non-IL vs. CC, P<0.0001L. HPV 18
L1 gene methylation also increased according to histological
grade, however, no statistically significant differences were
observed. Methylation at CpG site 5608 of the HPV 16 L1
gene was associated with all grades of cervical lesions,
whereas methylation at CpG site 5617 demonstrated the stron-
gest association with CC (odds ratio, 42.5; 95% confidence
interval, 4.7-1861; P<0.0001). The concordance rates between
the various methods for the detection of the physical status of

HPV 16 and HPV 18 were 96.1% for qPCR and ISH, 76.7%
for gPCR and L1 gene methylation, and 84.8% for ISH and L1
gene methylation. In conclusion, methylation of the HPV 16
L1 gene increases significantly according to the grade of the
cervical lesion, and methylation at CpG sites 5608 and 5617
of this gene may be used as prognostic biomarkers. ISH and
L1 gene methylation have good concordance with gPCR with
regards to the detection of HPV integration. Therefore, these
are useful methods in determining the physical state of HPV.

Journal of Cancer 2019, Vol. 10
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Increased methylation of human papillomavirus type
16 DNA is associated with the severity of cervical
lesions in infected females from northeast China

WEI WANG!, ZHENGRONG SUN’, JIANHUA LIU', GUILI WANG',
ZHITAO LU', WEIQIANG ZHOU', TEQI' and QIANG RUAN'

'Wirus Laboratory; “BioBank; *Department of Clinieal L aboratories, The Affiliated Shengjing Hospital,
China Medical University, Shenyang, Liacning 110004, PR. China

Received August 26, 2015; Accepted January 26, 2017

DOI: 10.3892/01 20175903

Abstract. Hypermethylation of the cytosine-phos-
phate-guanine (CpG) sites located at the 3“major capsid
protein L1 (3'L1) and the long control region (LCR) of the
human papillomavirus (HPV) penome may be associated with
the progression af cervieal cancer (CC). However, the methyla-
tion status of the LCR of HPV type 16 DNA remains to be
elucidated in an infected Chinese population. The aim of the
present study was to investigate the association between meth-
ylation of the HPV 16 L1 gene and LCR., and the severity of
eervical lesions in infected female patients. Therefore, bisulfite
‘modification, polymerase chain reaction amplification and
sequencing were used to analyze 122 HPV 16-positive clinical
cervical swabs obtained from patients in northeastern China.
The proportion of methylated samples at each of the 7 CpG:
sites within the 3-L1/5-LCR and 5 CpG sites within the
promoter region was significantly inereased in patients with
CC, compared with that observed in high-grade squamous
Intraepithelial lesions (HSIL) and normal tissue/low-grade
Intraepithelial lesions (LSIL) (3 test, P<0.01). The mean meth-
‘ylation frequencies of the CpG sites 7089 and 7143 exhibited
an area under the curve value of 0822 [95% confidence interval
(CT)=0.733-0911] for distinguishing CC from other lesions,
0787 (95% CI=0.700-0.874) for distinguishing normal/LSIL
from HSIL and CC, and 0.763 (95% CI=0.652-0.874) for
distinguishing CC from HSIL. These results suggest that the
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Searching HPV genome for methylation sites involved in
molecular progression to cervical precancer

Christine Kottaridil , Danai Leventakou!, Abraham Pouliakis!, Vasileios Pergialiotis?, George Chrelias?,
Eugenia Patsouri!, Andriani Zacharatou?, Eleni Panopoulou!, Vasileia Damaskou!, Vasileios Sioulas?,
Charalambos Chrelias?, Sofia Kalantaridou?, Ioannis G. Panayiotides!

1. 2% Department of Pathology, University General Hospital “ ATTIKON”, School of Medicine, National and Kapodistrian University of Athens, Athens 12464,

Greece

2. 3« Department of Gynaecology and Obstetrics, University General Hospital “ATTIKON"”, School of Medicine, National and Kapodistrian University of

Athens, Athens 12464, Greece

= Corresponding author: Chistine Kottaridi, MSc, MPH, PhD; phone: +30-210-3831959; E-mail: ckottaridi@gmail.com

methylation of CpG sites within the HPV 16 3-L1 and LCR
region is correlated with the severity of cervical lesions.
Quantification of HPV DNA methylation in the L1 gene and
promoter region appears to provide a promising novel marker
for distinguishing between normal tissue/LSIL, HSIL and CC
in a Chinese population.
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Quantitative Measurement of LI Human Papillomavirus
Type 16 Methylation for the Prediction of Preinvasive and
Invasive Cervical Disease
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Background. Methylation of the human papillomavirus (HPV) DNA has been proposed as a novel biomarker. Here, we cor-
related the mean methylation level of 12 CpG sites within the L1 gene. to the histological grade of cervical precancer and cancer. We
assessed whether HPV L1 gene methylation can predict the presence of high-grade disease at histology in women testing positive
for HPV16 genotype.

Methods.  Pyrosequencing was used for DNA methylation quantification and 145 women were recruited.

Results.  We found that the L1 HPV16 mean methylation (+5D) significantly increased with disease severity (cervical intraepi-
thelial neoplasia [CIN] 3, 17.9% [+7.2] vs CIN2, 11.6% [+6.5], P < 001 or vs CIN1, 9.0% [+3.5], P < .001). Mean methylation was a
good predictor of CIN3+ cases; the area under the curve was higher for sites 5611 in the prediction of CIN2+ and higher for position
7145 for CIN3+. The evaluation of different methylation thresholds for the prediction of CIN3+ showed that the optimal balance
of sensitivity and specificity (75.7% and 77.5%, respectively) and positive and negative predictive values (74.7% and 78.5%, respec-
tively) was achieved for a methylation of 14.0% with overall accuracy of 76.7%.

Conclusions. Elevated methylation level is associated with increased disease severity and has good ability to discriminate
HPV16-positive women that have high-grade disease or worse.

Keywords.  cervical intraepithelial neoplasia; CIN; HPV L1 gene methylation; pyrosequencing; Human Papillomavirus
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Searching HPV genome for methylation sites involved in
molecular progression to cervical precancer
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* H diepevvnon tou npodiA ekppaonc dtadpopwv microRNAs rtou
CUUUETEXOUV OTN pLOULON TOU povoTatiovu onpatodotnonc PD-
1/PD-L1, mpokelEVou va Katavonbel mAnpgotepa 0 pOAOC TOUG
OTOV KOPKLVO TOU TpaXNAOU TNG MNTPOC KOl VOL CUCXETLOTOUV LLE
TNV napouvacia tou HPV.

* H ekdppaon twv miRNAs anoppubuiletal oTov KOPKLVO,
ETMOUEVWC Ba ekTIMNOEL N Bavn xprion Twv HEAETNOEVTWY
LOPLWV W TIPOYVWOTIKWV SELKTWV yLa TNV €EEALEN TNC VOOOU.






