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Spoleénost pro epidemiologii a mikrobiologii CSL JEP
porada 5
pod zastiton Narodni referenéni laboratore pro papillomaviry a polvomaviry, Ustava
hematologie a krevni mansfuze a Katedrv genetiky a mikrobiologie, Prirodovédecke
fakulty UK

doe 12,12, 2017 od 10 hodin
v BIOCEVT, Pramyslova 595, Vestec u Prahy
odborny konzultacni den

Eoordinator: RNDr. Ruth Tachezy, Ph.D.

Program

10.00-10.15 Tvad
ENDr. Ruth Tachezv, Ph.D. )
NEL pro papillomaviry a polyomawviry, Oddéleni immclogie, Ustav
hematologie a krevni transfuze. Praha
Katedra genetiky a mikrobiclogie, Piirodovedecka fakulta K. Praha

10.20- 10,40 Oikovani proti idskym papilomavirdm - strategie a zkufenost v
CRave svité
RNDr. Eva Hamsikova )
NEL pro papillomaviry a polyomaviry, Oddéleni imunologie, Ustav
hematologie a krevni transfiuze, Praha

10.45-11.05 Diagnostika lidskych papilomaviri
ENDr. Jana Smahelova .
NEL pro papillomaviry a polyomaviry, Oddéleni imumologie, Ustav
hematolozie a krevm fransfuze, Praha
Katedra genetiky a mikrobiologie, Prirodovédecka fakulta UK, Praha

11.10-11.30 Prestavka
11.35-11.55 HPY a pohled zvnekoloza

Prof. MUDr. Lukas Rob, CsC.
Gynekologicko-porodnicka klimka FN Kralovské Vinohrady, Praha



12.00-12.20 HPV a pohled otorinelarvngologza
Prof. MUDr. Jan Klozar. CsC.
Klimika OFL a chirurgie hlavy akrku 1. LF UK a Nemocnice
Motol, Praha

12.15-12.45 HPV a pohled dermatologa
MUDr. Filip Rob, Ph.D.
Demmatologicka klinika, 2 LF UK a Nemocnice na Bulovee,

Praha
12.50-13.04 Diskuse
13.05-13.25 Vwuzifi diagnostiky polvomavira v klinicke praxi

ENDr. Martina Salakova, Ph.D. )
NEL pro papillomaviry a polyomaviry, Oddéleni imunologie, Ustav
hematologie a krevni transfuze_ Praha

Katedra genetiky a mikrobiologie, Piirodovédecka fakulta UK Praha

13.35-13.45 Diskuse
13.45-13.50 Novy produkt QIAsure, Dynex, Mgr. VeCerkova
14.00 Prohlidka BIOCEVu

(Laboratote BIOCEV - virologie a parazitologie, servisni
pracovisté - zobrazovaci metody, OMICS)



Uvod

Ruth Tachezy
NRL pro papillomaviry a polyomaviry, UHKT, Praha
Katedra genetiky a mikrobiologie, Prirodovédecka fakulta UK
Praha, BIOCEV

Odborny konzultacni den, 12.12.2017
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Prospektivni studie vztahu HSV-2 a karcinomu
hrdla délozniho

* HSV-2: detekce protilatek

* 1975-1983, Praha, randomizovana st., 10 683 zen, 150 CIN 11,
83 CIN III, 21 INCA, 60% lézi detekovano pi1 vstupu do studie
* (Vonka et al., IJC,1984a,b; Krémar et al., IJC, 1986)

* Mezi Zzenami, které mély nebo vyvinuly onemocnéni a Zenami
zdravymi nebyl nalezen rozdil v prevalenct HSV-2-
specifickych protilatek



Historie

» 1972 zur Hausen — hypotéza o HPV etiologii cervikalniho karcinomu
» 1983 Durst et al. —izolace HPV 16 z bunék cervikalniho karcinomu
» 1984 Boshart et al. — izolace HPV 18 z cervikélniho karcinomu

» 1995 - HPV 16/18 kancerogeni viry
» 2006/7 primarni prevence - vakciny

» 2008 — Nobelova cena

» 2014 — primarni prevence 9V vakcina

» 2014 — HPV test pro primarni screening jako samostatny test

profesor
Harald zur
Hausen



JOURNAL OF PATHOLOGY, VOL. 181: 253-254 (1997)

EDITORIAL

DO HPV-NEGATIVE CERVICAL CARCINOMAS EXIST?

ARE CERVICAL PRECANCEROUS LESIONS OF DIFFERENT GRADE
PROGRESIVE DISEASE OR TWO DIFFERENT DISEASE ENTITY?

Semin Diagn Pathol. 1990 Aug;7(3):158-72.
Current concepts in the relationship of human papillomavirus infection to the pathogenesis and

classification of precancerous squamous lesions of the uterine cervix.
Ambros RA', Kurman RJ.

Int J Cancer. 1998 May 29;76(5):613-9.

Different risk factor patterns for high-grade and low-grade intraepithelial lesions on the cervix
among HPV-positive and HPV-negative young women.

Kriiger-Kjaer S?, van den Brule AJ, Svare El, Engholm G, Sherman ME, Poll PA, Walboomers

JM, Bock JE, Meijer CJ.



https://www-ncbi-nlm-nih-gov.proxy.lib.uiowa.edu/pubmed/?term=2171125
https://www-ncbi-nlm-nih-gov.proxy.lib.uiowa.edu/pubmed/?term=Ambros RA[Author]&cauthor=true&cauthor_uid=2171125
https://www-ncbi-nlm-nih-gov.proxy.lib.uiowa.edu/pubmed/?term=Kurman RJ[Author]&cauthor=true&cauthor_uid=2171125
https://www.ncbi.nlm.nih.gov/pubmed/?term=9610715
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kr%C3%BCger-Kjaer S[Author]&cauthor=true&cauthor_uid=9610715
https://www.ncbi.nlm.nih.gov/pubmed/?term=van den Brule AJ[Author]&cauthor=true&cauthor_uid=9610715
https://www.ncbi.nlm.nih.gov/pubmed/?term=Svare EI[Author]&cauthor=true&cauthor_uid=9610715
https://www.ncbi.nlm.nih.gov/pubmed/?term=Engholm G[Author]&cauthor=true&cauthor_uid=9610715
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sherman ME[Author]&cauthor=true&cauthor_uid=9610715
https://www.ncbi.nlm.nih.gov/pubmed/?term=Poll PA[Author]&cauthor=true&cauthor_uid=9610715
https://www.ncbi.nlm.nih.gov/pubmed/?term=Walboomers JM[Author]&cauthor=true&cauthor_uid=9610715
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bock JE[Author]&cauthor=true&cauthor_uid=9610715
https://www.ncbi.nlm.nih.gov/pubmed/?term=Meijer CJ[Author]&cauthor=true&cauthor_uid=9610715

* Modifikované screeningové programy — delsi
intervaly, citlivy zachyt rizikovych Zen, nové
diagnostické testy

* Primarni prevence HPV infekci jiz pro 9 typu
* PloSna vakcinace

* Individualizace péce o pacienty dle HPV asociovanych
biomarkert



Lidské papilomaviry

* Malé DNA viry, neobalené, stabilni, 8 000 pb g0 % (

* Ubikvitné rozSifené ® ‘% A

* Druhova specifita a tkanovy tropismus — infikuji stratifikované
epitely slizni¢ni a kozni vysSich obratlovci

* 200 genotypu, S rodu (a, B, v, 1, v), néktere maji onkogenni
potencial (slizni¢ni high risk (HR)= vysoko rizikove vs. low risk
(LR) = nizko rizikov¢), potencialné onkogenni kozni typy,

* Asymptomaticka infekce, <1% infikovanych vyvine malignity

* benigni a maligni onemocnéni, rizikovy faktor perzistentni
infekce




Lidské Beta papillomaviry (kozni)

* Nemelanomovy karcinom kiize (NMSC):
bazocelularni a spinoceluldrni karcinom

* HPV 5 a HPV §

* Pacienti s epidermodysplasia verruciformis mutace EVER1/2

* Pacienti po organov¢ transplantaci
* Epidemiologicka data — serologické a viroveé znaky
signifikantné zvySené u pacientu s NMSC

* Molekularné-biologicka data — onkoproteiny E6/E7 koznich
typu ovliviiuji regulaci drah vedoucich k bunééné transformaci

* Funkce v ¢asnych stadiich kancerogeneze, potencuji efekt
jinych kancerogenti, hlavné UV



Klinické projevy kozni

BENIGNI
verruca plana
verruca vulgaris
verruca plantaris
generalizované
verrukozy

MALIGNI
epidermodysplasia
verruciformis

mutace v genu
EVERI/EVER2 (17q25)




Klinické projevy - sliznicni

BENIGNI

condyloma acuminatum
(genitalni bradavice)
RLP

HPV 6, 11, 42, 74, .
fokalni epitelialni hyperpla51e %
HPV 13, 32

MALIGNI HPV 16, 18, 31, 33, 35, 39, 45, 51, 52, 56,

intraepitelialni neoplazie 58, 59, 66, 68
invazivni karcinomy




Oralni léze

* leukoplakie

* lichen ruber planus
* erythroleukoplakie
* papilomy

* stomatitis simplex
* verruca

e chelitis

* aphtac
T oty o

Alfa-PV 7 % 18 %
Beta-PV 57 % 68 %

Sabol et al., 2016



HPYV v nadorech ruznych lokalizaci

e 2.2 mil nadoru celosvétove Smieror Muver e Aobuie
vyvolano infekénimi agens eRs
. , agents
30 % asociovano s HPV =
e v v , , w7 ° Non-cardia gastric 820000 730000 89.0%
* nejvetsi podil novych pripadu it e o e en
(528 t1s.) 1 umrti (266 tis.) L sotne, Sjocte o
o v v , Cervix uteri 530000 £30000 100-0%
karcinomu hrdla délozniho v Vol e R i
rozvojovych zemich (85 %) hin A S0 e sk
Penis 26000 13000 51-0%
\r'agina 15000 12000 78:0%
Oropharynx 96000 29000 30-8%
Oral cavity 200000 8700 4-3%
Larynx 160000 7200 4-6%
Nasopharynx 87000 83000 95-5%
Bladder 430000 7000 1-6%

Pievzato a modifikovano z Plummer et al., 20



Lidské Alfa papillomaviry (slizni¢ni)
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Upraveno dle Crowe JM Nature 488, S2,
2012



HPYV negatini karcinomy hrdla délozniho?

* 8% nadoru, DNA+, transkripéné neaktivni

* StarSi pacientky, horsi prognoza

* Mutace v genech TP53, ARID, WNT, PI3K signalnich drah

* HPV- zvySena exprese genu, ktere aktivuyi WNT/CTNNBI, draha
ovlivnéna napt. u nékterych adenokarcinomu

* HPV- snizeni exprese gent interferonove odpovedi

* moZna terapie - jina exprese genu rezistence pro 1¢Civa (gefitinib,

dasatinib)

Banister et al., 2017




AKktivni virova infekce
RNA-Seq data 3 775 malignit z The Cancer Genome Atlas database (TCGA)

Number of samples Viral transcripts/number of
Tumor type analyzed positive samples

Breast carcinoma, ductal lobular 750 0

Clear cell renal cell carcinoma 460 HBV/1
Ovarian serous cystadenocarcinoma 419 0

~ Uterine corpus endometrioid carcinoma 254 HPV/1

~ Head-and-neck squamous cell carcinoma 239 HPV/30; EBV/1

Lung adenocarcinoma 225 0

219 HPV/1
Cutaneous melanoma 214 0
Acute myeloid leukemia 179 0
Glioblastoma 168 0
Thyroid carcinoma 157 0
Colon adenocarcinomaa 138 0

Gastric adenocarcinoma 71 EBV/4
Rectal adenocarcinomaa 66 0
Prostate adenocarcinoma 53 0
Papillary renal cell carcinoma 47 0
Lower-grade glioma 47 0

Hepatocellular carcinoma 69 HBV/16

Khoury et al., JVI, 87, 2013



Imunosuprese

Grulich AE, Lancet, 2007. Incidence of cancers in people with HIV/AIDS
compared with immunosuppressed transplant recipients: a meta-analysis

Cohort Meta-analysis SIR (95% CI) Number Observed number Heterogenity
ofstudies  of cancers p value

Breast HIV/AIDS 1.03(0-89-120) b 194 0:60

Transplant ~ 115(0-98-1-36) g 156 066
Prostate HIV/AIDS 070 (0-55-0-89) k3 6 202 022

Transplant ~ 0:97(078-119) 3 98 0-82
Colonandrectum  HIV/AIDS ~ 0.92(0-78-1.08) 5 224 034

Transplant ~ 1.69(1-34-2.13) E 3 185 011
Ovary HIV/AIDS 1-63(0-95-2-80) il 5 30 034

Transplant 155 (0.99-2.43) —lH 3 3 0-61
Trachea, bronchus, HIV/AIDS  272(1.91-3-87) HIH 7 1016 0-00
and lung Transplant ~ 2:18(1:85-2:57) o 3 234 0-25

l T l l
01 1 10 100 1000

SIR



Imunosuprese

Cohort  Meta-analysis SIR (95% Cl) Number Observed number Heterogenity
of studies  of cancers p value

HPV-related cancers
Cervix uteri HIV/AIDS®  5.82 (2.98-11-3) —— 6 104 0-00

Transplant ~ 2-13 (1.37-3-30) HlH 3 22 0-67
Vulva and HIV/AIDS 6-45 (4-07-10-2) HlH 2 21 0-55
vagina Transplant 2276 (15-8-32.7) HlH 2 13 0-85
Penis HIV/AIDS  4-42 (2:77-7:07) il 3 7 0.52

Transplant 1579 (5:79-34-4) —— 1 6 .
Anus HIV/AIDS 2875 (21.6-38:3) HIH 6 303 0.03

Transplant ~ 4-85 (1-36-17-3) A 2 18 0-04
Oral cavity and HIV/AIDS 232 (1-65-3-25) HIlH 4 238 0-07
Pharynx t Transplant ~ 3-23 (2-40-4-35) HIH 3 49 037
Possibly HPV-related cancers
Non-melanoma HIV/AIDS 411 (1-08-16-6) I i / 4 121 0-00
Skin § Transplant ~ 28-62 (9-39-87-2) —— 3 448 0-00
Lip HIV/AIDS  2-80 (1.91-4-11) HilH 2 30 045

Transplant ~ 30-00 (16-3-55-3) i g Co06 0-00
Oesophagus HIV/AIDS  1.62 (1.20-2-19) HIH 4 48 0.53

Transplant ~ 3-05 (1-87-4-98) il 3 28 0-28
Larynx HIV/AIDS 272 (229-3-22) . 5 142 0-55

Transplant ~ 1-99 (1.23-3-23) il 3 20 0-88
Eye HIV/AIDS 1-98 (1.03-3-81) i 2 1 092

Transplant ~ 6.94 (3-49-13.8) —— 2 10 035

I I T 1
01 1 10 100 1000
SIR

Grulich AE, Lancet, 2007



Protilatky specifické pro HPV virové proteiny E6/7

Diagnoza E6 a/nebo E7 + (%)
Kontroly 3
Léze délozniho hrdla vysokého stupné 9
Karcinom délozniho hrdla 40
Karcinom délozniho hrdla HPV DNA+ 44
Karcinom dé&lozniho hrdla HPV16 DNA+ 59
Karcinom dutiny tstni 0
Karcinom orofaryngu 56
Karcinom orofaryngu HPV DNA+ 66
Karcinom prostaty 2
Karcinom mo¢ového méchyie 14
Karcinom 4nu 35

* Po 1é¢bé u pacientt bez rekurenci hladina protilatek postupné
klesa

Jirasek et al., 2007; Tachezy et al., 2009; Tachezy et al., 2012; Hrbacek et al., 2011; Koslabov4 et al., 2013; Simonidesova, zaslano do ¢asopisu



Squamo-columnar junction cells
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* SCJ - embryonalni buniky v dlazdico-cylindrickém piechodu

* Charakteristicky genovy expresni profil
* HPV infekce SCJ] == zvySené riziko progrese
* HPV infekce TZ == nizkée riziko progrese

Herfs at al., 2012



Proces maligni transformace vyvolane HPV

Onset of cervical carcinogenesis

A

Viral infection Viral persistence
* E6 and E7 expression in proliferating cells
* Viral transformation
Development of
precancerous lesions
< Li
E;:E:;tl 'I;_' J; Productive CIN =] Transforming CIN
hrHPV 2[!—3{]_.?&3 rs
Sc I-Is ...------------------l:
New concept Jce :.__ Transtorming CIN
Ectocervix or TZ - Productive CIN :"_

Type of hrHPV | Transient (latent) Productive (permissive)
infection infection infection

o CIN2/:
o Normal CIN1/2 CINZ/3 - Cancer

Transforming (non-permissive) infection

Steenbergen at al., 2014



Mechanismus kancerogeneze HR HPV

* Exprese E6 a E7 onkoproteinu

* Integrace viru
* E2 maktivace
* Integrace do nebo blizko genu ovliviiyjicich proces transformace

* Zména v globalni metylaci
* Ovlivnéni genove exprese
* Nestabilita genomu hostitele
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Integrace HPV
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* Frekvence integrace typové zavisla

* Ne zcela nahodna z hlediska hostitelského genomu, vySsi napt. ve fragilnich mistech
chromozomu

e Zachovany E6 a E7 geny

* Integrace zpﬁsobug tvorbu alternativnich transkripti, pferuSeni nadorove€ supresorovych
genu, amplifikaci DNA a mezichromozomalni zamény

* Prognosticky neni integrace vyznamnd ve srovnani s nadory s episomalni formou viru

Parfenov at al., 2014



Epigenetické zmény

* Metylace, modifikace histonu, exprese nekodujicich RNA
* Hypermetylace promotoru nadoroveé supresorovych genu

* Hypometylace repetitivnich sekvenci

Stupen hypometylace roste se zavaznosti cervikalni I¢ze

Stupen globalni metylace rozdilny u HPV pozitivnich a
negativnich nadoru

Stupen globalni metylace se 1151 1 u nadoru s integrovanou
vs. episomalni formou viru

Metylace virovych sekvenci pusobicich imostimulaéné

Sen at al., 2014; Lorincz et al., 2016; Steenbergen et al., 2014



Validace biomarkeru pro véasnou
detekci karcinomu

* Preklinické ovérovaci studie - identifikace slibného cile

* Vyvoj metody a oveérovani - metoda identifikuje nemoc,
neinvazivni odbér materialu, vyvoj metody (PPV, NPV)

* Retrospektivni studie — marker detekuje nemoc pied
klinickymi pfiznaky (screening)

* Prospektivni screeningove studie — rozsah a charakteristiky
onemocnéni detekovane testem, stanoveni hladiny falesné
pozitivity

* Prospektivni intervencni studie — dopad na incidenci
onemocnéni po zavedeni screeningu



Za POzornost




