TI NEOTEPO 2THN NPONHWH
TOY KAPKINOY TPAXHAQOY
MHTPA2

EVOAANOQKTIKEC TEXVLIKEC -
devtepoyevnc npoAnyn o HPV test

Xplotiva Kottapidn, BroAoyoc MSc, PhD

20-10-2014



NMaykoopia yewypadiLk KOTavoun tTne
EMIMTWONC TOU KAPKIVOU TOU TPAXNAOU TNC

Age-standardized incidence
(per 100 000 womenfyear)

M 4210 80 (12)
W30t 42 (4)
W 361039 (4)

21t0 24 (12)
1810 21 (12)
1
1

5
2
g
=
3
0

E 2 23 Arbyn et al., Annals of Oncology, 2011




EKTLLOUEVN ETiMTWON Kot Ovnowpotnta amno
KapKivo Tou tpaxnAov tn¢ pntpog otnv Evpwnn

Romania
Bulgaria
Lithuania
Hungary
Estonia
Slovakia

Crech Republic
FPoland
Slovenia

Latvia

Portugal
Ireland
Denmark
Bealgium
Eurcopean Union (27)
MNorway

Austria
Sweaedean
Sermany
Franmnce

United Kingdom
Luxembourg
Italy

Spain

lceland

The Natherlamnds
Cvyprus
Switzerland
Grasce

Finland

rMalta

Kesic V et al. Cancer Epidemiol

WH“

Incidaence
1 Mortality

b

Biomarkers Prev 2012;21:1423-1433

> o

Cancer Epidemiclogy,
ﬁ Biomarkers & Prevention



2TOXOG

e Melwon tnN¢ enimtwong Tou KapKivou
TOU TpaxNAou TNG HNTPOLC

Movo to teot MNamavikoAdou apKeL;



ALTLOAOYLKOC TIAPAYOVTOLC

eEppevovoa Aotpwén amo vPpnAou kwvduvou Lo
HPV

*Stefania Jablonska - Poland, 1972, epidermodysplasia
verruciformis

e Jablonska kat Gerard Orth avakaAuvav tov HPV-5
oToV Kapkivo tou deppatocg, 1978

eHarald zur Hausen kot cuv. 1983, tautomolncav Tov
HPV 16 kat HPV 18 otov kapkivo tou tpaxnAou tnc
Saidelols

eHarald zur Hausen, 2008, Nobel Prize tn¢ latplknc



Avixveuon tou Lou

eLiquid Based Cytology
*AVIYVEUON KOl EVIOYUON
TOU WkoU DNA
eAvixveuon tov mRNA
TWV LKWV OYKOYOVLOLWV
E6 Kol E7



EkXUALON YEVETIKOU UALKOU
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DNA

*MeBodol mou Baocilovtal oto PCR
*MeBodol mou Bacilovtal oto real-time PCR
*MeBodoL tou 6¢ Baoilovtal oto PCR

MRNA E6 ko E7
OYKOYOVLOLWV TOU LoV
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Global Improvement in Genotyping of Human Papillomavirus DNA:
the 2011 HPV LabNet International Proficiency Study

Carina Eklund,*® Ola Forslund,® Keng-Ling Wallin, Joakim Dillner®®

WHO HPV LabNet Global Reference Laboratory, Departments of Clinical and Medical Microbiology, Laboratory Medicine Skane and Lund University, Malma, Sweden®,
Departments of Laboratory Medicine, Medical Epidemiology & Biostatistics, Karolinska Institute and Hospital, Stockholm, Sweden® Equalis AB, Uppsala, Sweden*

Accurate and internationally comparable human papillomavirus (HPV) DNA genotyping is essential for HPV vaccine research
and for HPV surveillance, The HPV Laboratory Network (LabNet) has designed international proficiency studies that can be
issued regularly and in a reproducible manner. The 2011 HPV genotyping proficiency panel contained 43 coded samples com-
posed of purified plasmids of 16 HPV types (HPVe, -11,-16, -18, -31, -33, -35, -39, -45, -51, -52, -56, -58, -59, -66, -68a, and -68b)
and 3 extraction controls. Tests that detected 50 IU of HPV16 and HPV18 and 500 genome equivalents for the other 14 HPV
types in both single and multiple infections were considered proficient. Ninety-six laboratories worldwide submitted 134 data
sets. Twenty-five different HPV genotyping assay methods were used, including the Linear Array, line blot/INNO-LiPA, Papillo-
Check, and PCR Luminex assays. The major oncogenic HPV types, HPV16 and HPV18, were proficiently detected in 97.0% (113/
116) and 87.0% (103/118) of the data sets, respectively. In 2011, 51 data sets (39%) were 100% proficient for the detection of at
least one HPV type, and 37 data sets (28%) were proficient for all 16 HPV types; this was an improvement over the panel results
from the 2008 and 2010 studies, when <25 data sets (23% and 19% for 2008 and 2010, respectively) were fully proficient. The
improvement was also evident for the 54 laboratories that had also participated in the previous proficiency studies. In conclu-
sion, a continuing global proficiency program has documented worldwide improvement in the comparability and reliability of
HPV genotyping assay performances,



TABLE 2 Proficiency of detecting HPV types tested for by assay type®

No. of data sets with a proficiency (%) of:

MNo. of HPV region(s) targeted Mot
HPV assay type (manufacturer) data sets (primers) 100 9099 8089 =280 proficie
Linear Array ( Roche)” 18 L1 (PGMY) 13 0 1 1 4
In-house PCR. Luminex® 11 E6, E7, L1 5 3 1 ] 2
PapilloCheck (Greiner) 9 El 2 3 3 | 0
INNO-LiPA (Innogenetics) 8 L1 (SPF10) 0 0 2 0 6
In-house line blot? 8 E6, E7, L1 | | 4 ] 2
In-house PGMY-CHUV” 8 L1 (PGMY) 6 0 0 | 1
In-house real-time PCR® 7 L1/E1/E4/ER/E7 5 | 0 0 1
In-house type-specific PCR' 7 L1/L2/E1/ES/E6/E7/URR 1 1 1 1 3
CLART HPV 2/3 (Genomica)® 6 Ll (PGMY) 0 0 2 2 2
Hybribio 21 HPV GenoArray 5 Ll (PGMY) 3 0 2 ] 0
Cobas 4800 (Roche)® 4 L1 2 0 1 | 0
In-house PCR-EIA" 4 L1/E&/E7 3 0 0 0 1
In-house PCR-RFLP' 3 L1/E&/E7 0 0 0 2 1
In-house pyrosequencing’ 3 L1 (GP/PGMY) 0 0 1 1 1
Hybribio 14 HR® 3 E6/E7 3 0 0 0 0
Luminex PCR (Multimetrix) 2 Ll (GP) 0 | 1 0 0
In-house microarray chip” 2 L1 (My/GPM) 1 0 0 0 1
PANArray 2 Ll (GP) 0 X 0 0 0
Digene HPV genotyping RH test I[Qiagen}* 2 Ll (GP) 0 0 1 0 1
Hybribio 13 HR' 2 E6/E7 2 0 0 0 0
HPV Direct-Flow chip (Master Diagndstica) 2 Ll (GP) 2 0 0 0 0
SPF(10)-LiPA25 version 1 (Labo Biomedical Products) . L1 (SPF10) 0 1 0 0 1
LCD array {Chiprcn}b 2 L1 (PGMY) 2 0 0 ] 0
Other commercial assays™ 10 L1/E1/E2/E6/ET 3 2 0 1 4
Other in-house assays" 4 LI/EVJE7 0 0 0 2 2



MeBobdol mou Baocilovtat oto PCR
*AMPLICOR" - LINEAR ARRAY HPV GENOTYPING Tests

*CLART® HPV2
*INNO-LiPa HPV
*HPV Direct Flow-chip 52 o e
*PapilloCheck® HPV-Screening k
*Hybribio 21 HPV GenoArray N e

*GenoFlow HPV array (DiagCor)
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HPV CLINICAL MICROARRAYS



Microarrays Technology

Biochip (3x3mm):

probes in triplicate

Internal control for nucleic acid
extraction

Internal control for PCR inhibition

. . A ArrayStrip with
redand 5 SE Bl DNA- or protein arrays

nsive

A4




KoukiBec eheyyou
opfne  otoyonc
Tou array tube
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PCR DNA
M

PCR DNA
o

PCR DNA
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opfne  ototyone
Tou aray tube
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PCR npaypatikou Xpovou —.

Real time PCR/QPCR >~  _ Reporter and

‘——l D quencher-marked

. ( . probe

»Baoiletau otnv aviyvevon Ko noooru(onoﬁnon svr:q
$Bopilovroc popiov avadopdc (el8ikol! yt

OUYKEKPLUEVN aAAnAovu)ia) os KaBe KUK)\o
avtidpaoncg PCR ‘

e

<

HH[‘ ‘_‘,‘5"

Target DNA strand
hybridized with probe

Aev antatteital avaAvon pe nAektpo@opnon




PCR npaypatikoU xpovou (qPCR)

» ETutpEmnel

v'tnv adlaleuttn napakolovOnon Twv
npoioviwv tn¢ PCR kata tnv evioyvon HEow
TNC METPNONC TOU EKTIEUTIOMEVOU dBopLoUOU
TWV TPOLOVTWYV o€ KABe KUKAO




PCR npaypatikoU xpovou (qPCR)

» EmutpEnel
v Towtomnoinon tou KUKAOU L0080V oTnV EKOETLKA
daon (KUkAoc-katwddALl) Kal, TG OXETIKAC
noooTlkomoinong tng untpag DNA otnv apxn
NG aviidpaonc.
v Ta tpoidvta tou toAamAaoLopoy avallovToL o€
TIPAYHATLKO XpOVO OTtw¢ cuvtiBevtal og kaBe KUKAO.

Threshold

T T T T
10 15 20 25

Cycle Number




Me£OBobol mov Baocilovrat o PCR
TIPOAYHOTLKOU XPOVOU
ecobas® HPV Test

eAnyplex™ Il HPV28 ]
Detection b sy
Abbott RealTime High B
eSacace 14 HR l / g
Anyplex™ II
HPV28 Detection

Simultaneous detection of 28 HPV types




HPV Genotypes 14 Real-TM Quant

135?91113151T|
g © © © © © © © [ add K1 16,18,31 ,IC
ot ©) (©) (&) (©) (©) (©) (©) [o}— add K1 38,4550.1C
e ©) (© (© () (@ (© (© (o) add K1 33,35,56,68
O 00 O O 0 0 0 add K1 51,52,58,66
PCR-mix-116,18,31, IC © © © © © © © [ O add K2 16,18,31,IC
PCR-mix-1 39,45,59,IC © © © © © © © [0 (© add K2 39,45,59, IC
PCR-mix-1 33,35,56,68 ©) (©) © (© (0 (© (© [o] (O add K2 33,35,56,68
PCR-mix-151,52,58 66 © 0 0 0 0 0 60006 add K2 51,52,58,66
2 4 6 8 10 12 14 16 18
\ \ Strips for standards (K1, K2)
Strip for negative control
AN R ROX N For quantitative detection
16 31 18 IC and genotyping of Human
39 45 59 IC Papillomavirus
33 35 68 56 (16’ 18’ 31’ 33’ 35’ 39’ 45’ 51’
— = = = 52,56, 58, 59, 66 and 68)
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Cumulative incidence of cervical intraepithelial neoplasia grade 3 and cancer (2CIN3) over a
10-year period in A) 7285 women younger than 30 years of age and B) 13 229 women 30
years old and older, according to oncogenic HPV status at enroliment

A) 20
—_
=
= 15
@ | T e~
b=
@
E 10
£
£
=
= 5 1 >—— — v— — >
= I = e = TR Qe T T T
-
0 ofaTE= e T
4.5 15.0 27.0 39.0 51.0 63.0 75.0 a87.0 99.0 111.0 119.5
Follow-up time (months)

No. of women seen during follow-up interval
HPWVI16+ 339 184 140 29 84 (=23 s1 49 57 21 1
HPWV18+ 110 62 50 34 26 26 26 21 23 13 1
HCZ2+ 1249 663 514 407 352 312 261 228 229 112 7
HCZ2- 5498 2896 2349 1957 1695 1493 1285 1214 1083 543 23
B) 25

51.0

Follow-up time (months)

No. of women seen during follow-up interval

HPWV16+ 116 63 50 45 <41 <43

HPWV18+ 44 23 249 17 17 15
HCZ+ 962 545 502 455 403 389
HC2- 11893 G863 G323 5856 5441 4986

33 35

10 16
339 300
4675 a3a7

99.0

111.0 119.5

32 14 2
12 3 8]
318 143 10
4195 2078 133

Khan M J et al. JNCI J Natl Cancer Inst 2005;97:1072-1079

© The Author 2005. Published by Oxford University Press. All rights reserved. For Permissions,

please e-mail: journals.permissions@oupjournals.org.

JNCI



14 High-risk HPV with 16/18 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

- Specific Detection of 2 high-risk HPV genotypes:
HPV 16 & HPV 18

- Cellular IC for the monitoring of the entire process



12 HR: 31, 33, 35,
39, 45, 51, 52, 56,
58, 59, 66, 68
e[ovotumion: 16, 18

Result
Analysis

DNA Real-time PCR
Extraction Amplification

Hands-on Time Walk-Away Time

Within 3 hours



Abbott Real Time High Risk (HR) HPV

Multiplex real-time PCR for the separate
detection of HPV 16, HPV 18, and 12
other high-risk HPV genotypes (31, 33,
35, 389, 45, 51, 52, 56, 58, 59, 66 and
B68) to identify women who would
benefit from immediate follow-up.

Clinically Based
Assay Cutoff

Clinically Meaningful Results

Assay cut-off established based

on correlation to disease status

in orger to differentiate women at
risk of cervical cancer or precancer
from those at no or low risic.

Genotype specific single-stranded lin
probes in conjunction with an optimiz
thermal cycling profile for highly spec
detection of targeted high-risk HPV
genctypes to avoid cross-reactivity
with non targeted HPV types.

12 HR: 31, 33, 35,
39, 45, 51, 52, 56,
58, 59, 66, 68
e[ovotumion: 16, 18

Aunqeray ybiy

Endogenous
Internal Control

True callular intermal control
(human beta-globin) for high
reliability and confidence in
HPV-negative test resulls,
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MeBobol mou 6& Baoilovtal oto PCR

digene Hybrid Capture 2 /)/
.Ce rViSta ® Cer mz:suég Be in Control.




digene Hybrid Capture 2

eAladikaoia aviyvevonc DNA:RNA vBptdlwv pe
gvioyuon onUOToC Kol LLE Xpnon XNUELOPWTAUYELOC
yLOL TNV MOLOTIKN aviyvevon 18 tunwv yopunAou Ko
vnAov kivduvou HPV

eAladpopornoinon oe SUo opadec HPV DNA

eXapnAoU kwouvou (6, 11, 42, 43, 44)

*Y{nAov kwvduvou (16, 18, 31, 33, 35, 45, 51, 52, 56,
58, 59, 68)

eAev UTOPEL va TTPOOOLOPLOTEL O CUYKEKPLUEVOC TUTIOC
nou vdlotatal



Cervista™ HPV HR Test Design

[yl r
e Developed from phylogenetic o o = <
tree of HPV strains A-superfamily, A=\ N\
based on the complete L1 region @ \ | If s - )
e Cervista HPV is specific for ./ N\ Yy S
high-risk types selected from the N L
A5/A6, A7 and A9 virus species: z ;5”5
|
|

51, 56, 66

18, 39, 45, 59, 68

16, 31, 33, 35, 52, 58 de Villiers et al., Virology, 2004




®

Invader Chemistry

Human DNA specific rIPV~s0seifie
target Ll OELS
\ l Probe
{Invader®Oligo ) {Invader®Oligo )
«_ - IR - S
Released 5” Flap Released 5” Flap

Cleavage

Siie : ’Q

Cleavage
] Site

v

FRET Cassette 1 FRET Cassette 2

Repeating Process
Amplifies Signal




EG/E7 mRNA

indicates EG/E7 oncoproteins
activity of induce cell

HPV oncogenes transformation

.

Clear focus on
the key risk factor:

Active HPV oncogenes




Clear focus on the key risk factor

HPV DNA Tests | NucliSENS EasyQHPV

'BY;
\Jf @
[

A

HPV Virus Y

J_&NA indicates E6/E7 mRNA indicates
presence of HPV | actity of HPV oncogenes

Real-time detection by NASBA

Meolecular beacon

DNA probe

Mormdlized ferescerce

- NASBA RNA

NucliSens EasyQ® HPV
(Biomerieux, France)

E6 "8
£7 |

El Primar 1 hybricization

containing T7

E6
E6
E 7 AT (1)

E6/ET oncoproteins
induce cell transformation

RMasa H (2} and
primer 2 hybridization |

| ;

Fortranseription
T7 RNA polymearasa

AT (3] g:\% /:}

3" Primer i

1. cDMA synihesis
2. RMA dagradation
3. ds DNA syrthesis

Molecular beacon
hybridization -

B Fluorescent signal

{real firma)
Spacific targetad
Sequence o /‘—
Fluorescence signal L "
hod
2
2
=
a 10 20 30 40 =0 &0
Time (minutes)
Maolecular
beacon
| 1 | | 1 1
0 10 20 aa 40 20 &0

Time {min}
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Flow cytometric determination of
E6/E7 mRNA of high risk HPV types

®
«Flow cytometer -488 nm argon laser | Oncotect protocol

1ml of ThinPrep (max 106 cells)

|

Fixation, permeabilization
(IncellFP incellDx® )

90 mi
(90 min) eCombines in-situ hybridization with FC
\ eScreen cervical samples for HPV E6/E7 mRNA
eNon-time consuming and non labor-intensive
Hybridization with workflow

probe coctail (30 min)

|

Strigent wash (15 min)

eQuantifies transcripts in a cell-by-cell basis

Count on flow cytometer (5 minutes)



0.5% A “within normal limits” sample. HPV EB6,
£ | E7 mRNA expression is quantified on a
logarithmic scale on the x-axis and the
percentage of E6, E7 mRNA
overexpressing cells is also quantified.
B
23%

A CIN 2 diagnosed sample demonstrating
E6, E7 mRNA overexpression in 23% of
ectocervical cells.

FLI HPV E6.E7



JUUTTEPACLOTOL

*[TANBwpa dnpocleLoewV emLxeLpoUV va SLAAEUKAVOUV TO
POAO KABEe TEOT aviyveuong tou Lou

*>UYKALVOUV OTO CUUTTEPOCOUO OTL OEV UTIAPXEL EVA TEOCT TIOU
Qo LOVO TOU UTTOPEL va uTtoAoyioel Tov Kivouvo avarmtuéng
coBapwv aANOLWOEWV

*O cuvduaoUOC ToU TeoT-lNamavikoAdou He pio n
MEPLOCOTEPEC HeBOOOUC avixveuoncg Tou Lov pmopouv va
avénoouv tnv eldLkOTNTA KaL TV evatcOnoia otnv mpoPAsn
NG VOoou

Mpoocwmnonownuevn ko akppng Anyn
arodaonc
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Euyaplotw yla tTnv npoocoyxn cac!
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