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Giris & genel bilgiler

‘ Immin yanit sonucu HPV eliminasyonu

Immin yanita ragmen HPV persistansi

I
HPV enfeksiyonlarina yeni bakis
Asillamada yeni kavramlar



Giris & genel bilgiler



Human Papillomavirus (HPV)

A The Nobel Prize in Physiology or
¥ Medicine 2008

"for his discovery of "for their discovery of human
human papilloma
viruses causing
cervical cancer”

immunodeficiency virus"
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Zarfsiz, epiteliotrop, 55 nm’lik bir ds.DNA virusu
Dokuya / tiire 6zgillik
Genom: 7,9 kb, 8 adet ORF tasir

Urtnler:

. 6 NS / "early” protein

(E1, E2, E4, E5, E6, E7; + E3 ve ES: ???)

. 2 “late” protein (L1, L2)

L1 genine gore >200’den fazla HPV genotipi



HPV’ye bagl kanserlerin ktresel yuka:
Serviks kanserin dnemi

Kadinlarda bir yilda HPV’ye baglh Erkeklerde bir yilda HPV’ye bagh kanser

kanser olgulari: 568,400 olgulari: 39,000

11,000
17,000
11,000

B Serviks | Vulva B Vvajina

530,000

4,400

13,000
9,000
12,000

B Orofarenks | Penis

Kadinlarda goriilen HPV’ye bagh kanserlerin > %90 ‘s1 Serviks Ca.

Adapted from de Martel C, et al. Lancet Oncol 2012;13:607-615



Kiresel Yillik Mortalite Oranlari

Dilinya Uzerinde her
2 dk’da bir kadin
Serviks Ca’den
yasamini yitiriyor?!

Hastalik yukunun
>%80’i, etkin tarama
programlarinin
bulunmadigi
gelismekte olan
ulkelerde
gorulmektedir?

Avrupa:

60,000 yeni olgu, Asya:

Kuzey Amerika: 30,000 liim 266,000 yeni olgu,

Latin Amerika:
72,000 yeni olgu
33,000 oliim

Bl <39 <7.9

143,000 6lim

Zp,

Afrika:
N 79,000 yeni olgu
62,000 6lum

<140 [ ]<238 [M <556

Kiiresel Servikal Ca’ e bagh mortalite oranlari (Yilda 100,000 kadinda olgu sayisi)

1. Ferlay J, et al. GLOBOCAN 2002 Cancer Incidence, Mortality and

Prevalence Worldwide. IARC CancerBase; Lyon, 2004; 2. Kitchener HC, et al. Vaccine 2006; 24(Suppl 3):563-S70.



Nasil Gelisir?
HPV Enfeksiyonu
Normal >
Serviks HPV iyilesmesi

Serviks Kanseri gelisiminde li¢c asama:
- HPV enfeksiyonu
- Servikal intraepitelyal Neoplazi gelisimi (CIN)
- invazyon

HPV Enfeksiyonunun
bir yildan fazla sliren

kalici enfeksiyon haline gelmesi

Enfekte
serviks

ilerleme invazyon

s=1-3

HPV ile enfekte olan kadinlarin >% 90’1  HPV-DNA'nin kaliciligi, pre-kanser6z asamayi
3-5 yilda, enfeksiyonu alt edebiliyor

baslatir (~ % 5 olguda)

Oncol Letters 2015;10: 600



‘ Immin yanit sonucu HPV eliminasyonu
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Nasil Gelisir?

Normal
Serviks

HPV Enfeksiyonu

<
HPV iyilesmesi

kalici enfeksiyon haline gelmesi

HPV Enfeksiyonunun
bir yildan fazla stren

Enfekte
serviks

ilerleme

HPV ile enfekte olan kadinlarin >% 90’ |
3-5 yilda, enfeksiyonu alt edebiliyor

invazyon

s=1-3

Oncol Letters 2015;10: 600



Immun Yanitin Isleyisi

Tehlike yok

. (Orn: Besinler...vb)
Antijen

9

Tehlikenin Himoral
algilanmasi Efektorler:

Antikorlar

_ Hucresel
i ¢ » Yanit var » Efektorler
s Sitokinler ve

Sitotoksik T
hucreleri (Tc, CTL)

(Orn.: Bakteri, viriis...vb)

Dogal Bagisik » Edinsel Bagisik » Efektor Yapilarin
Yanit Yanit Devreye Girmesi
ilk savunma mekanizmasi Olusumu icin “hazirlik” stresi gerekir .. +
Dogumdan itibaren var Farkhlagsma 6zelligine sahip Be"egln OIU§umu
Ozgiillik géstermez Uyariciya 6zgil

Adapted from Leo et al. Chapter 2 in: Gargon et al. Understanding Modern Vaccines, Perspectives in Vaccinology, Vol 1, Amsterdam, Elsevier, 2011, pp. 25-59

Image source: Thinkstock



DOéal bag|§|k yan|t (6zgll olmayan yanit)

- Bu hiicreler mikroorganizma
Uzerindeki 6zel bolgeleri
(PAMPs) tanirlar

- Tanima PRRs denilen
reseptorleri araciligi ile olur

- Aktive olan hiicreler anti-
mikrobiyal etkinlik
gosterirler (Ornek: fagositoz)

- Bazilari ise «Antijen sunan
hiicre» (ASH) rollin(
Ustlenirler ve antijeni edinsel
yanita sunarlar

Dogal bagisik yanitin hiicreleri ‘J Antijen  Edinsel bagisik yanitin hiicreleri
e i EeCTR O R RS R R A T T e SR !
E s — /,// | E Antibodies E
Z ) J I :
: v, Q3 A O | :
E Monocyte NK cell = ‘ | E 4 Plasma cell E
‘ | Q | :
: \' Macrophage | . Cytokdines: :
1 BN S EF L] o ° | e® \ g 1
T ) Cytokines ‘:o°:0 o® = "B e e \ !
\ (&Y. ——— chemokines _* "‘."" - N : . (/\\ .
! A other signals g = pe > P O) :
| Neutrophil P . _ —aAf , ) i Teel ~~ E
i L ‘{ \ A ?‘i::j\‘_ T helper cell :
: A ATONNE :
! e / N S8 Dendritic cell | . 7 :
' 2 | N ]
: ij ) “ " YclrR TR ~~ :
| ! NLR TMHC-antigencomplex !
! Eosinophil Basophil Mast cell Y 1R Cytotoxic Tcell |

_____________________________________________________________________________________________

INNATE IMMUNITY ADAPTIVE IMMUNITY

Edinsel yaniti, dogal yanit aktive eder

Sem Immunol 2017;34: 3

Edinsel immuUn yanit «azanian / szt yant

iki tip edinsel yanit tiri vardir:

1-Himoral yanit

- Serbest olarak dolasimda
bulunan mikroorganizmalara
karsi B lenfositlerinin Grind
olan ANTIKORLAR etkilidir

- Enfeksiyondan korunmada
etkilidir

2- Hiicresel yanit

- Enfekte hiicrelere ve
iclerindeki
mikroorganizmalara T
lenfositleri etkilidir

- Bir kismi sitokin Ureterek
yaniti diizenlerler (Th), bir
kismi ise dogrudan enfekte
hicreleri yikima ugratirlar (Tc)

- Viral temizlik yaparlar

Adapted from Leo et al. Chapter 2 in: Gargon et al. Understanding Modern Vaccines, Perspectives in Vaccinology, Vol 1, Amsterdam, Elsevier, 2011, pp. 25-59




Dogal-Edinsel Bagisiklik Isbirligi

- ASH’ler (dendritik hicre ,
makrofaj vb..) reseptorleri
araciligi ile antijeni algilar,
iclerine alip parcgalara ayirirlar

- Ylizeylerine c¢ikaracaklari
antijen parcalarini edinsel yanit
hicrelerine sunarlar

- ilk asamada sunuma alan naif T
hicreleri, farkh sitokin uyarilar
ureterek edinsel yaniti harekete
gecirirler

Hlcreleri arasinda

Science 2012;337: 431 yayinindan adapte edilmistir

Antijenler Bakteri virls

Parazit

Allerjen mantar
. TLR
Reseptdrler (PRR) M
ve sinyal iletisi NF_kB‘
Dogal imminite Dendritik
hucre

Hicreleri (ASH)

immiin Sistem //6

Makrofaj

Etkl|€§|m 1//’ Sltoklnler
X l Treg
NK  Tho b @
hlicresi

Tfh

&/
.2

Th9




Patojenlere Karsi Olusacak Edinsel Bagisik Yanit:

Dogal Bagisik ASH’ler Uzerinden Efektor Bellek
Yanit Edinsel yanitin uyarihisi Mekanizmalar
I
Plazma r \( : _
\ Naif Hicresi k ( ! Bhell.lekll | g
/'y B-hiicresi Antikor 1 B-hucresi
Serbest dolasan am:ijenlere karsi etkilidirler

Enfekte olmus hucrEIere karsi etkilidirler

‘ ‘ Bellekli

Makrofaj CD4* T-hucresi

/ cresel g _'_ ______ -
CS;:‘[: @L’ /

% — @
B ' o 7 Efektor

|
|
|
|
|
|
l
g hlcresi
~ ' Olgunlasma CD4* T-hiicresi | Bellekii CD8"
ASH MHC \ \ : T-hucresi
p — 9 9 N
|
Enfeksiyon ikincil lenfoid Perifer,
Bolgesi organlar enfeksiyon bolgesi

Figure adapted from Leo O, et al. Chapter 2 in: Gargon et al. Understanding Modern Vaccines, Perspectives in Vaccinology, Vol 1, Amsterdam,
Elsevier, 2011, pp. 25-59



Serviksde HPV Yasam dongusu

< Viras atilimi
¢ ¢ e
Servikal kanal ¢ ¢ ©¢ 4
— :I Viral birlesme
Olgun ‘
skuamoz < T
tabaka _
) :| Viral DNA
Skuamoz <« replikasyonu
tabaka
Hucre nukleusunda
Parabazal J epizomal viral DNA
hucreler 1
\ .t L :
S Bazal (koK) { Ké’r‘?fgi‘(‘;re;iﬂ”
epithelium .
:asemen( B - - o b o o X of = hucreler y
. Sé% Normal epitel Enfekte epitel
2R .
- Viral kapsid konformasyonel degisime ugrar; Antijen sunan hicre (HPV nin huc_re tarafindan alinip
bazal membrana baglanir ve L2 pargalanir (ASH) enterne edilmesi 2 saatte tamamlanir)

- Kapsid epitel ylizeye geger
- HPV yasam dongusi epitel tabakasinda gerceklesir
- Agir seyreden bir slregtir

PNAS 2009: 106: 20458



HPV Enfeksiyonunun gelisimi

5- immiin sistemden kacan yeni viral
partikiller aciga cikar

4- HPV dolasima karismaz,
lokal olarak enfekte ettigi
hiicrelerde kalir; sonucta
Inflamasyon ve viremi
gorulmez

2- HPV bazal
hicreleri enfekte

eder (Reseptor: heparin siilfat
proteoglikan: HSPG)

1- Mukozada
mikrolezyon

3- HPV enfekte ettigi hiicrenin yasam
dongulstne katilir

Stanley M. HPV Today 2007; 11: 1-4; Stanley et al Vaccine 2006; 24s3: 106-113.; Viscidi RP et al. CEBP 2004; 13: 324-327.



HPV Enfeksiyonunun dogal seyri-1

Hiicresel immiin
yanit

Anogenital sigiller ve LGIL ler
virisin erken proteinleri
olan E2 ve E6 ya karsi
gelisen etkili bir

hlcresel yanit tarafindan
temizlenir

* CD4* T lenfositleri ve Th1 tip sitokinler HPV enfeksiyonunun temizlenmesi ile yakin iliskili.
Pro-inflamatuar sitokinler ( IFN-gama, TNF-a, IL-12) HPV gen ekspresyonunu inhibe eder.
* CD8* T lenfositleri: Hlcresel yanit



HPV Enfeksiyonunun dogal seyri-2

6-12 ay
Hiicresel immiin Anti-L1
yanit serokonversiyonu

}

- HPV'ye karsi antikor yaniti gec ve zayiftir
- En lyi tipe-06zgUl antikor uyaricisi: L1
- L1-VLP’leri ile bagisiklanan tavsanlarin
serumlari deneysel enf. engeller
- Enfeksiyonu izleyen 18. ayda kadinlarin
2/3 Unde antikor yaniti saptanir




HPV Enfeksiyonu: himoral yanitin yetersizligi

HPV’ye karsi hiimoral yanit:

* Dogal enfeksiyon sirasinda antikorlar olgularin
ancak %50’sinde, gec donemde ve dislik titrede
gorulur (seropozitivite)

Reenfeksiyonun gorilmesi himoral yanitin tam
koruma saglayamadigini gosterir

HPV, human papillomavirus

Stern PL, Einstein MH. Curr Cancer Ther Rev 2010; 6: 110-6. Illustration from Florence Gendre©



HPV Enfeksiyonunun dogal seyri-3

6-12 ay
Hiicresel immin
yanit Anti-L1
serokonversiyonu

Sonug:
-Sigillerin ve LGIL larin temizlenmesinde CTL yaniti etkili
-HUcresel yaniti major kapsid proteinine (L1) karsi olusan
antikor yaniti takip ediyor

-Ancak antikor yaniti her kadinda gorulmuyor ve dusuk titrede

8-14 ay

Klearans?

Kalici klinik
iyilesme ?

Persistan
veya progressif
hastalik
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Giris & genel bilgiler

Immuin yanit sonucu HPV eliminasyonu

Immun yanita ragmen HPV persistansi

Asilamanin immunolojisi

Asilamada yeni kavramlar
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Nasil Gelisir?

Normal
Serviks

HPV Enfeksiyonu

<
HPV iyilesmesi

HPV Enfeksiyonunun
bir yildan fazla stren

kalici enfeksiyon haline gelmesi

Enfekte
serviks

ilerleme invazyon

Gerileme

s=30 — s=1-3

HPV-DNA'nin kaliciligi, pre-kanser6z asamayi
baslatir (~ % 5 olguda)

Oncol Letters 2015;10: 600



HPV’'nin Immun Sistem Uzerine etkisi

HPV immiin Sistemi Yeterince Uyaramaz HPV immiin Sistemden Kacar

1- Erken donemde: uyari yetersizligi 1- Treg’ ler erken ve bol sentezlenir

~

- Onkoproteinlerin (E5, E6, E7)
immuinomodulator etkisi
- Treg’lerin IL-10 ve TGF sentezi
uyarihr

AN J

- TLR’ ler (TLR9) devre disi birakilir
- Langerhans hicre (DH) sayisi
azalir

2- Geg dénemde: tanima olmuyor 2- CTL islevi bozulur/calismaz

- MHC-I ekspresyonu azalir

ve 6limine neden olmaz - CTUleri yeterince devreye

- Guclu aktivasyon ve antijen giremez
sunumu yok - Th1/Th2 dengesi bozulur

- Replikasyonu hucre sitolizine

J Immunol 2007:178: 3186; J Pathol 1998;184: 283; Mucosal Immunol 2008;1: 412; Oncol Letters 2015;10: 600



HPV immunomodulator molekUllere etki eder

E6 ve E7, Kemokin (CXCL14) ve IFN transkripsiyonunu, E7, TLRI transkripsiyonunu ve IRFlgen yanitini
DNA metilasyonu yoluyla baskilarlar K4 metilasyonu ve histon molekiillerinin asetilasyonu ile baskilar

A _— - C TLR9
@ —> DNh_/IT1 — p\m%\ — CXCL14, IFN- JARID1B l MeK4 —> |IRF1 responsive genes
7 & — v
? HDAC1 -_—
/ . \_' K
:

(TAP1, IFN-B, CCL2)
E6 ve E7, NF-kB sinyal iletisini inhibe eder

E7, TLR9 transkripsiyonunu
K2 metilasyonu ile baskilar | Nucleosome core

HDACH
D

= GEE
PCAF Proinflammatory cytokines

— Y IFN-q, IL-6, IL-8, TNF-q, etc.
CBP ( )




Kisaca...

 HPV kendini savunma sistemine karsl
korumavya calisir

 Hem pasif olarak kacar, hem aktif olarak
saldirir

* Bu savunmayi, cesitli gen drdnleri aracilig
ile gerceklestirir




HPV enfeksiyonlarina bakista yenilik

27



Serviks Kanseri Risk Faktorleri

HPV enfeksiyonu

Cok eslilik

Immiin sistemin
baskilanmasi

Genetik faktorler

£ Beslenme faktorleri

MIiKROBIYOTA ?



http://www.google.com.tr/url?sa=i&rct=j&q=bakteriler&source=images&cd=&cad=rja&docid=JlbYvl_4msY61M&tbnid=RY5cShw0IAAk8M:&ved=0CAUQjRw&url=http://www.evrimteorisi.info/gercekler/bakterilerde-insan-toplumlarinda-oldugu-gibi-farkli-dillere-sahiptirler&ei=Wl-KUZ7GA8TfOfqxgfAM&bvm=bv.46226182,d.ZWU&psig=AFQjCNFjyDvJzH5uIdIRO6MrZ0ca5mZ92A&ust=1368109222707484

You'll never walk alone

Bizler de Yalniz yasamiyoruz..!



Kabul etmeye hazir miyiz?

* insan viicudunda, insan
hiicrelerinden cok, mikroorganizma
hicreleri vardir

* Vicudumuzdaki hiicrelerin >%91’i
insan disi hicrelerden olusur

* Cok hucreli organizmalar
makroskopik konak ve simbiyotik
komensal mikrobiyotadan olusan
meta-organizmalardir.

Cell 2014, 157: 121-141



Bizler, insandan cok mikroorganizmayiz !

~10'2cells |»| ~ 10* genes | » | The mammalian metabolome

+
d ~10' Bacteria
s o?rchea »| > 10° genes | »| The microbial metabolome The superorganism
+ru
e |0,
Symbiotic
microbes
The mammalian metabolome +
. . . 14 . . ’ 3 (] ir - |— Processing of nutrients
I\/Il.kroblota. 10+* mikroorganizmadir ve 1.13 kg’lik bir kiatledir : L Bt et o st
i, 3 i icli mi i ¥ i — Protection from new microbes
Insan hgcrelermden 10 misli mikroorganizma hucresi B asidggudivihiny
demektir v
- Insan genomundan 30 kat daha fazla total genoma sahibiz Optimal

Lederberg J, Mccray AT, Scientist 2001;15(7): 8
Mucosal Immunol 2010;3: 450



The gut flora as a forgotten organ

Ann M. O'Hara' & Fergus Shanahan'?*

Stomach Anaeroblc genera Aeroblc genera
10'-10% cfu/ml

Duodenum Bifidobacterium Escherichia
10"-10° cfu/ml Clostridium Enterococeus
Bacteroides Streptococcus

Colon Je]unum flleum Eubacterium Klebsialla

10102 cfusmi 10%107 cfwml

Protective functions Structural functions Metabolic functions

Pathogen displacement Barrier fortification Control IEC differentiation  Ferment non-digestible
Nutrient competition Induction of IgA and proliferation dietary residus and endo-
T genous epithelial-derived
Receptor competition Apieal tightening of e
tight junctions sl
Production of anti-microbial g s e vitami lon absorption
factors e.g., bacterlocins, Immune system V"'“";"" “9“; l:t"' ns sal .
lactic aclds development ©.g., blofin, folate vage ot energy
=\ IgA Short-chain Mg2+ Vitamin K

Nl 4 fatty acids Ca2+ Biotin

Commensal bacteria B 4 Fa2+ Folate

EMBO 2006;7: 688



Mikrobiyotanin buyuk kismi sindirim sisteminde bulunur;
ancak diger bolgelerde de varlar...

Oral cavity \

Hair

Nostril Oesophagus

H. pylori (-)

Skin stomach

+)

H. pylori (
stomach

& Actinobacteria

& Firmicutes

: Proteobacteria
Bacteroidetes

& Cyanobacteria

& Fusobacteria

Colon

I 1 <

Nature Rev Genetics 2012;13: 260




Bazi saglik sorunlari, mikrobiyota dengesinin
bozulmasi ile ilintili olarak ortaya cikar
(disbiyozis)

* QObezite,
* Tip 1 diyabet,

e Astim,
* |Inflamatuvar bagirsak
hastaligi,

* Kolon kanseri,

» Kardiyovaskuler hastaliklar,
* Anksiyete

* Solunum enfeksiyonlari
 Vb...

Janoff, Edward N., Claire Gustafson, and Daniel Frank. "The world

within: living with our microbial guests and guides." Translational
Research (2012). http://www.sciencemag.org/content/326/5960/1694.abstract



Mikrobiyota farkli sistemleri

nasil etkiler?

Besinler-Mikrobiyota-Bagisiklik Ucgeni

Nutrients

— Carbohydrates

Food ——Proteins
T—Fats

Salt and trace elements

‘‘‘‘‘ Intestine &
- host compartment

Gastroenterology 2015;148: 1107

- Mikrobiyota besin
maddelerini sinyal
metabolitlerine donustirir

- Bu metabolitler aracilig
ile viicudun cesitli
organlari/sistemleri (izerine
etki eder

Diet

U g
Tk A

Dietary fiber

Animal-derived
saturated lipids

T/I

—

L= S

Dietary
cholesterol

system

Nature Med 2016;22: 1079




Metabolitler araciligl ile immuUn yanitin degisime ugramasi

Gut Microbiota
” o ° o o " g : ' ° & = - < ,.\ | D 1 -
lame & 4, ,C 0 = g 0w\ - =
‘\V\A.'J [.‘ - e V\ A"J ,. 5 - o ° v
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Intestinal HDAC \
Homeostasis
ILCy
, Mo
DC Neurophil IL 0
Mé Chemotaxis o Proinflammatory
- Genes

HDAC: histon deasetilase
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Curr Opinion Microbiol 2017;35: 8
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Vajinal mikrobiota (VM)

e VM’daki bakteri toplulugu dinamik bir yapi gosterir, hormon dengesinden etkilenir
* Kontraseptiv ve sigara kullanimina baglh olarak degisir

* VM’ nin stabilitesi ve icerigi enfeksiyona yatkinligi / duyarligi etkiler

» Bakteriyel vajinozis: vajina immin parametrelerini degistirir

- Atopobium vaginae, G. vaginalis pro-inflamatuvar transkripsiyon faktorlerini uyarir

- Pro-inflamatuvar ortam doku hasarina yol agarak HPV’nin onkojenik potensiyelini arttirir

- E6 ve E7 ekspresyonu, apoptozisi inhibe eder, hlicre proliferasyonunu uyarir: servikal displazi & kanser gelisimi...
* Serviks hucreleri- mikrobiyota-metabolitleri arasinda iliski var...

e HPV infeksiyonunun seyri, VM’den ETKILENIR...

- HPV enfeksiyonunda Fusobacteria ( Sneathia cinsi vb..) mikrobiyal gdsterge

- HPV (+) lerde Lactobacillus orani az / G. vaginalis ve L. gasseri gok

- L. crispatus varhig1 / yogunlugu ile hastaligin ciddiyeti arasinda iliski var

- HSIL olgularinda Peptostreptococcus anaerobius ve Anaerococcus tetradius yogunlugu s6z konusu

- Farkli bakterilerin Urettigi H202, aminler vb, etkili oluyor

«sonuc: DISBIOZIS, karsinogenezde rol oynar...

Translation Res 2017;179: 168; PLoS One 2013; 8: e63514; BMC Infect Dis 2013;13: 271



Does the vaginal microbiota play a role in the
development of cervical cancer?

\‘MARIA KYRGIOU, ANITA MITRA, and ANNA-BARBARA MOSCICKI

/

\consistently demonstrate a dysbiosis in women with the more severe disease.

ACQUISITION Aproinflammatory

- Viral integration
CSTIV-B 2 &= cytokines Telomerase activation
m"‘c“;: - CSTIV-B® £6/E7expression, Genomic instability
n=
PERSISTENCE g1 )| [l u ﬂ ﬂ u
(=] @e e e @le @ FHORIRIIC @ e
e de e e G e @G e ee e Ge
@ e\e| e Qe @ e e|le@e @e@e e
(@@ © eo|@
lo|o|e[e]e ele
0
WYproinflammatory Aproinflammatory Aproinfl Y Aproinfl Y
cytokines cytokines cytokines cytokines
ﬁ U A nitrosamines ﬂ
csTm High diversity ™ 7 ACST IV ™ ﬂ ARPRCSTIVE
L erispatus ¥ Yiactobocillus spp. 7* VL crispatus #-%7 AACSTIVE WL crispatus &
csTIivm L. jensenii % Wi crispatus ¥
CST I & L. coleohominis ™ S. songuinegens ®
L. gasseri ™ A. vaginae ¥ P. anaerobis **
G. vaginalis ™ G. vaginolis ¥ A. tetradius ®
Sneothio spp. ™ L. Iners ¥ A. vaginoe ¥
G. vaginalis ¥

L Iners "%

KEY [E]Normal cell l Koiliocyte Dysplasﬂ‘ cell .(Muer cell

/The first studies examining the VM and the presence of an HPV infection using next-generation sequencing\
techniques identified higher microbial diversity in HPV-positive as opposed to HPV negative women.
Furthermore, there appears to be a temporal relationship between the VM and HPV infection in that specific
community state types may be correlated with a higher chance of progression or regression of the infection.
Studies describing the VM in women with preinvasive disease (squamous intraepithelial neoplasia [SIL])

)

Translation Res 2017;179: 168
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Asilamayla Aktif Korunma

- Notralizan / HPV, servikal epitelin bazal
g antikorlar \\\ katmanindaki hiicreleri enfekte
HPV — b “ etmektedir
ﬁedef: serbest virls \ Servikal kanal
partiklllerinin ndtralize
edilmesi. —
Bu nedenle kapsit
antijeni .
Servikal
olan L1/L2 ye karsi itel
1 . epite
notralizan antikor Nétralizani antikorlar HPV'nin

Qretilmeli )

bazal epitel hicreleri enfekte
etmesini dnler

Kan damarlari

Epitel yirtigi

Stanley M, Vaccine 2006; Giannini S, Vaccine 2006; Nardelli-Haefliger D, J Natl Cancer Inst 2003



Bivalan ve Kuadrivalan / Nanovalan Asi

Bivalan Asi

~
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AS04 adjuvant

Aluminium

tuzu
(Al(CH)5)

+

MPL

immun stimulan
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HPV 16 VLPs  HPV 18 VLPs

Kuadrivalan Asi

HPV 6 VLPs
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ASO04- iceren asi )J
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Adjuvant

Aluminium tuzu

~

(amorphous aluminium

hydroxyphosphate
sulphate [AAHS])
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MPL = monophosphoryl lipid A.
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%
AAHS- iceren asi )J



Asi icindeki tiplere bagli CIN3+ lezyonlarina karsi bivalan
HPV-16/18 asisinin etkinligi

HPV 16/18’ e bagh CIN3+ lezyonlarina karsi bivalan
asinin etkinligi = %100

HPV-16/18

Sadece HPV 16/18

HPV-16/18 [ ' olmaksizin
diger hr-HPV

Lehtinen M, et al. Lancet Oncol 2012;13:89-99

TVC-naive: total vaccinated cohort of women who received > one vaccine dose, with normal cytology, HPV DNA-negative for 14 high-risk HPV
types and HPV 16/18 seronegative



Lezyonlara neden olan HPV tipi dikkate alinmaksizin
bivalan asinin etkinligi

CIN3+’ e karsi HPV tipi dikkate alinmadan, asinin etkinligi = %93.2

HPV-16/18
+ diger
hrHPV(s)
tipleri

16/18

olmaksizin
diger
hr-HPV

Sadece
HPV-16/18

Lehtinen M, et al. Lancet Oncol 2012;13:89-99

TVC-naive: total vaccinated cohort of women who received > one vaccine dose, with normal cytology, HPV DNA-negative for 14 high-risk HPV
types and HPV 16/18 seronegative



Bivalan asi uygulamasini izleyen 5. yilda,
astlananlarda HPV 31, 33, 45 prevalansi

Cervarix® HPV vaccination programme started in September 2008 with a catch-up programme for women up to
17 years. Women enter national screening programme at age 20 years.

HPV 31/33/45 prevalence in 20— 21 year olds

18 -
Women aged 15-17 at start of vaccination programme, fully eligible for
16 - catch up vaccination with ~70% three dose coverage
14 - A
12
10 1 -59%
8 -
6 - Al
4 -
2 -
O T T T T T T T T 1
1988 1989 1930 1991 1992 1993 unvaccinated vaccinated at
Birth cohorts comprising all women age 15-16

Graph shows typing results of 5,765 liquid-based cytology samples collected from women
20-21 years of age undergoing their first cervical smear collection, in Scotland, in 2009-2013

Adapted from Table 2 in Cameron RL et al. Emerg Infect Dis 2016; 22: 56—64



Iskocya verilerine gore, 7 yil sonunda HPV 31, 33, 45’ e karsl

bivalan asinin etkinligi: %85

Changes in the prevalence of human papillomavirus following
a national bivalent human papillomavirus vaccination
programme in Scotland: a 7-year cross-sectional study

Kimberley Kavanagh, Kevin G Pollock, Kate Cuschieri, Tim Palmer, Ross L Cameron, Cameron Watt, Ramya Bhatia, Catherine Moore,
Heather Cubie, Margaret Cruickshank, Chris Robertson

Summary
Background On Sept 1, 2008, Scotland launched routine vaccination for human papillomavirus (HPV) types 16 and 18,
targeted at 12—13-year-old girls, of whom 92-4% were fully vaccinated in 2008—-09. In this study, we report on vaccine
effectiveness of the bivalent vaccine in these vaccinated women who attended for routine cervical screening at age
20-21 years.

Methods In this 7-year cross-sectional study (covering birth cohorts 1988-1995), we sampled approximately
1000 samples per year from those attending cervical screening at age 20—21 years and tested each for HPV. By linkage
to vaccination records we ascertained prevalence by birth cohort and vaccination status. Estimates of vaccine
effectiveness for HPV types 16 and 18, HPV types 31, 33, and 45, other high-risk types, and any HPV were calculated
using logistic regression.

Findings In total, 8584 samples were HPV genotyped. Prevalence of HPV types 16 and 18 reduced substantially from
30-0% (95% CI 26-9-33-1) in the 1988 cohort to 4-5% (3-5-5-7) in the 1995 cohort, giving a vaccine effectiveness of
89-1% (85-1-92-3) for those vaccinated at age 12-13 years. All cross-protective types showed significant vaccine
effectiveness (HPV type 31, 93-8% [95% CI 83-8-98.5]; HPV type 33, 79-1% [64-2-89.0]; HPV type 45, 82-6%
[61-5-93-9]). Unvaccinated individuals born in 1995 had a reduced odds of HPV types 16 and 18 infection compared
with those born in 1988 (adjusted odds ratio 0-13 [95% CI 0-06-0-28]) and reduced odds of HPV types 31, 33, and
45 (odds ratio 0-45 [0-23—0-89]).

Confirming cross-protection of bivalent HPV vaccine

Prophylactic human papillomavirus (HPV) wvaccines
have exceeded expectations in preventing infection
with oncogenic HPV, the underlying cause of cervical
cancer. Both the bivalent HPV vaccine and quadrivalent
HPV vaccine contain virus-like particles that induce
high-level antibody responses to HPV types 16 and
18, the two most oncogenic HPV types, which are
responsible for 71% of cervical cancer cases globally.*
In the 11 years since their first licensure, the vaccines
have been distributed globally in owver 270 million
doses and are demonstrably safe in population usage.?
The wvaccines are remarkably effective in real-world
prevention of targeted type HPV infection and high-
grade cervical intraepithelial neoplasia (CIN; potentially
pre-cancerous lesions, the target for detection and
treatment in cervical screening programmes)3* In
The Lancet Infectious Diseases, Kimberley Kawvanagh

of bivalent vaccine" has been regarded by some as too
good to be true and possibly higher than quadrivalent
vaccine because of differences in trial design.® Both trial
data and real-world data demonstrate more limited
cross-protection of the quadrivalent vaccine, probably
restricted to moderate protection against type 31.%*
The finding that high levels of cross protection against
infection with HPV types 31, 33, and 45 have occurred in
a population following bivalent HPV vaccination should
help inform choice of vaccine for national programmes.
Whereas many high-income countries are considering
implementation of the new nonavalent HPV wvaccine,
which is the next generation quadrivalent vaccine with
five additional oncogenic HPV types (31, 33, 45, 52, and
58) added specifically to extend cancer prevention to up
to 90% of cervical cancers, nonavalent vaccine is likely
to be too expensive for low-income and middle-income

Kavanagh K, Lancet Infect Dis, 2017

45



Asilananlarda dogum vilina ve asi durumuna gore CIN3 oranlari

1,6%

1,4%

1,2%

1,0%

0,8%

0,6%

0,4%

0,2%

0,0%

—e—unvaccinated
[ —m—fully vaccinated
1,18%
]\ ~ 10% 09% .
“N0,94% \‘%7% |
AN -81% (1994
-@% 70% kohortunda asilanan
\L\ "%%% | ve asilanmayanlarda,
I Qe7% asilamadan 7 yil
sonraki durum)
cohorts fully eligible for catch up
1988 1989 1990 1991 1992 1993 1994

1

1

Unvaccinated cohorts not
eligible for vaccination program

First cohort partially
vaccinated at age 17 to 18

with 15% coverage

vaccination mostly at age 14 with 80%
coverage, screened 6 years after start of
vaccination program

Adapted from Kavanagh K, Lancet Infect Dis, 2017



Bivalan asinin etkinligi, asi tipi disindaki tiplerle olusan lezyonlar
dikkate alindiginda daha belirgindir

Vaccine efficacy of Cervarix® against oncogenic non-vaccine HPV types (TVC-naive)

9 91%
100% - 82% 6
0, -
80% 56%
60% -
17%
>

Notralizan antikorlar bu durumun ancak bir
bolUminden sorumludur

-20%
-40%
A7 6mPI A9 6mPlI CIN2+ excluding co- CIN2+ including co- CIN3+ excluding co- CIN3+ including co-
w/o HPV-18 w/o HPV-16 infection with HPV-  infection HPV- infections HPV- infection HPV-
16/18 16/18 16/18 16/18

A7 HPV types include HPV 39, 45, 59, 68; A9 HPV types include HPV 31, 33, 35, 52, 58; 6mPI, 6 month persistent infection;
CIN, cervical intraepithelial neoplasia

Adapted from: Wheeler C et al. Lancet Oncol 2012;13: 100-10



Nitekim, HPV-16 VLP ile asilama, L1’e karsi

capraz reaktif T hdcrelerini yaniti olusturmaktadir

Lymphoproliferation (LPA) IFN-y

N
HPV-16 11
HPV-18 11
HPV-31 11
HPV-53 11
Influenza 11

% responders

73% (8)
36% (4)
55% (6)
36% (4)
18% (2)

95% ClI

39-94%
11-69%
23-83%
11-69%
2-52%

Median

(S1)
18.0
14.6
7.2
7.0
25.2

N

% responders

64% (7)
36% (4)
56% (5)
50% (5)
13% (1)

95% ClI

31-89%
11-69%
21-86%
19-81%
0-53%

Median
(pg/mL)

82.9
88.9
65.6
113.7
36.2

“..A significant correlation was also seen between HPV-16 L1 and HPV-53 VLP cellular immune
responses, consistent with the fact that L1 shares substantial sequence homology between
different HPV types and therefore, it is possible that T cell epitopes may be common across

serologically distinct types... ”

AS04 adjuvani, gliclii antikor yanitinin yanisira etkin Thl / Th hiicre yanitinin olusumuna da katki saglar;

boylece dogal enfeksiyon sirasinda gozlenen eradikasyona benzer bir etki olusur

Sl, stimulation index

Adapted from Pinto L et al. Virology 2006; 353: 451-62 with permission from Elsevier



Asida Capraz Reaksiyon: Tarihce

Ik ampirik uygulama:1796

— Edward Jenner: human smallpox’a karsi
korumak icin “cow pox” kullanir

* Tbc'ye karsi koruma

— Mycobacterium tuberculosis’ e karsi
korumada Mycobacterium bovis ile asilama

Capraz korumanin 6nemi asi ile korunabilinen su hastalik etkenleri icin gosterilmistir:
- Rotavirus, HPV, S. pneumoniae, Influenza, Meningococcus B, Kuduz virlisu, vb...

Image, https://openclipart.org/pdf/158389/cow-silhouette.pdf

Stanberry et al. Chapter 6 in: Gargon et al. Understanding Modern Vaccines, Perspectives in Vaccinology, Vol 1, Amsterdam, Elsevier, 2011, pp. 25-59



Capraz Reaksiyon: Himoral Yanit

Ortak / benzer yapidaki antijenler, benzer 6zellikte immiin

yanit uyarisi yaparlar

- A antijenine karsi olusan Anti-A antikorlari

- A'ile ortak epitoplara sahip B antijeni ile
- A antijenindeki epitoplara benzer epitop tasiyan C antijeni ile reaksiyon verir

Anti-A
Ab

“

AgA

Homolog epitop

Fairlie-Clarke, Evol Appl 2009;2(1): 122’den adapte edilmistir

Anti-A
Ab

“

Ag B
Ortak epitop

Anti-A

Ab

Benzer epitop

Epitoplar



Capraz Reaksiyon: Hucresel Yanit

Etkili koruma igin immuiin sistem

>101> yabanci antijeni tanima kapasitesine sahip olmalidir

Ortalama insan
50-100 kg

1075 T-hiicresi
~500 kg

-

1015 farkli T-hucresine sahip olmamiz teorik olarak mumkiin degildir
Insanda ~10%? T-hiicresi ve <108 farkli THR bulunur

Ayni THR’lerinin, farkl antijenleri tanima ozelligi biyolojik
bir gereksinimdir )

_

Sewell A. Nat Rev Immunol 2012; 12: 669—677




nasil saglanir 13

b

Asilar ile Capraz reaksiyon
e veren antijenlere karsi koruma

¢apraz reaksiyon veren
antijenlere karsi KORUMA?23

Edinsel hiimoral yanit aracilhigi ile

B hiicreleri Antikorlar

o ‘A

Edinsel hiicresel yanit araciligi ile
¢apraz reaksiyon veren
antijenlere karsi KORUMA?3

CD4* T
hiicresi

e

CDS8*T
hiicresi

Egitilmis bagisiklik (Dogal bagisik
yanitin bellek 6zelligi) ile capraz
reaksiyon veren antijenlere karsi
KORUMA 24,56

NK hiicresi

O

Makrofaj

o

Referanslar:

1.Fairlie-Clarke K et al. Why do adaptive immune responses cross-react? Evol Appl. 2009 Feb; 2(1): 122-131.

2.Goodridge HS et al. Harnessing the beneficial heterologous effects of vaccination. Nat Rev Immunol. 2016 June ; 16(6): 392-400. doi:10.1038/nri.2016.43.

3.Gargon N et al. Understanding Modern Vaccines: Perspectives in Vaccinology. Vaccine adjuvants. Chapter 4. 2011; 1(1):89-113.

4.Netea MG et al. Trained Immunity: A Memory for Innate Host Defense. Cell Host & Microbe. 2011; 355-361.

5.Levy O, Netea MG. Innate immune memory: implications for development of pediatricimmunomodulatory agents and adjuvanted vaccines. Pediatr Res 2014; 75:184-188.
6.Netea MG et al. Trained immunity: A program of innate immune memory in health and disease. Science 2016; 352 (6284): 427-439.




Capraz reaktif immiin yanit
sonucu olusacak koruma ne
kadar siirer ?

Immin yanitin siiresi, bellekli Bve T
hiicrelerine baglidir

Simdiye dek elde edilen veriler immin
sistemin tanidigi tum serotipler i¢in yanitin es
siireyle benzer bicimde gerceklestigini
gostermektedir

Capraz koruma

direkt ya da “homolog”
koruma kadar

etkili midir ?

Humoral yanit antijen-antikor komplekslerinin
olusumu temelinde gelisir.

Bunlarin olusumu sonrasinda, immiin sistemce
yikima ugratilmalarinda bir fark yoktur, ayni
bicimde islem gorirler

Homolog ya da heterolog “ag-antikor”
komplekslerinin olusumu lenfositler tarafindan
ayirt edilmeksizin isleme tabi tutulurlar



HPV-31 ve -45’ e karsi kalici antikor duzeyi >9.4 vl
surmektedir...

B HPV-31 [] HPV-45 ——Assay cut-off

1000
Q
=
c E 100
0 o
S
o w
2o
£ 2 10
o=
(]
)
1
Month7  1yr 1.5yr 2.7 yr 6.3 yr 9.4 yr
N (HPV-31) 51 23 48 23 16 36
N (HPV-45) 57 24 48 23 16 36

Miskick, et al. Presentation at IPVC 2015, Lisbon, Portugal; Moscicki A, et al, Presentation at EUROGIN 2012; GSK Clinical Study Register study 109628
http://www.gsk-clinicalstudyregister.com/study/109628?study ids=109628#rs (accessed October 2016); Moscicki AB, et al. Vaccine 2012;31(1):234-241.
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Immunogenicity and efficacy of the bivalent and quadrivalent vaccines

The |quadrivalent vaccine | has been evaluated in
2 Phase TIT studies.™ High efficacy [100% (95% CI: 90.5-
100)] against HPV-16 and HPV-18 CIN 3 lesions was
reported in these pre-licensure trials in vaccine recipi-
ents not already infected with HPV. Clinical efficacy
against infection and cervical, vaginal and vulvar
lesions associated with HPV-16 and HPV-18 has been
demonstrated with the quadrivalent vaccine.”® The
lower efficacy observed in the Intention-To-Treat (ITT)
analysis [45.1% (95% CI: 29.8-57.3)], as compared to the
ITT-naive (vaccine recipients with no prior exposure to
HPV infection) analysis, can be explained by the inclu-
sion of women with prevalent infection at entry. Irre-
spective of HPV type, the efficacy was@(%% CIL:
13.0-63.2) against CIN 3 in the ITT-nalve"and 16.4%
(95% CI: 0.4-30.0) in the ITT analysis.”

The bivalent vaccine has been evaluated in 2 Phase III
studies. ™™ High efficacy was observed against infection
and cervical lesions associated with HPV-16 and HPV-
18.%% High etficacy was also observed in the Total Vac-
cingted_Cohort (TVC)-naive, irrespective of HPV type,
0 (95% CI: 78.9-98.7) against CIN 3+. In the TVC
analysts, the efficacy was 45.6% (95% CI: 28.8-58.7)
against CIN 3 irrespective of HPV type. In another vac-
cine trial, efficacy was 89.8% (95% CI: 39.5-99.5) against

55




Immin Yanit ve Capraz Reaksiyon: SONUC

Capraz reaksiyon
immdiin yanitin bir
gercegidir;

hem himoral,

Hlmoral imminitede
antikorlarin ortak epitop

Bazi asilar, «gcapraz reaksiyon
verme» ozelliginde bagisiklik

hem de hi | tastyan farkl antijenlere saglarlar; boylece asinin
hem de duSrTse ' baglanma 6zelligin icermedigi suslarin
em de dogal yanitta bulunur 3 olusturacagi enfeksiyonlara

s6z konusudur2 karsi da koruma gerceklesir.

Hicresel immiunitede,

THR‘lerinin benzer yapiya Halk saghgi agisindan

sahip antijenleri baktigimizda, bir asinin

onemini sadece icerdigi
antijen sayisina gore

degerlendirmek hatali

y olacaktir; hastalik yukine

global etkisi daha onemli ve
gercekci bir yaklasimdir. y,

tanima ozellikleri bulunur;
her bir THR farkli antijeni
baglayabilir 4

1. Wood P. Understanding Immunology Second Edition, 2006. Pearson Education Limited, Harlow, England; 2. Leo O et al. Chapter 2 in: Gargon et al.
Understanding Modern Vaccines, Perspectives in Vaccinology, Vol 1, Amsterdam, Elsevier, 2011, pp. 25-59; 3. Frank SA, et al. Immunology and
Evolution of Infectious Disease, Princeton University Press, 2002, p 33-38; 4. Yin Y, Mariuzza RA. Immunity 2009; 31: 849-51 56



SONUC: HPV asisindan beklenen...

Tipe bagl
olmadan

gerceklesen
koruma

HPV-16/18" e
bagl
lezyonlara
karsi etkinlik

{

Diger tiplere
karsli, capraz
korumaya
bagh etkinlik

lginize tesekklr ederim...

Ben serviks
kanserinden
korunmak istiyorum.
Hangi tipin neden
olacagi beni
ilgilendirmiyor



