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BILIMSEL PROGRAM

22 Haziran 2009 Pazartesi

09.30 - 13.30
14.00 — 14.30
14.30 - 15.10
15.10 — 15.50
15.50 — 16.20
16.20 — 16.50
16.50 — 17.20
17.20 — 18.20

Kayit

Acilis

influenza enfeksiyonlarinda immiinopatogenez, Prof. Dr. Selim Badur
HCV patogenezindeki yenilikler, Prof. Dr. Hakan Abacioglu

Kahve Arasi

Retroviruslarin transformasyon mekanizmalari, Prof. Dr. Diirdal Us
Viruslarda latentlik mekanizmalari, Do¢. Dr. Ahmet Pinar

Aksam gOsterimi: “Dev Kanatlar’ belgeseli

23 Haziran 2009 Sali

09.00 - 09.40
09.40 - 10.20
10.20 - 10.50
10.50 — 11.20
11.20 - 12.00
12.00 - 12.40

12.40 - 14.00
14.00 — 14.40

14.40 — 15.20
15.20 - 15.50
15.50 — 16.20
16.20 — 17.00

Anma: Degerli Hocamizin Ardindan...

Yeni insan solunum yolu viruslari, Prof. Dr. Emel Bozkaya

Yeni insan polyomaviruslari, Y. Dog. Dr. Koray Ergiinay

Kahve Arasi

HBV S geni mutasyon analizleri ve anlami, Prof. Dr. Selda Erensoy

Klinik mikrobiyolog gozuyle HBV ve karaciger transplantasyonu,
Prof. Dr. Arzu Sayiner

Yemek Arasi
Post transplant lenfoproliferatif hastaliklarda viruslarin roli,

Prof. Dr. Meral Giiltekin
2009 Domuz gribi salgini ve Glkemizdeki durum, Prof. Dr. Selim Badur
Kahve Arasi
Yeni anti-HIV ajanlar; maraviroc ve raltegravir, Prof. Dr. Diirdal Us
Sunum teknikleri, Dr.Meral Akgay Ciblak

24 Haziran 2009 Carsamba

09.00 - 09.40
09.40 - 10.20
10.20 - 10.50
10.50 - 11.30
11.30 - 12.00
12.00 - 12.30

Glincel ve tekrar giincellesen viruslar, Prof. Dr. Yusuf Ozbal

insan adenovirus enfeksiyonlarinda tani, Prof. Dr. Arzu Sayiner

Kahve Arasi

Klinik viroloji testlerinde yontem gegerlilik belirlemesi, Prof. Dr. Selda Erensoy
Endemik Burkitt lenfoma: Diismanlarin isbirligi, Prof. Dr. Diirdal Us

Kapanis



HCV PATOGENEZINDE YENILIKLER
PROF. DR. HAKAN ABACIOGLU
22 HAZIRAN 2009, 15:10-15:50

HCV patogenezinde
yenilikler

Prof. Dr. Hakan Abacioglu

Viroloji Kursu-Safranbolu 2009




Taksonomi

* Flaviviridae ailesi
— Hepacivirus
* Hepatit C virus
» Genotipler
— Tip 1-6
* nt dizeyinde %31-33

farklihk
— Subtipler (>100) fa, b, ¢, vb]
+ nt diizeyinde %20-25 o § ot
farklihk

Journal of

Hepatology
Journal of Hepatology 48 (2008) 148-162 e
wwewekevier com locatefjbep
Review
The changi) idemiology of k itis C virus infection in Europe™

Juan 1. Esteban'>*, Silvia Sauleda™, Josep Quer'?
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Fig. 1. Fstimatod cument prevalence of HCV nfection in dferent European coustrks. Data b based on figures reponted from large coborts of Box
donors andlor general popuation |26,9-11,14-16.21.25-H]
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t1/2= 3 saat
1012 -102 virus/glin

50 virion/hepatosit/gtin (hepatositlerin %10’nun infekte
oldugu varsayilarak)

Mutasyon hizi
1.5-2.0x 10 3

Neumann, A.U., Lam, N.P,, Dahari, H., Greich, D.R., Wiley,
TE.,Layden, T.J. and Perelson, A.S. (1998). Hepatitis C viral
dynamics in vivo and the antiviral efficacy of interferon-alpha
therapy. Science 282, 103 - 107.

“Core” izoformlari

a =301 codons
Structural Nonstructural
s — i — P
T
| Il I[]E Il Il ]

Core E1 E2  p7 NS2 NS3  4A 4B NS5A NS58

0B ]
T Glycoproteins Satiia olanss “Trare
Genome RNA helicase Phosphoprotein
c

encapsidation ysteine protease|  LMembrane alterations

lon channel Serine protease cofactor

Joursar oF ViroLocy, Ape, 2000, p, 3104-2114 Vol. 83, Mo, 7
CO22-52830E06 0040 doi: 101128 TVLO16TI-08
Copyright & 2000, American Society for Microbiology. All Rights Reserved.

Internal Initiation Stimulates Production of p8 Minicore, a Member of a
Newly Discovered Family of Hepatitis C Virus Core Protein Isoforms’

Francis J. Eng,,l Jose ]_."\?\-":dcwslnu'.l Arielle L; 1([9]3]3-:1;1 Sarah L. Fishman,' Suresh M. Desai?
Laura K. McMullan,*+ Matthew J. Evans *# Charles M. Rice,* and Andrea D. Branch'*

amnd larger isoforms. The family of minicores ranges in size from § to 14 kDa. All lack the N-terminal portion
of the p21 core. In conclasion, the core gene contains an internal signal that stimulates the initiation of protein
synthesis at or near codon 91, leading to the production of p8. Infections viruses of both genogype | and 2 HOV
express a family of larger isoforms, in additien to pS. Minicores lack significant portions of the RNA binding
domain of p21 core. Stedies are under way to determine their mactions.




HCV: replikasyon dongusu
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FIG. 1. Epithelial cell polarity. A. Hepatocytes in vivo and in vitro

develop complex polarity, such that adjacent apical (Ap) surfaces will
form bile canaliculae (BC). B. Other polarized epithelial cells grow
with a simple (columnar) orientation of polarity. C. The apical and
basolateral domains are both accessible when cells, such as those in
panel B, are grown as a confluent monolayer on semipermeable mem-
branes, with tight junctions between cells preventing lateral diffusion of
substrates.

HCV endoplazmik retikulum
membraninda replike olur
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Fig, 7. HCV RNA replication complex. (A) Low-power oueniew of
Huh-T e=ll harboring a subgenomic HCV rplicon. A distinet membrane
alteration, named membranous web (amrows), is found in the jui-
tanuclear region. Note the circumscript nature of this specific membrane
alteration and the otherise Unahtered cellular organelles. Bar, 1 um. (B)
Higher magnificaion of a membranous web (arrows) compoesd of small
vesicles embedded in o membrane matrix. Note the close association of

the membranous web ith the rough endoplasmic reticulum. Bar, 500
nm. The membranous web harbors all HGY nenstmictural proteins and
nascent viral RNA in Huh-7 cells harboring subgenomic replicans, and
therefore. represents the HCY RNA replisation somplex. N, nucleus; ER,
endoplasmic retisulum; M, mitochoncria. Adapted flom Gassrt et al. 102
with permission.




HCV-VLDL
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LDL Precursor
ER Membrane for VLDL Assembly]
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Apo E
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HCV RNA

Nascent
VLDL

VLDL-HCV
Complex
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Citation: Ye J (2007) Reliance of host cholesterol metabolic pathways for the life

cycle of hepatitis C virus. PLoS Pathog 3(8): €108. doi:10.1371/journal.ppat.0030108

doi:10.1371/journal. ppat.0030108.q002

Figure 2. HCV Replicates on ER Membranes Involved in the Assembly of VLDL and Is Secreted Together with VLDL

The assembly of VLDL begins with the synthesis of apoB in the rough ER, resulting in the formation of a VLDL precursor that contains only a small
amount of lipid. In the lumen of the ER, this precursor is fused with lipid droplets (enriched in triglyceride and cholesterol) to generate nascent VLDL.
This reaction is mediated by MTP. The nascent VLDL particles, which contain both apoB and apoE, are secreted into plasma through exocytosis. The ER
membranes involved in the assembly of VLDL are also enriched in HCV NS proteins and RNA. Replication of HCV on these membranes might allow the

virus to attach to or become incorporated into VLDL so that HCV is secreted together with VLDL

HCV-mevalonat yolagi iligkisi

Cytosol

ER
Membrane

Lumen

doi:10.1371/journal.ppat.0030108.g001

Figure 1. Requirement of the Mevalonate Pathway for HCV Replication
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Citation: Ye J (2007) Reliance of host cholesterol metabolic pathways for the life
cycle of hepatitis C virus. PLoS Pathog 3(8): e108. doi:10.1371/journal ppat.0030108

Cells are capable of synthesizing cholesterol through the mevalonate pathway. This pathway also produces geranylgeranyl lipid, which is attached to
the COOH-terminus of FBL2. Geranylgeranylated FBL2 binds to NS5A, an interaction required for HCV RNA replication. Lovastatin, an inhibitor of HMG
CoA reductase, blocks the entire mevalonate pathway. As a result, cells are depleted of geranylgeranyl lipid and replication of HCV is inhibited. PP,

pyrophosphate.




HCV: viral formlar

@ nikleokapsit
/ {“@:} Serbest viral partikuller

S —p ;@ |g ile kap“: d=1.25 (Dustik infektivite)

\ 5
O @ lipoprotein ile kapli: d=1.06 (yiksek infekivite)

HCV'yi anlamak: modeller

Akut HCV infeksiyonundan
iyilesenler
Kronik infekte olanlar

— Infeksiyonu kontrol altinda
tutanlar

— Tedaviye yanit
verenler/vermeyenler

— Siroz ve HSK gelistirenler
Hayvan modelleri
Hucre kulturt modelleri




HCV: Klinik gidis

%14-46
(6 ay icinde)

Akut infeksiyon %80

—

Kronik hepatit %25
%54-86

(6 ay icinde) H
i Y—————— Siroz iski: ©
: %20 HSK riski: %1-4/y1l
i (her 10 yilda %5-10) Mortalite
: siroz, HSK|
! %75 (siroz, )
20-30 yil
Micallef, M., Kaldor, LM. and Dore, G.J. (2006). Spontz
neous viral elearance following acute hepatitis C infectior
systematic review of longitudinal studies. J. Viral Hepatitis 13,
3441,
e CUNICS IN
ELSEVIER LIVER DISEASE
SAUNDERS
Clin Liver Dis 12 [luuk) 611-636
Extrahepatic Manifestations
of Hepatitis C Virus Infection
Anna Linda Zignego, MD, PhD**,
Antonio Craxi, MD"
Box 1. Classification of ic manifestations of hepatitis
_Cuirus imfertion — — T — == y ) ) ) )
= 7| Assaciation defined on the basis of high prevalence RN Miks krIyOg lobulinemi
It and pathogenesis ) - "y : .
R et~ omplee aingomplets clirial. | B=hulcreliinon-Hoedgkinr Lenfi
_ 7 Beelnantodgkin’s lymphoma _ _ _ _ = = = < -
.7 Association defined on the basis of higher prevalences  ~
7 than in controls A
Monoclonal gammopathies \
Porphyria cutanea tarda r
Lichen planus 7
N N Diabetes mellitus ’
~o tobe -7
[~Aytoimmune thyroiditis -7 5 a
Thyiesneer = Diabetes mellitu
Sicca syndrome

Alveolitis-lung fibrosis T e
Tiroiditler
Erectile dysfunctions

Carotid Atherosclerosis
Psychopathological disorders

Anecdotal observations
Psoriasis
Peripheralicentral neuropathies
Chronic polyarthritis
Rheumatoid arthritis
Polyarthritis nodosa
Bechet's syndrome
Myositis/dermatomyositis
Fibromyalgia

Chronic urticaria

Chronic pruritus

Kaposi's pseudosarcoma
Vitiligo

Cardiomyopathies
Mooren corneal ulcer
Necrolytic acral erythema




Patogenez: 3 temel soru

« Infeksiyon nasil kroniklesiyor?

— Bagisik yanitlardan kagis ve perzistans
» Hepatik patolojiler nasil ortaya ¢ikiyor?

— Hepatit

— Steatoz

— Fibroz / Siroz

— Hepatoselliiler karsinom

» Ekstrahepatik patolojiler nasil ortaya

cikiyor?

HCV patogenezi: etkili faktorler

Tropizm ve replikatif kapasite

>
>
»  Immunomodiilasyon, vb
>
>
>

Kritik genlerde genetik varyasyonlar

Immunojenite o~ 6?\
CEVRESEL Tirimstiler ? Z@.‘ ,‘o?\\’
, FAKTORLER Infektif doz ? o
(sigara, toz, radyasyon, kirleticiler, vb) P\’J
&

» Konak bagisik yanitlari DQL\'
O Dogal bagisiklik (ISG, NK, DC, vb) \{:\
OAdaptif bagisiklik (CD8 ve CD4 yanitlari, nAb yanitlari) \&QV
O Karacigerin tolerojenik ortami $?~

\#O

» Konak genetigi ve genetik varyasyonlar
O HCV (ko)reseptorieri
O PTR (TLR; RIG-I, vb)
O HLA alleleri
O Diger konak faktoreri

» Diger faktorler (cinsiyet, yas,vb)




Viral tropizm '

» Hepatotropik

— Hepatit, Siroz, HSK
 Lenfotropik

— MC, B-hticreli NHL
» Sistemik infeksiyon ?

— Tiroid, pankreas, sinir sistemi, vd

Y, ¥
JOURNAL OF VIROLOGY, Feb, 2009, p. 1312-1319 Vol. 83, No. 3 3
0022-S38X,09/$08.00+0 doi:10.1128JVLO18%0.08 = =
Copyright © 2009, American Saciety for Microbiology. All Rights Reserved - - £4

Hepatitis C Virus Neuroinvasion: Identification of Infected Cells”
Jeffrey Wilkinson,' Marek Radkowski.? and Tomasz Laskus'*

NS3+
N -
= L 2
»
A . 3
» »
L

NS3+ CD68

BE
ere CD6S positiv

of neurocognitive abnormalities in HCV infection.




Viral genlerde varyasyonlar ~

Journal of Medical Virology 81:1032-1039 (2009)

Amino Acid Substitutions in the Hepatitis C Virus
Core Region of Genotype 1b Are the Important
Predictor of Severe Insulin Resistance in Patients
Without Cirrhosis and Diabetes Mellitus

TABLE IlI. Factors Associated With Severe IR (HOMA-IR >3.5) in Patients Infected With
HCV Genotype 1b, Identified by Multivariate Analysis

Factor Category Odds ratio (95% CI) P
Hepatocyte steatosis 1: Absent ( ) 1
2: Present (25%) 4.170 (1.235-14.08) 0.021
Substitution of aa 70 and 91 1: Arg70 and Leu91 1
2: GIn70 (His70) 3.654 (1.215-10.99) 0.021
and/or Met91
Age (years) 1: 1
2: =55 3.015 (1.071-8.488) 0.037

HCV NS5A protein (aa 1973-2419)

212327 2167-T3 2208-T4  2376-34 2356-59
1973-89 213839 187,14 2209-48 2321

PKR binding domain
membrane anchar | hyperphosphoration

A
| cleavage sites | | variable region WG!_l

MS4A binding HCV E2 protein (aa 384-746)

J84-410 474480 480-493 B44-852 G50-6T0 T18-746

Fig. 3. MS5A protein (za 1973-2410) with purative fupctdonal resioms.
ISDE, interferon sensitiviry determining region. ph. phosphorylation sites. 'E1.
WLE, maclear lecalization signal. Mumbering according to HOW 1h prototype I
HCV-T (Eate et al., 1980}

CDB1 binding sites

[Pe

HVR 2

| hypervariable region (HVR) 1

Fig. 2. E2 protein (aa 384-748) with potential functional regrons. PeFHD.
PEF./elFla wlati v domain. ¥ ing according to
HCV 1b protonype HCV-J (Kato et al.. 1980)




Viral immunomodulasyon

Suppression of DC function

1. Suppression of DC function
2.E ont of TL-10 sex
3. Inhibition of IRF-3

MINI-SERIES REVIEW: BASIC SCIENCE OF GASTROENTEROLOGY AND HEPATOLOGY

Immune responses in hepatitis C virus infection and
mechanisms of hepatitis C virus persistence
Kazumasa Hircishi, Takayoshi fto and Michio Imawari

Joumal of Gastresnterclogy and Hepatalogy 23 (2008) 14721432

Turumsuler (quasispecies)
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Lynn B. Dustin and Charles M. Rice .

Annu. Rev Inmunal 2007 2571-99




Bulas yolu ve infektif doz

» Bulas yolu

— Vertikal vs transfuzyon (fark yok: rersuppaphol et ai. 2004)
— Parenteral vs Damar i¢i uyusturucu (sonug belirsiz)

Sutapa Roy  Spontaneous Resolution of Hepatitis C Infection: Factors and Rates

« infektif doz

— Dogal diregte etkin bazi genlerin koruyucu etkisi
ancak dusuk viral yuklerde etkili (khakoo et al., 2004)

NK cell Dendritic cell
- GRDL
Q_"é Ligand
S At
inhibitory | Affinity of
receptor | HLA-C ligand interaction

v
Homozigot bireylerde KIR2DL3 varligi koruyucu
(bu iliski yalnizca DIU kullananlarda var)

— KR0S p— KR20L 1 p—




HCV patogenezi: etkili faktorler

CEVRESEL
FAKTORLER
(sigara, toz, radyasyon, kirleticiler, vb)

" P

» Konak bagisik yanitlari
O Dogal bagisiklik (ISG, NK, DC, vb) \(;\
O Adaptif bagisiklik (CD8 ve CD4 yanitlari, nAb yanitlari) \a
O Karacigerin tolerojenik ortami

» Konak genetigi ve genetik varyasyonlar
O HCV (ko)reseptérieri
O PTR (TLR; RIG-I, vb)
O HLA alleleri
O Diger konak fakt6rieri

» Diger faktorler (cinsiyet, yas,vb)

Immunological determinants of the outcomes from primary
hepatitis C infection
AL Post™ S, Rai

Cell. Mol. Life

ah and A. R Llovd®®

. 66 (2009) 733756

CD4+ ve CD8+ T-hiicre
yanitlarinda tiikkenme (exhaustion)

Dar ve sig
CD8+ T-hiicre yanitlari Q @

Asin regulatuvar T-hlcre @@ @ ——— *

yanitlar f

ASH'lerin antijen
sunumunda bozulma

arsssasansanal

ISG yanitlarinda bozulma
|

Dar ve sig
CD4+ T-hicre yanitlari

Nétralizan antikor
yanitinda bozulma

NK hicre yanitlarinda bozulma?




Bagisik yanit kinetikleri

Adaptive Immune Response

104 - ' -~ -2x10°
> 1 WSS HCV bumoral espomse
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Figure |

Viral replication, immunological and tissue injury kinetics following acute HCV and HEV infection. Data summated from Figure

| [29] and modified to reprasent typical patients with chronic viral persistence. Nota: a) High level HCV replication for 6-8
weeks prior to any immune responses, b) onset of humoral immune response well after down-regulation of viral replication
[34]. and ¢) transaminase peaks occurs ~ 2weeks later.
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Bagisik yanitlardan kacgis

A) Virus-induced

» Dogal bagisiklik (?)

©)

Clearance-related

HCV
(124 genes)

» Sivisal

— (HVR-1 mutasyonlan)
» Hucresel

— (NS3 mutasyonlarn)

Yo 1,208

TABLE 2. Calulr genes thet conelate withviremia in HCV ard
HBY

MINIREVIEW 0375

TABLE 3 Celular genes indaced during clearance of both HBV

infction and HCY fro the e
Genes comeling wih v I infcion i Clldar geoe nduad
HCV E2 protein (aa 384-746) ey WV Tal | Wiyasdk pre—
i MU Nae (D3 GBp1 Adenlacalse
_SVEAG ST SAU R TN ey 01 on B Buyogy
i 4 Hisone H2B Spl00 Gangme 4 LMP2 ay
7 Fl4 SIATI LI Hall CDS anigenice
Fl6ls TR 14 Lopain  WHCdssl (D&
FITL RN 2 TRE  MHCdwl (DB
FI Tpoy 2 TRy MG 16 Lnbas €2
FTHL UBE2§ U G e ecpla
5GIS Vo ey Tyeine s ining prte
LyiE XUAPAFL RANTES  Uncuplicg putein2
L ! Solte carer TA
N TR
[transmambrane domain Ubiquiin D

[ hypervariable region (HVR} 1|

Fromis (a1 334-748) pemstial funcniezal mepions. PePHD.
phosphorylaton boaselopy domam Numbaring sccordey ro

cotoype HEV-T (Eo et al., 1550).

Bagisik yanitlarin baskilanmasi

» Dogal bagisiklik

— NS3/4A IFN-B uyarimina neden olan TLR3 ve RIG-I

yolaklarindaki adaptoér proteinleri pargalar.

nev (0 1

«~—

HCV dsRNA

A
u’srljl——l"rm

Mitochondrion

~

(rBK1KKe |
¥ ~

Nucleus

1N

Cytoplasm

Figure 2

carratinn fram infartad call LA NC2 /4K carina nra tasca hlasle thaca hun nathume

Clinical Immunology (2008) 128, 133-147

HCV RNA induces activation of IRF-3 via both the RIG-I and TLR3 pathways. Activated IRF-3 leads to IFNj3 production and

i Alasuana af IDC4 and TOIE




Bagisik yanitlarin baskilanmasi

» Dogal bagisiklik

— ISG (interferon stimulated genes) yanitlarini bozar.

—

STAT-1

IFNAR- ~

Cytoplasm

Figure3  Newly synthesized IFN3 binds to its cognate receptor and activates the expression of numerous IFN-stimulated genes (ISG)
via JAK/STAT pathway. HCV core protein inhibits this pathway via several mechanisms. HCV core protein inihibits activation or
translocation of STAT-1 and formulation of ISGF3 by inducing SOCS-3. HCV core protein also blocks DNA binding by ISGF3. NS54 inhibits
activation of PKR and 2¢-5¢ 0AS. E2 inhibits activation of PKR. Clinical Immunology (2008) 128, 133-147

Bagisik yanitlarin baskilanmasi

* NK yanitlarinin baskilanmasi

— E2-CD81: sitotoksik yanit ve IFn-y yanitinda
azalma

— “Core” proteini MHC | ekspresyonunda artisa
neden olur

— CD94/NKG2a ekspresyonunda arti$ amniisr resepton
— HLA-E stabilizasyonu (cosunxszanin igana)
— KIR2DL3 genotipi (eradikasyonla iligkili)




Bagisik yanitlarin baskilanmasi

Peripheral tissue

Dendritik hiicre
yanitlarinda baskilanma P >
— “Core” ve E1 olgunlasmayi h @ﬁg :
engeller | Jr ]
— pDC sayisinda azalma (v«

yanitinda azalma)

Apopiotie Coll
(infocted cols)

Differentation

— TLR2 ekspresyonunda L i
azalma

— MICA/B ekspresyonunda o
azalma NK aktivasyonunda

— IL-15 yanitinda azalma azalma

— “core”, NS3, NS5A ve
NS5B olgun DC’lerde
apoptoza neden olur
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Hepatitis C Virus Is a Weak Inducer of Interferon Alpha in
Plasmacytoid Dendritic Cells in Comparison with
Influenza and Human Herpesvirus Type-1

Frangoise Gc:]nadois-REy”", Clélia Dental'*?, Philippe Halfon®, Thomas F. Baumert®, Daniel Olive'*?,

Ivan Hirsch'

Citation: Gondois-Rey F, Dental C Halfon P, Baumnent TF, Olive D, et ol (2009 Hepatitis C Virus b 2 Weak Inducer of interferon Alpha in Plamacytoid Dendritic
Cells in Comparison with Influenza and Human Hempesvirus Type 1. PLoS ONE 4(2): 4319, dot10.137 Ujownal pone 0004319
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Bagisik yanitlarin baskilanmasi

» Sivisal yanitlarin baskilanmasi
— Notralizan epitoplarin maskelenmesi qipider ve

glikolizasyon)

— E2-CD81: |Ig genlerinde hipermutasyon

CDI
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CBH:
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» Hlcresel yanitlarin baskilanmasi
- COFG-gC1 qR (T-hiicre yanitlarini baskilar) 1& k Poduced
— Core, IL-2 ve IL-2Ra transkipsiyonunu fgj '

N

e n g el Ie r (bellek CTL'lerin efektorlere farkhlasmasinda sorun)
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Hepatic Transcriptome Analysis of Hepatitis C Virus
Infection in Chimpanzees Defines Unique Gene
Expression Patterns Associated with Viral Clearance

Santosh Nanda'?®, Michael B. Havert'*®, Gloria M. Calderon’, Michael Thomson™*, Christian
Jacobson®®, Daniel Kastner?, T. Jake Liang'*

1 Liver Diseases Branch, NIDDK, NH, Bethesda, Maryland, United States of Amesica, 2 Genetics and Genomics Branch, NIAMS, NIH, Bethesda, Maryland, United States of
America, 3 CBER, FDA, Bethesda, Maryland, United States of America, 4 Virology Department, GlaxoSmithKline, Research Triangle Park, North Cardlina, United States of
America, 5 Depatments of Biology and Medhanical & Mechatronics Engineering, University of Waterloo, Wateroo, Ontario, Canada

Abstract

Hepatitis C virus infection leads to a high rate of chronicity. Mechanisms of viral clearance and persistence are still poorly
understood. In this study, hepatic gene expression analysis was performed to identify any molecular signature associated
with the outcorne of hepatitis C virus {HCV} mfecuon nn ch:mpanzees Acutely HCV mfected chnmpanzees with self—llmlted
|nfemon or

clearance phase of the acute self-limited infection. The induction of these genes may represent an initial response of cellular
injury and proliferation that successfully translates to a "danger signal” leading to induction of adaptive immunity to control
viral infection. This primary difference in hepatic gene expression between self-limited and chronic infections supports the
concept that successful activation of HCV-specific T-cell response is critical in clearance of acute HCV infection.

Citation: Nanda 5, Havert MB, Calderon GM, Thomsaon M, Jacobson C, et al. (2008} Hepatic Transcriptome Analysis of Hepatitis C Virus Infection in Chimparzees
Defines Unique Gene Expression Patterns Assodated with Viral Clearance. PLoS OME 3(10): 23442, doi:10.1371 /joumnal pone.0003442

Bagisik yanitlarin baskilanmasi

. KaraCIgerm tolerojenik ortami

Karacigerin tolerojenik ortami (sinusoidal endotel hiicreleri ve Kuppfer hiicrelerinin yeterli CD80 ve CD86 eksprese etmeden
antijen sunumu yapmasi toleransa neden olur?)

—  LSEC ve Kuppfer hicreleri tarafindan TGF-$ ve IL-10 yapimi

—  DCllerde inhibitér molekdillerin (CTLA-4 ve PD-1) ekspresyonu

TolerOJem
smyglér

0

»

# CTLA-4 ve PD-1
eksprese ederek
T-lenfosit
inhibisyonu

Tenauns®

e

.

HEPATOLOGY, Vol. 43, No. 2, Suppl. 1, 2006




Bagisik yanitlarin baskilanmasi

» TreQ (Regulatuvar T-hicreleri) @aktivasyonu
— “core” spesifik Treg tarafindan IL-10 yapimi
— Periferik kanda TGF-f salgilayan Treg
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CEVRESEL
FAKTORLER
(sigara, toz, radyasyon, kirletic
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» Konak bagisik yanitlar Q
\(50

O Dogal bagisiklik (ISG, NK, DC, vb)
O Adaptif bagisiklik (CD8 ve CD4 yanitlari, nAb yanitlar) \(ﬁ?‘
O Karacigerin tolerojenik ortami

» Konak genetigi ve genetik varyasyonlar
O HCV (ko)reseptérieri
O PTR (TLR; RIG-I, vb)
O HLA alleleri
O Diger konak fakt6rieri

» Diger faktorler (cinsiyet, yas,vb)




Genetik varyasyonlar: HLA
polimorfizmleri

Tuble 1. HLA assosations withviralclearance in primary HCY infecion.
Reference _ Population studied Alletes or haploptype ‘Assocition Elfect size & RR
(Pescentage RNA negative o e
' RNA posiive)
‘Altic 1997 216] French Cavkasoids DRBII0L W0 Pe<02
103 RNA + DOBIO01 Ml Peoo1
SRNA
Cramp 1998 Coucasoids S s R 50
217) Clinic pts vs. HOW Slvs 18 OR 469
49 RNA 15 RNA 7w 16 OR
134 controls Oncor more of bove 3 @ Ns
Virsl
dearance
Minton 1998 Cacasoid, 3% Asian DRBI11 Visl 3w RRO19
ety 137RNA § DOBI00 dearance 51824 o7
S RNA Viral
Mangia 1999 lalin Caucasids DRBI*1104 Vil 186ws OR4SI
et 1O RNA + DOBI03 ! dearance 839 ORi52
SR DRBIIDOBIONI  Vinsl  183ve 48 OR73S
Vir
deararce
Review
Immunological determinants of the outcomes from primary

hepatitis C infection

1Pt Ratnarsh and A, R Lioyd

Cell. Mol. Life Sci. 66 (2009) 733 -756

o Sinifll
— DQB*0301 irens)
— DRB1*1101 irens)
— DRB1*0101 irens)
* Sinifl
— HLA-B27 irens)
— HLA-Cw*04 (perzistans)

Genetik varyasyonlar: diger
polimorfizmler

. CCR2 (SNP)
* IL-10 promoter
- (592 A;A wirens) /1082 GG
perzistans
« ISG'ler
- MxA (GG 88) (perzistans)
— OAS-1 (3-UTR) (perzistans)

TGF-B promoter

Review

Immunological determinants of the outcomes from primary
epatitis C infection

Jd Pt Ratnar

A R Loy

Cell. Mol. Life Sci. 66 (2009) 733 -756

Table 2 List of the genes that differ between and sustained virological
responders (training set)”

Gene symbol Family Name of the encoded protein NR/SVR
IFk6-16 IFN-inducible protein IFN~-inducible protein 3 3.5
IF27 IFN-inducible protein IFN~-inducible protein 27 4.2
15615 IFN-inducible protein IFNo-inducible protein 2 3.7
MX1 IFN-inducible protein  Activating transcription factor 6 21
HERCS IFN-inducible protein Hect domain and RLD 5 2.2
TGFB2 Growth factor Transforming growth factor 2 27
0452 IFN-inducible protein  20-59-Oligoadenylate synthetase 2 18
VEGFD Angiogenesis Vascular endothelial growth factor D 2.4

n Interleukin Interleukin 8 3.2
IFIT1 IFN-inducible protein  IFN-induced protein with tetratricopeptide 55.3

repeats 1

Gene expres sion ratios were compared among non-responder and sustained virological responder liver gene.

expression values.
RN, interferon

Gut 2009,58:846-858. doi:10.1136/gut.2008.166348




MicroRNA (miRNA) ve HCV

miRNA transcript i .“ |

N

\ 3

|\ C

\\\F’r&m'\RNA =
N

Translation inhibition

Target transcript

RISC
<
A

UL e
Wature mirnA

Figure 2 Biogenesis of microRNAs (miRNAs). miRNA is transcribed mainly by RNA
polymerase Il. The primary transcript (pri-miRNA that can be quite large) is processed ir
the nucleus by an enzymatic complex that includes the enzymes Drosha and DGCRS,
which leads to the formation of a 70-100 nucleotide hairpin precursor named pre-miRNA.
This second precursor binds exportin-5 in the nucleus and is transported to the
cytoplasm, where it is cleaved by Dicer into mature miRNA. This mature miRNA is
incorporated into a ribonucleoprotein complex called the “RNA-induced silencing
complex” (RISC), and guides the RISC to the 3'-unstranslated region of the target
mRNAs. On the basis of the degree of homology between the miRNA and the mRNA,
RISC can inhibit mRNA function by either promoting its degradation or inhibiting its
translation. It is believed that each miRNA can target up to 200 mRNAs, and multiple
miRNAs can target a given transcript. Therefore, the potential regulatory circuitry
afforded by miRNA is extremely complex.

Nucleus : Cytoplasm

miRNA:
- 20-22 nt

— RNA polimeraz |l ve lll ile
Drosha ve Dicer

— >700 miRNA (insan)
Karacigere 6zgii MiR-122nin
deplesyonu HCV
replikasyonunu inhibe
ediyor.

IFN-B miR-122
ekspresyonunu inhibe
ediyor.

Gene expression and hepatitis C virus infection

m T Asselah, | Biéche, A Sabbagh, P Bedossa, R Moreau, D Valla, M Vidaud and P
Marcellin

Gut 2009;58:846-858; originally published online 11 Dec 2008;
doi10.1136/gut.2008.166348

MicroRNA (miRNA) ve HCV-2

Journal of Hepatokogy %0 (2009) 453460
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Regulation of the hepatitis C virus genome replication by miR-199a™

Yoshiki Murakami'®, Hussein H. Aly', Atsushi Tajima®, Tturo Inoue’,
p - 3
Kunitada Shimotohno™*

Results
HCV-1b

Prior transfection of immortalized hepatocytes which were
patients, with miR-199a" reduced HCV RNA replication ac

i
fected with s
ity., Mutation in the miR-199a" target site in the replicon

1 iwo cells bearing replicons (replicon cell)
leotide (ASO) accelerated viral replication.
erum of HCV genotype Ih and 2a-infected

reduced the effect of the miR-199%°, HCV replicon RNA is accumulated to the RNA-induced silencing complex (RISC)
when miR-1%a° was overexpressed to the replicon cell. This antiviral effect by miR-199a" was independent of the inter-

feron pathway.

Conelusions: The results of this study suggest that miR-199a" directly regulates HCV repl

novel antiviral therapy.

tion and may serve as




Patogenez: 3 temel soru

- Infeksiyon nasil kroniklesiyor?
— Bagigik yanitlardan kagis ve perzistans
» Hepatik patolojiler nasil ortaya ¢ikiyor?
— Hepatit
— Steatoz
— Fibroz / Siroz
— Hepatoselliiler karsinom

» Ekstrahepatik patolojiler nasil ortaya
cikiyor?

Steatoz

Table 1

Summary of studies regarding hepatic steatosis in hepatitis C virus

Author, year Patients (n)  Characteristics associated with steatosis (P)

Hourigan et al [75] 148 BMI (0.0001), age (0.002)

Rubbia-Brandt et al [23] 101 Genotype 3 (0.002)

Adinolfi et al [45] 180 Genotype 3 (<0.01). BMI in genotype 1 (<0.001),
visceral fat distribution (<0.001)

Hickman et al [76] 60 Genotype 3 (0.0001)

Sanyal et al [77] 44 BMI (<0.001). weight (<0.003)

1
1
1
Castera et al [27] 1
5

Younossi et al [49] 20 BMI (0.03), genotype 3 (0.03)

51 BMI >25 kg/m? (0.02), genotype 3 (0.07)
Patton et al [29] 74 Genotype 3 (<0.03)
Liu et al [78] 95 Hyperglycemia (0.01), BMI >27 kg/m* (<0.01)

Abbreviation: BMI, body mass index.

CUNICS IN
UIVER DISEASE

Hepatitis C Infection and Nonalcoholic
Fatty Liver Disease
Onpan Cheung, MD*, Arun J. Sanyal, MBBS, MD"*




“Core” ve steatoz

» HCV “core” proteini “Fatty acid synthase” enzim yapimini arttirir.
» Genotip 3a >1b (FAS transkripsiyonunu arttirma yéniinden)

v
Hepatitis C virus core protein, li

P. Roingeard and €. Hourious isexsix 1,0

d droplets and steatosis

ErpE e ——

HCV ve Hepatoselluler karsinom
(HSK

Table 1
Risk factors associated with development of hepatocellular carcinoma in patients who have hepatitis C virus infection
Study Factor Risk Comment
Corrao and Arico [23] Alcohol OR =92 (95% CI: 2.0-43.2) LDAI=0g
R = 147 (95% CI: 42.1-514.3) LDAI =175 g
Tagger et al [37] Synergy index: 2.4 Alcohol: 41-80 g/d
Synergy index: 4.0 Alcohal: >80 gid

Donato et al [38] Alcohol: 0-80 g/d
Alcohol: >80 g/d

Donato et al [39] Alcohol: 0-60 g/id

=
g
3
7
09 (95% CI: 50.9-233.0) Alcohol: > 60 g/id n
Hassan et al [40] OR =539 (95% CI: 7.0-415.7) Alcohal: >80 mLjd z
Yuan et al 4IF Synergy index: 5.5 (95% CL 3.9-7.0) Alcohol: >4 drinks per day &
Donato et al [21] HBV OR = 135 (95% CI: 79.7-242) - 2
Tagger et al [37] Synergy index: 2.4 - E
Chiaramonte et al [42] HR =23 (95% CT: 5 1.1-4.6) - 5
Yuan et al [41] OR =639 (95% CL 8.6-475.3) = 2
Yuan et al [41] Diabetes Synergy index: 4.8 (95% CI: 2.7-6.9) - z
Komura et al [43] HR =29 (95% CI: 1.5-5.5) Risk for recurrence of HCV- c
or HBV-related HOC l
Ohata et al [44] Liver steatosis RR =281 (95% CL: 1.24-6.37) — 2
Pekow et al [45] Liver steatosis OR =639 (95% CL: 1.04, 39.35) - &
Kumar et al [46] Liver steatosis OR =10 (95% CI: 08-13; P= 9) - 2
Bruno et al [47) HCV genotype 1b OR = 6.14 (95% CI 1.77-21.37) -
Tagger et al [37] OR =342 (95% CI: 18.0-64.7) —
Daonato et al [38] RR 4.3 (95% CI: 13.9-84.2) —_
Silini et al [48] OR = 1.7 (95% CI: 1.06-29) —_—
Lopez-Labrador et al [49] OR = 4286 (95% CI: 1.437-12.82) ﬁ CUNICS IN
Abbreviations: CL confidence interval: HR, hazard ratio; RR., relative risk, LDAL lifetime daily alcohol use. s UVER DISEASE

Cli Liver D 122008 61674
* Includes patients who had HCV, HBV, or bath.

Hepatitis C Virus Infection
and Hepatocellular Carcinoma

Wojciech Blonski, MD, PhD*®,
K. Rajender Reddy, MD**




HSK-genotip 1b iligkisi

Cohort studies

Niederau (1998)
Tanaka K (1998)
Murakai (1999)

Fattovich (2001)
Hayashi (2002)
keda (2002)
Ohata (2003)
Yu (2006)
Bruno (2007)
Summary estimate < 127 057156)
Case-control studies
Hatzakis (1996)
Siini (1996) -
Tanaka (1996) R
Kuwana (1996) _—
Lopez-Labrador (1997) S N E—
Tanaka H (1998) ——
Duta (1999) -t .
Tagger (1999) J
Roff (2001) ——
Lee (2006) —_—
Kumar (2007)
PR
Summary estimate
ALL STUDIES < 118136232
i Relative Risk

J Hepatol. 2009 Jun;50(6):1142-54.

« HCV tip 1b karaciger
kanserinin ilk evreleri
icin bagimsiz bir risk
faktorudur.

Cok basamakli
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“Vogelstein™

?) HSK gelisim
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Fig. 2. Mechanism of HCV-associated hepatocarcinogenesis. Multiple steps are required in the
induction of all cancers; it would be mandatory for hepatocarcinogenesis that genetic mutations

accumulate in hepatocytes. In HCV infection. however. some of thes

the development of HCC in the presence of the core protein. The overall effects achieved by the
expression of the core protein would be the induction of HCC, even in the absence of a complete

e steps might be skipped in —_—
CUNICSIN
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PR
SAUNDERS
Clin Live Dis 12 (008) 661671

set of genetic aberrations, required for carcinogenesis. By considering such a non-Vogelstein

type process for the induction of HCC, a plausible explanation might
events happening in HCV carriers. CRC. colorectal cancer. (From K,

be given for many unusual

sike K. Molecular basis of Hepatitis C Virus Infection

and Hepatocellular Carcinoma

hepatitis C virus-associated hepatocarcinogenesis: lessons from animal model studies. Clin e
5 Wojeicch Blonski. MDD, P,

Gastroenterol Hepatol 2005;3:S134; with permission.)

K. Rajender Reddy. MD"*




HCV ve oksidatif stress

* HCV Core Assoc. with
ia of
*Core and NS interaction with Mitochondria
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HEPATOLOGY, Vol. 47, No. 6, 2008

- Antigen preseatl n

- Co-stimulatory signals - Inflammatory (TNF«)
- Cytokines/chemokines - Immuno-inhibitory (IL-10, TGFB)
= Oxidative stress
- Antigen-specific proliferation el
- Killing of infected cells é@ Inflammation
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W~ 4 - Antibodies Fibrosis

Pathogen clearance Cirrhosis Cancer




‘GASTROENTEROLOGY 2008:434:1655- 1669

Mechanisms of Hepatic Fibrogenesis
Fibrocytes V'
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N Y

Myofibroblasts

e
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Stellate cell Activated J
stellate cell EMT -
Stellate c ss the putative HCV receptors
CD80, LDL receptor, and Clq, raising the possibility of iy Portal fibroblast

direct HCV infection in vivo, which has not yet been
established. Moreover, expression of HCV nonstructural

and core proteins induces stellate cell proliferation, re-
lease of inflammatory signals 22 and CTGE 203 although
interaction of HCV E2 protein stimulates MMP-2 expres-
sion.204 Furchermore, hepatocytes harboring replicating
HCV in culture produce fibrogenic stimuli towards stel-
late cells.2%5 In HCV-infected liver, chemokines promote
lymphocyte recruitment.!** HCV proteins also ma
tly with sinusoidal endothelium.

| &
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genesis.

HCV proteinleri ve ER

< | ns3 |':°N‘55A|"*’ P

+ 2 v
e (6" ad Activation Disruption of
of TLR-4 PKR
"
+ v
> [t ros |

e | R
*Repl\catinn ‘ Viral

Activity

Activated NF-xB Dysfunction /

Apoptosis of

Lymphocytes

v
* J‘ Viral
Persistence
‘TNF-n, IL-8, Suppression
IL-B Gene of Apoptotic
| Translation Genes

!

Inflammation HCC
Insulin Resistance I—‘

HEPATOLOGY, Vol. 47, No. 6, 2008




“Core” proteinin molekuler etkileri

HCV Core
Proteins
Outer Mitochondrial l l
Membrane
Association with ER / Inhibition
Increased Synthesis of PPAR o
of Viral Proteins

.

Unfolded Adiponectin/
Protein Adiponectin
! Response Receptors
Nitric Oxide T ROS l l
Pradudtion GSH Depletion
f i T T Inflammation / Insulin
p— 3 ER Stress Resistance
Displacement
of Cyt C from ETC/
Impairment of ETC at
Complex |
Fig. 1. Sequential Molecular Effects of HCV-Core Proteins. Step 1: Core association with outer membrane results in an influx of calcium into

the mitochondria which stimulates electron transport chain (ETC), reactive oxygen species (ROS) generation and induces mitochondrial permeability
transition.* The increased ROS and glutathione (GSH) oxidation impairs the ETC at complex | and results in the displacement of cytochrome C.14

This further amplifies oxidative stress and results in ATP depletion. Step 2: Core association with the endoplasmic reticulum (ER) generates an
ATP Deplation unfolded protein response. 7 The resulting ER stress results in the activation of inflammatory signaling pathways.:= Step 3: Core inhibits peroxisome
prolferator-activated receptor alpha (PPARc) and hinders their anti-nflammatory response.2¢ This also inhibits the adipokine, adiponectin, and its

receptors (Adipo R1/R2), contributing to insulin resistance.2*

HEPATOLOGY, Vol 47, No. 6, 2008
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Extrahepatic Manifestations
of Hepatitis C Virus Infection
Anna Linda Zignego, MD, PhD**,
Antonio Craxi, MD"

Box 1. CI i i olzxtLahepatic i i of hepatitis.
_C.yirus infectioh ~ ~ e R ) ) ) )
= | Association defined on the basis of high prevalence RS Miks krIyOg lebulinemi
t and pathogenesis . . :
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_ f Broknantodgkin's lymphoma _ _ _ _ = = <:
7| Association defined on the basis of higher prevalences
7 than in controls A
' Monoclonal gammopathies \
Porphyria cutanea tarda r
Lichen planus )
Diabetes mellitus ,
-
~ i .
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Sicca syndrome
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Noncryoglobulinemic nephropathies
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Anecdotal observations
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Peripheralicentral neuropathies
Chronic polyarthritis
Rheumatoid arthritis
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Fibromyalgia

Chronic urticaria

Chronic pruritus
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Cardiomyoathies
Mooren corneal ulcer
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E2/CD81 baglanmasi
B-hiicre infeksiyonu

l

Uzamig B-hiicre

i |
+

HCV'nin tetikledigi
mutagenez

l

t(14:18) digerleri?

Bcl-2 ekspresyonunda artis
B-hiicrelerinde apoptozun
inhibisyonu

|

Genetik ve/veya gevresel faktorler + B-hiicre émriinde artis

l

MC

aktivasyonu

HCV eradikasyonundan sonra geriye donme olasiligi

Ek genetik anomaliler

CUNICSIN
LIVER DISEASE

Extrahepatic Manifestations Non-Hodgkin Lenfoma (NHL)

of Hepatitis C Virus Infection
Anna Linda Zignego, MD, PhD*,
Antonio Craxi, MD"
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Special article
Hepatitis C infection and risk of diabetes: A systematic review
and meta-analysis

Donna L. White', Vlad Ratziu®, Hashem B. El-Sera

B. Multivarlate estimates
Study (year)

Mehta SH (2000) 7

Howard AA (2003)™
Butt A (2007)"* >

Huang J-F {2007)"**

Li-Ng M (2007)"*"*

Marzouk D (2007)

CostaL (2008)**""*
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‘Adjusted by age, family hx of DM, LDL, and blood pressurs; ******Adjusted by BMI, education, race, income
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Fig. 1. Forest plots for meta-analyses comparing risk of Type Il diabetes in HCV infected cases (o thatin non-inf
s (n= 14). Dimension of shaded odds ratio for individual studies is proportional o their total weight in ca
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HCV-T2D iligkisi

* Virusun insulin sentezine etkisi

— “Core” proteininin insulin sinyalizasyonu ile etkilegimi
* |IRS-1 fosforilasyonunda ve Akt sinyalinde azalma
* IRS-1 ve IRS-2 degradasyonu

— Adacik hcrelerinin infeksiyonuna bagli

« Sitokin (IFN-y ve TNF-a) yanitina bagli
 Siroza baglh glisemik kontrolin bozulmasi

£l
ELSEVIER
Special article

Hepatitis C infection and risk of diabetes: A systematic review
and meta-analysis™

Donna L. White", Vlad Ratziu®, Hashem B. El-Serag'**

Th1 lenfositler ve sitokin yanit

CXCL10 in HCV-related type 2 diabetes

» Adacik hucreleri ya

HCYV infection . . . .
' da tirositlerin HCV ile
ot infeksiyonu
., « CXCL10 saliniminda
Y IFNy and TNFo artma

* Th1 lenfosit gogu ve
sitokin yaniti

Autoimmunity Reviews § (2008) 18-23
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CXCL10 in HCV-related thyroid disorders [mmuvn.opathogcfnesis of HCV—re.lated. endocrine manifestations in chronic
hepatitis and mixed cryoglobulinemia
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Retroviruslar

+ Zarfli, ikozahedral, diploid tiRNA k ® i@@@ o
« Oncoviruslar @ A '@é
— Hayvan timér viruslari | AR R e
« ALV, MMTV, MLV (morfotip B,C,D)
— Insan timor viruslari
* HTLV-1 & 2 (morfotip C)
* Lentiviruslar
— HIV (morfotip C)

Retroviridae : Yeni siniflandirma (2000)

Yeni isim Ornek Morfoloji

Alpharetrovirus Avian leukosis virus (ALV) TipC
Rous sarcoma virus (RSV)

Betaretrovirus Mouse mammary tumor virus (MMTV) | Tip B
Mason-Pfizer monkey virus (MPMV) TipD

Gammaretrovirus Murine leukemia virus (MuLV) TipC
Feline leukemia virus (FeLV)

Deltaretrovirus HTLV-1, -2 Tip C
STLV-1,-2,-3

Epsilonretrovirus Walleye dermal sarcoma virus -

Lentivirus HIV-1, -2 Tip C (Konik
SIv kor)
Visna/Maedi

Spumavirus Human foamy virus (HFV) Tip A (immatr)




Yapi ve Genom
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Ters transkripsiyon sirasinda LTR
bolgeleri olugur

Revers transkriptaz (RT), RNA genomunun 5’ ucunda tek kopya
olarak bulunan U5 bdlgesini duplike ederek DNA’nin 3’ ucuna,
RNA’nin 3’ ucunda tek kopya olarak bulunan U3’U duplike ederek
DNA’nin 5’ ucuna ekler.

R US Structural Genes R U3

H
|

RMA form

Reverse transcriptase
(virus enzyme)

ii

Ui R 5

DMA form «m

(i
A
o

|

Proviral DNA transkripsiyonunda konak RNA
polimerazinin kullanim sorunu

Normal hicrelerde RNA pol Il enzimi DNA’dan mRNA
sentezi yaparken genin tumunu kopyalamamaktadir.

Dolayisiyla bu enzim, viral DNA’nin transkripsiyonu
sirasinda baglama ve bitig bolgelerinin disinda kalan
bolgeleri (sirasiyla U5 ve U3) kopyalamayacaktir.

Virusun ters transkripsiyon sirasinda LTR bolgeleri
olusturmasi ve LTR bolgeleriyle kromozoma
integrasyonu bu sorunu ¢ozmek igindir.

Bu mekanizma ile kromozoma integrasyon sonrasi, viral
DNA transkripsiyonu sirasinda virusun dizi kaybi
onlenmisg olur.

Tek ve uzun bir par¢a halinde sentezlenen viral
MRNA’nin da kesilerek islenmesi gereklidir.




Retroviruslar ve kanser: Tarihge

1911— Peyton Rous — Tavuk tUumor virusunun
tanimlanmasi (Nobel 6dull, 1966)

1963 —» Howard Temin — Retroviruslarda ters
transkripsiyon hipotezi ve provirus konsepti

1969 — Huebner & Todaro — Viral onkogen hipotezi
1970 —» Temin & Baltimore — Revers transkriptaz
enziminin tanimlanmasi (Nobel 6dilu; 1975)

1979 — Poiesz & Robert Gallo — ilk insan
retrovirusunun (HTLV-1) tanimlanmasi

1981 — Kalynaraman — HTLV-2'nin tanimlanmasi

1983 — Gallo & Montagnier —» HIV’in tanimlanmasi
(Nobel 6dulu; 2008)

Dr.Rous, doku aktarimi ile tavuk timorlerinin saglikli hayvanlara

bulastirlabildigini gdstermis ve etkeni izole ederek kanser olusturan ilk

retrovirusu tanimlamigtir. (Rous Sarcoma virus; RSV)

RSV’un, klasik retrovirus genomuna ek olarak, onkojenik potansiyele

sahip ekstra bir gen daha icerdigi saptanmistir. (onkogen)

Daha sonra birgok retrovirusun gesitli onkogenlere sahip oldugu
g0sterilmis ve bu onkogenlerin normal hiicrelerde homolog
kopyalarinin oldugu bulunmustur.

Peyton Rous
1879-1970

Peyton Rous isolated the first tumor-causing animal virus
in 1911 at the Rockefeller Institute.

For his discovery of the Rous sarcoma virus

hc won the Nobcl Prizc in 1966.




ONKOGENLER

« Normal bir hicreyi kanser hicresine donustirme
potansiyeli olan proteinleri kodlayan genlerdir.

» Bir onkogen hticreye bir virus tarafindan tasinabilir.
(viral onkogen: v-onc)

* Onkogenler normal hiicrelerde de bulunur ve
kontrollu olarak dusuk duzeyde ekprese edilirler.
(hdcresel -proto- onkogen = c-onc)

« c-onc. mutasyonlari ya da regulasyon bozukluklari
hdcrenin transformasyonuna yol agar.

Hucresel —proto-onkogenler (c-onc)

» Hiucre ¢ogalma ve farkhlasmasinin kontrollinde rol alan
proteinleri kodlarlar

Growth
Growth @fﬂs factor
factors receptors
O =
/ sn:s\:-zs
. FES
tSrIagnnsadI Lo g mocoron i Transcription

\ @ e factors




FUNCTION OF PROTO-ONCOGENE-
ENCODED PROTEINS

EXAMPLE

Control of DNA transcription (found in
nucleus)

myc

Signaling of hormone/growth factor binding
such as a tyrosine kinase

src is a membrane-bound tyr kinase.

GTP-binding proteins involved in signal
transduction from a surface receptor to the
nucleus

ras

Growth factors

sis is an altered form of platelet-
derived growth factor B chain

Growth factor receptors

erb-B is a homolog of the epidermal
growth factor receptor (it is also a
tyrosine kinase). fms is a homolog of
the macrophage colony-stimulating
factor (M-CSF) receptor

Retroviral onkogenler (v-onc)

» Hucre kaynaklidirlar — Hucre kromozomundan
cikarken rekombinasyon yoluyla alinirlar

* Normal huc.de homolog karsiliklari vardir.
« Viral replikasyon igin gerekli degildirler

* LTR igerirler (c-onc, LTR igcermez)

« Intronlar yoktur (“spliced-cellular” mRNA

kaynakli)

» C-onc’lerden degisik duzeylerde (nokta
mutasyonlarindan gen delesyonuna kadar)
farklilik gosterirler. Bu durum transformasyon

kapasitelerini etkiler.




Retroviruslar 3 temel mekanizma ile timor

olusumuna neden olurlar

1) Akut transformasyon (Transducing retroviruses)

2) Kronik transformasyon (Cis-acting retroviruses)
3) Transaktivasyon (Trans-activating retroviruses)

Virusun Tumor Tumor Onkojenik Viral genom;
kategorisi latentlik olusum mekanizma replikasyon
siiresi riski durumu
Akut Kisa Yiiksek Viral genomda Eksik;
transformasyon (glinler) (>%90) v-onc varhgi Replikasyon-
yapanlar defektif
Kronik Orta Orta-yuiksek Provirus Tam;
transformasyon (haftalar, insersiyonu ile Replikasyon-
yapanlar aylar) c-onc aktivasyonu kompetan
Transaktivasyon Uzun Diisuk Virusun kodladigi Tam;
yapanlar (aylar, (<%5) transkripsiyonel Replikasyon-
yillar) regiilator protein kompetan

Akut transformasyon yapan
retroviruslar

» V-onc tasirlar
+ Kromozoma rastgele pozisyonlarda integre

olurlar.

» V-onc'ler, hucre proliferasyon faktorlerine
homolog urunler kodlayarak hucre dongusu

kontrolunun bozulmasina yol agar.

* Bugulne dek insanlar i¢in akut transformasyon

yapan retrovirus tanimlanmamistir.




» Akut transformasyon yapan retroviruslarin
genomlari eksiktir. Zira v-onc transduksiyonu,
bazi viral genlerin delesyonuna neden olur.

» Bu viruslar defektiftirler ve replikasyon igin
yardimci bir retrovirusun yardimina gereksinim
duyarlar.

 Biristisna: Rous sarcoma virus— RSV normal
genomun yani sira ekstra bir gen tasir
(src=sarcoma)

— c-src ve v-src arasindaki en onemli fark — kinaz
aktivitesi (~20X)

“typical retrovirus”

R Us GAG POL ENV U3 R

Rous Sarcoma Virus

R Us GAG POL ENV SRC U3 R

Avian Myeloblastosis
Virus

R us GAG POL MYB U3 R

Feline Sarcoma Virus (FSV)

R US dcas FMS aenv U3 R

Avian Myelocytoma Virus (MC29)

R US asas MYC seww U3 R




Akut Transformasyon Yapan Bazi
Retrovirus Onkogenleri

REPRESENTATIVE VIRAL ONCOGENES

Oncogene  Origin Species Cellular function

v-abl Abelson murine leukemia virus Mouse Tyrosine kinase

v-erbB Avian erythroblastosis virus Chicken EGF receptor

v-fos FBJ osteosarcoma virus Mouse Transcription factor

v-myc Avian myelocytomatosis virus Chicken Transcription factor

v-Ha-ras Harvey murine sarcoma virus Mouse GTP-binding protein

Vv-sis Simian sarcoma virus Monkey Platelet-derived growth factor
V-src Rous sarcoma virus Chicken Tyrosine kinase signal protein

Copyright © 2006 Pearson Prentice Hall, Inc.

Kronik transformasyon yapan
retroviruslar

* Onkogen tagimazlar.
» Genomlari tamdir, defektif degildirler.

* Kromozomda belirli bir c-onc yanina integre
olurlar.

* Proto-onkogenlerin aktivasyonuna ya da tumor
supresor genlerin inaktivasyonuna yol acarlar.

— Orn. ALV (Avian leukosis virus) integrasyonu myc
genini; MMTYV ise (mouse mammary tumour virus) int
genini aktive eder.

* Onkogenez yavastir.




Insersiyonel aktivasyon

C-myc yanina integrasyon — C-myc, viral promotorun kontrolu altinda
yuksek diuzeyde eksprese edilir

— Provirus, c-onc promotorunun énline (upstream) integre olarak proto-
onkogenin transkripsiyonunu artirabilir (read-through transcription)
— Provirus, c-onc promotorunun arkasina (downstream) veya onune ters

pozisyonda integre olabilir. Virus promotorundaki “enhancer” diziler
proto-onkogenin transkripsiyonunu artirir.

@ HostDNA U3 R U5 Gag Pol Env U3 R US HostDNA
MYC 4
HostONA U3 R US Gag Pol Env US R US  HostDNA ﬁ ﬁ MYC
:
i} | Enhancer Enhancer
Promoter Promotor Viral Viral
Initiation of c-myc transcription from a viral promotor inserted
UPSTREAM Enhancers may be upstream OR downstream
c-myc mRNA often contains a piece of viral RNA suggesting second The viral enhancer may stimulate transcription of the oncogene from
LTR is lost the promotor of the oncogene
ONCOGENESIS BY PROMOTOR INSERTION ONCOGENESIS BY ENHANCER INSERTION

Insertional Activation

Read-through transcription:

—

— [ [

Provirus c-onc

Upstream transcriptional enhancer:

VARV

Provirus c-onc

Downstream transcriptional enhancer:

c-onc Provirus




Transaktivasyon yapan retroviruslar

* Onkogen tagimazlar.

» Transformasyon, viral genom tarafindan kodlanan
transaktivator bir proteinin (tax) etkisiyle olur.

 HTLV (Human T cell Leukemia Virus) tip 1 ve 2 —»
— CD4+ T lenfositlerine tropizm gosterirler, ancak diger hicreleri de

enfekte edebilirler.

HTLV-l & HTLV-ll ile iligkili klinik
sendromlar

HTLV-1

HTLV-2

Adult T-cell leukemia/
lymphoma

Atypical hairy cell leukemia?

Large granular lymphocytic leukemia?

HTLV associated myelopathy

Myelopathy, cerebellar ataxia

Mycosis fungoides?

Mycosis fungoides?

Increased susceptibility to
infections

Increased susceptibility to infections

Polymyositis

Myositis

Uveitis

Arthropathy

Sjogren's syndrome

Pulmonary syndrome, alveolitis

Infectious dermatitis




e HTLV-1 - Erigkin T
hucre I6semisi
(Adult T cell
leukemia; ATL)

« HTLV-2 — Sach hicre
|6semisi (Hairy cell

leukemia; HCL) . .
| HCL’de “sagli hucrelbs o

Wadsworth Center

ey

ADULT T-CELL LEUKEMIA/LYMPHOMA ASSOCIATED WITH
HTLV-1 INFECTION IN A BRAZILIAN ADOLESCENT

Fig. 1+ Erythematous infilirating lesions on the face. Fig. 2 - Papubstuberous cutancous besions in the upper limbs and torso,

Rev Inst Med Trop S.Paulo 2001; 43 (5)




HTLV-1 Epidemiyolojisi

« G.Japonya, G.Amerika, Karaipler ve Afrika’nin bazi bélgelerinde

endemiktir.

* Bulagsma— Cinsel temas, IV ila¢ kullanimi, kan transfiizyonu, anne

sitd

« Olgularin gogu asemptomatiktir.
« Taslyicilarinin ~%2-5’inde enf.dan 20-40 yil sonra I6semi gelisir

HTLV1 prevalence
SR Mt e -
i =Xl - - & By

L F 7 hfw "?ﬂ_)" J1 M N ;y-
3 o '{
‘k_\.’ 5N

- Prevalence 4 ‘.-"}
>2%
Source: Prowets, FA (2005)

« ATL insidansinin duguk olmasi ve klinik latentlik
déneminin uzun stirmesi, T hlcre transformasyonunun
cok sayida hucresel degisiklik ve mutasyonlarin
birikimine bagli oldugunu dusundurmektedir.

Tax-dependent ——
proliforation " Tawindependen!
o profferation

Inhitvtion by cylotoxic T colls

CD4-positiva
T cells

Paolyclonal expansion

MonoCional sxpansion

Qligocional expansion

Accumutation of deregulation

HTLV-1-associated
diseases




HTLV1 hucre reseptorleri

1) GLUT1 — Hucrelerde ¢ok
yaygin olarak bulunan
glukoz tasiyicisi

2) Neuropilin (NRP)-1 —
Semaforin (akson motilite
regulatért) ve VEGF
(anjiogenez faktorh)

reseptoru
Manel et al. Cell 2003; 115:449
Ghez,Lepelletier,Lambert, et al. J Virol 2006; 80: 6644
HTLV-1 genomu
Transcriptional silencing by DNA methylation of 5" LTR Genetic changes in the tax gene
5" LTR gag pol env pX I LTR
Deletion of 5" LTR
mRNAs
gag. pol
m"'_"m__ o ’- _:» _.-’I__.
rott — T= g E—.
P2 — - I—
pl' — :_—;.
pi3t — e ————
pi0* — n ==
P e .C—HSE
Mature Reviews | Cancer
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E) Rex sentezi ve rex’in env

F) p30" proteininin Tax/Rex

HTLV-I replikasyonu

Morfoloji

Genom

Transkripsiyon kompleksi
Tax sentezi ve tax’in
transkripsiyon faktorlerini
aktive etmesi

mRNA ve genomik
RNA’lari sitoplazmaya
tasimasi

mRNA’sInI gekirdekte
tutmasi (negatif
regullator)

%a_ LI
=R

genomie viral RNA

Nicot C, et al. Nat Med 2004; 10: 197.

Tax ve Onkogenez

Tax, 40 kDa buyukliginde bir
fosfoproteindir.

Viral replikasyon igin gereklidir.
HTLV genomunun
transkripsiyonel aktivatoraddr.
Viral genlerin transkripsiyonunu
artirdig: gibi hicresel
transkripsiyon faktorleri ve
sinyal molekdlleri ile iliskiye
girerek hlcresel genlerin de
transkripsiyonunu artirir.

Life, Death, and Tax: Role
of HTLV-I Oncoprotein in
Genetic Instability and

Cellular Transformation*

Published, JBC Papers in Press, April 16, 2004,
DOI 10.1074/be. R400009200

Kuan-Teh Jeangi§, Chou-zen GiamT,

Franca Majonel, and Mordechai Aboud**

From the iLaboratory of Molecular Microbiology,
NIAID, National Institutes of Health, Bethesda,
Maryland 20892, YDepartment of Microbiology,
Uniformed Services University of the Health Sciences,
Bethesda, Maryland 20814, |Department of Biology,
University of Padua, Padua, Italy, and
**Department of Microbiology, Ben-Gurion
University, Be'er Sheva 84105, Israel

J Biol Chem 2004; 279:31991




Tax
tarafindan
modile
edilen
hucresel
olaylar

Activated by Tax

Cell-cycle phase activators (CDK2 and
CDEK4; cyclin DZ; cyclin D3; WAF1; EZF1)

Growth receptors and proliferative
factors (IL2 and IL15: IL2Rocand IL15Ro:
telomerase; PCNA)

Transcription factors (CREB; AP1; SRF)
Survival factors (Akt; NFkB)

Centrosome amplification (RANBP1;
TAX1BP2)

Inactivated by Tax

Cell-cycle phase inhibitors (p15, p16 and
p18; RB; DLG1)

DNA repair factors (DNA polymerase f3;
MMR)

DNA damage response (p53; CHK1;
CHKZ; telomerase; KUB0)

Chromosome instability checkpoint
(MAD1; CHK1)

Consequences

Accelerated G1-5 progression and DNA
hyper-replication

Increased cellular proliferation and
decreased NER DNA repair

Increased cellular proliferation

Suppression of apoptosis and/or
senescence; aneuploidy

Aneuploidy

Increased cell-cycle phase transition

Increased ambient DNA breaks and
microsatellite instability

Suppression of apoptosis and/or
senescence; abrogation of tumorigenesis
barrier

Aneuploidy

AP1, activator protein 1; CDK, cyclin-dependent kinase; CHK 1, checkpoint kinase 1; CHK2,
checkpoint kinase 2; CREB, cyclic AMP responsive element binding protein; DLG1, discs large
homologue 1; IL interlewkin; IL15Re, interleukin 15 receptor o IL2Re, interleukin 2 receptor
o: MAD1, mitotic arrest deficiency protein 1; MMR, mismatch repair; NER, nuclear excision
repair; NFxB. nuclear factor kB; PCNA, proliferating cell nuclear antigen; RANBP1, Ran-
binding protein 1; RB, retinoblastoma; SRF, serum response factor (also known as MCM1);

TAX1BP2, Tax-binding protein 2

Tax

A4

Trans-activation of
transcriptional
factors

+ NFxB
« CREB
+ SRF

Trans-repression of cellular| | Functional inactivation

+ plé
genes P
- pl8 - ps3
s - MADI
- DNA pol p « TGF-f signal

v

v

- Transcriptional activation
of cytokines and their

receptor genes
- Inhibition of apoptosis

= Abnormal cell cycle
+ Suppressed DNA
repair

= Abnormal cell cycle
+ Genetic instability
« Inhibition of apoptosis

e |

Persistent clonal proliferation of infected cells — Increased HTLV-I infected cells
Promotion of oncogenesis

Matsuoka M. Oncogene 2003; 22: 5131




Tax, secici olmayan (genis etkili) bir
transaktivatordur

NF-xB/IxB komplekslerini pargalayarak NF-xB
aktivasyonu yapar. (NFxB: NiUklear Faktor kB, 1kB:
NF«B inhibitdri)
Tax, birgok hiucresel regulator faktérin transkripsiyonunu
artirir:

— IL-2 receptor a

— Interldkinler (IL-1, IL-2, IL-3, IL-6, GM-CSF)

— Platelet-derived growth factor

— Tumor growth factor 1

— MHC class |

— c-myc

— c-fos

— Parathyroid hormone-related protein

NF«kB aktivasyonu

e Cytoplasm e o
(RXEIKK o) d (KKK
et e 4
\ (357] ( _IKK
—— e
@. + | (RELB)Y NP8
. ps0 Feaml (0100
RELAS—~ f_n_ ) o
e x = #
s R )
(RELAXpS0) (RELB {p52) / .
p~ B
£ Nucleus A e e
| Inflammaticn Cell survival | Cell cycla Protein synthesis
" 4 Cell growth
Mature Reviews | Cancer

Tax, NFkB'yi 2 yoldan aktive eder: 1) IKK kompleksi Gzerinden RELA-p50 NF«B
kompleksinin ¢ekirdege gogu (standart yol), 2) IKK—p100 kompleksi Gzerinden RELB—
p52 NF«B kompleksinin ¢ekirdege translokasyonu. (RELA, RELB, p100, p52, p50:
NF«B protein ailesinin Uyeleri; IKK: Inhibitor of NF-kB kinase)

Tax ayrica, fosfatidil-inositol 3-kinaz (PI3K)'1 dogrudan etkileyerek Akt sinyal yolagini
da aktive eder.




Tax, T lenfosit proliferasyonunu
artinir

* IL-2 reseptor geni transkripsiyonunun aktivasyonu
* IL-2 geninin transaktivasyonu

Infected cell

HTLV provirus IL-2
with tax gene  receptor gene

Tax
o i
Mucleus m (protein)

IL-2 - JIL-2 receptors
receplor * *, proteins 3«
/ e
o
U -2 driven 'g

cell
profifaration

Tax, hucresel DNA harabiyetine yol acar

/ DINA damage \
2 P, 3

@ — & ROS
\ Telomerase }_
MMR l l
MNER

DNA replication
errors/breaks

-_'IPCNA..\_Z —

(kuso)

l l € crxvcie D)—@

£ Polfp A\
4 [BER}] ) —| DNA repair |— | Apoptosis
y \

Mature Reviews | Cancer

Tax, p53 kontrolinin kaybina ve hiicresel DNA onarimi yapan proteinlerin (NER,
BER, MMR) fonksiyonlarinin bozulmasina yol acar.

Tax, telomeraz, CHK1/CHK2 ve KUS8O aktivitelerini azaltarak DNA harabiyetine
neden olur.

(NER: Nucleotide excision repair; BER: Base excision repair; MMR: Mismatch repair; CHK:
Checkpoint kinase; KU80: Double strand break (DSB)-end protecting protein; ROS: reactive
oxygen species; PCNA: Proliferating cell nuclear antigen; Pol: DNA polymerase)




Tax, mitoz
hatalari olusturur

Tax, TAX1BP2 ve RANBP1
proteinlerini etkileyerek
sentrozomlarin amplifikasyonuna
ve multipolar mitoza neden olur.
Sonugta kromozom kaybi veya
artisi sonucu andploid hiicreler
olusur.

Tax, MAD1 proteinine baglanarak
ig iplikgiklerinin olusumunu bozar.
Bunun sonunda, hatali ayrilan
kromozomlarin olusturdugu kaguk
kesecik (mikronukleus) meydana
gelir.

(SAC: spindle assembly checkpoint;

TAX1BP2: centrosome-associated protein;
MAD: mitotic arrest-defective protein)
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Nature Reviews | Cancer

Tax, hucre dongusunu bozar

p53 inaktivasyonu —
G1/S kontrol
noktasinda
sinirlamanin kalkmasi

Siklin D, cdk-2,-4 ve -6
aktivasyonu — Rb
fosforilasyonu— G1/S
gecisinin induksiyonu
MAD1’e baglanma —
hicre dongusunde
G2/M safhasinin
bozulmasi

G1/5 checkpoint
Cell monitors size and
DNA integrity

B Gl
Decision to reenter ‘
cell cycle

( G0
/ [
Decision to exit 51
cell cycle
M G2

M checkpoint
Cell monitors

sescence

Q

spindle formation
and attachment to

kinetochores
Copyright © 2006 Pearson Prentice Hall Inc

G2/M checkpoint
Cell monitors DNA
synthesis and damage




HBZ proteini

« HTLV-1 bZIP (basic leucine zipper factor)

» Provirusun komplementer zinciri tarafindan kodlanir
(antisense-encoded gene).

« Tax le iligkili viral transkripsiyonu azaltir.

» Losemili hucrelerde eksprese edilen tek regulator
proteindir. Bu nedenle onkogenezin ge¢ safhalarinda rol
oynadigi1 dusunulmektedir.

* Yapilan ¢alismalar HBZ proteininin, CD4+ T htcrelerinin
proliferasyonundan ve in-vivo viral persistanstan sorumlu
oldugunu gostermistir.

Gaudray G, et al. J Virol. 2002;76:12813

Satou Y, et al. Proc Natl Acad Sci USA. 2006; 17;103:720
Mesnard JM, et al. Blood 2006; 108: 3979

Usui T, et al. Retrovirology 2008; 5: 34

Suppress trancription of
viral genes from plus strand
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(cres2) “crep2)
Tax-mediated
transactivation
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HTLV- 1 g LR
_ — s [ _
Lo R =l L
S.LTR HBZ) )
( Minus strand
transcription
Binding 1o JUN O HBZ RNA
Bindng to JUN, HBZ — ™ Y
JUNB and JUND - VA \J; VAW
1 E2F1 pathway

Modulate activity
of AP1 transcription Growth-promoting activity
Influence host gene expression Promote proliferation of the infected cell

+  HBZ RNA’sinin E2F1 transkripsiyon faktori tzerine etkisi ile enfekte hicrelerin
proliferasyonu artar.

* HBZ proteini AP1 transkripsiyonunu artirarak konak genlerinin ekspresyonunu etkiler.

* HBZ proteininin, Tax'in pozitif transkripsiyonel etkisi izerinde antagonistik etki gosterdigi
distnlimektedir.

(CREB: cyclic AMP responsive element binding protein; AP: activating protein; HBZ: basic leucine
zipper factor; E2F1: transcription factor)




p30' proteini

HTLV-1’in aksesuar proteini

C-MYC proteini ile etkileserek c-MYC proliferatif yanit genlerini
transaktive eder ve transformasyonu indikler

Apoptozisi inhibe ederek enfekte hicrelerin cojalmasini saglar

Acetyitransferases
(TIPG0, pIOOCEP,
PCAFIGCNS)
l Apoptosis
Differential expression of
C o mmmp o sl cMYC-responsive genes ,
{e.g.. cychn D2, mtat) ! ) T
+Genotoxic Stress
Acetyltransferases
(TIPSO, pOOVCEP,
. PCAFIGCNS)
Acetylation of c-MYC —
of m 1
(Tumorgeness. Metastass 7

Awasthi et al. Mol Cell Biol 2005; 25:6178
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SUNUM PLANI

+ Viral Enfeksiyon Tirleri

+ Viral Persistans Stratejileri

= Viral Persistansin Onemi

+ Latentlik Stratejileri

+ Latent Enfeksiyona Neden Olan Viruslar
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Viral Enfeksiyon Tiirleri

+ Akut Enfeksiyon

+ Persistan Enfeksiyon
- Kronik Enfeksiyon

- Latent Enfeksiyon

+ Persistan enfeksiyon = Etken virusun
bagisiklik sistemi tarafindan
temizlenememesi
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Viral Enfeksiyon Tirleri
+ Kronik Enfeksiyon

- Uzun siire enfeksiyoz virus atilimi ile
karakterlidir. Virus disiik sayida replikasyona
ve gen ekspresyonuna devam eder.

- Hastalik, virusun konak hiicrelerinde
olusturdugu dogrudan hasar ya da virusla
enfekte hicreler nedeniyle bagisiklik sisteminin
olusturdugu hasar sonucu ortaya gikar.

- Ornekler: Rubella ve CMV konjenital
enfeksiyonlari, HBV ve HCV kronik
enfeksiyonlari
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Viral Enfeksiyon Tirleri

+ Latent Enfeksiyon

- Viral gen ekspresyonu olmaksizin viral genomun
konak hiicre icinde kalici olmasi ile
karakterlidir.

- Reaktivasyonla ortaya gikan hastalik, virus
replikasyonu ve gen ekspresyonu sonucunda
ortaya ¢ikan hiicre hasari ya da hiicre

kontroliinin kaybolmasi sonucu kanserlesmeye
baglidir.

- Ornekler: Herpes virus ve Retrovirus
enfeksiyonlari.
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Viral Enfeksiyon Tirleri

+ Bazi viruslar igin kronik ve latent
enfeksiyon ayrimini yapmak mimkdin
degildir.

+ Ornek: HIV

+ Persistan enfeksiyon olusturacak virusun
bagisiklik sistemini alt etmesi ve kendi
virulansini zayiflatacak mekanizmalari
bulunmasi gereklidir.
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Viral Enfeksiyon Tirleri

+ Akut Enfeksiyon

Akut Enfeksiyon

Enfeksiyoz virus

Semptomlar

Siire (Giinler)
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Viral Enfeksiyon Tirleri

+ Kronik Enfeksiyon

Kronik Enfeksiyon

Semptomlar Virus atilimi
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Viral Enfeksiyon Tirleri

+ Latent Enfeksiyon

Latent Enfeksiyon

Birincil Hastalik ikincil Hastalik
Aktivasyon

Mon-enfeksiytz »1—
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Viral Persistans Stratejileri

+» Immiin sistemin kontroliinden uzak kalma
* Néral ganglionlar, MSS gibi
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Viral Persistans Stratejileri
+ Antijen farkhlagmasi

YA OLDUGUN GiBi GORUN
YADA GOZUME GORUNME
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Viral Persistans Stratejileri

+ Kisith gen ekspresyonu
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Viral Persistans Stratejileri

+ Immiin sistemin baskilanmasi
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Viral Persistans Stratejileri

= Immiin tolerans (kisisel genetik benzerlikler,
prenetal enfeksiyon, molekiiler taklit)
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Viral Persistans Stratejileri

= Immiin sistem hiicrelerinin dogrudan

enfekte edilmesi
[ S

DOC. DR. AHMET PINAR




VIROLOJI EGITIM GUNLERI-SAFRANBOLU, 2009

Viral Persistansin Onemi

+ Persistan enfeksiyonlar, bir akut
enfeksiyon sonrasinda ortaya ¢ikan ikincil
enfeksiyonlardir.

+ Persistan enfeksiyonlar genellikle anemli bir
akut viral hastalik nedeni degillerdir.

PERSISTAN ENFEKSIYONLAR
NEDEN ONEMLIDIR?

DOC. DR. AHMET PINAR

VIROLOJI EGITIM GUNLERI-SAFRANBOLU, 2009

Viral Persistansin Onemi

+ Enfeksiyon ajani virusun toplumda
kaliciligina neden olur.

+ Bagigiklik sisteminin baskilandig:
durumlarda aktive olur.

» Imminpatolojik hastaliklara neden olabilir.
+ Kanserlesmeye neden olabilir.

+ Bazilari bagigiklik sisteminin baskilanmasina
neden olarak normalde zararsiz baska
ajanlarin hastalik olusturmasina yol acabilir.
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Latentlik Stratejileri

+ Latent Kalabilen Viruslar Iki Farkl
Latentlik Durumundan Birisini Kullamr:

- Epizomal Latentlik > | m\

- Proviral La‘ren‘rhk
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Latentlik Stratejileri

+ Epizomal Latentlik

- Viral genler sitoplazmada ya da gekirdekte
serbest sekilde bulunurlar (epizomlar halinde)

A . "
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Latentlik Stratejileri

+ Epizomal Latentlik

- Virus icin Dezavantaji: Viral genlerin konak
hiicrenin yabanci niikleik asit yikim
mekanizmalarina daha duyarli hale gelmesi.

- Virus icin Avantaji: Epizomlarin interferon
uyarimini kisitlamasi.
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Latentlik Stratejileri

+ Epizomal Latentlik

- Ornekler:

* Herpes simpleks, varicella zoster virusu: Viral genler
noron hiicrelerinde epizomal kalir.

- EBV: Viral genler immiin sistem hiicrelerinde
epizomal kalir.

DOC. DR. AHMET PINAR




VIROLOJI EGITIM GUNLERI-SAFRANBOLU, 2009

Latentlik Stratejileri

« Proviral Latentlik

- Viral genomun konak genomuna integrasyonu
ile geligir.

a
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Latentlik Stratejileri

« Proviral Latentlik

- Dezavantaji: Viral genomun gekirdege sokulma
zorunlulugu ve latentligin devam ettirilmesinin
zorlugu.

- Avantaji: Konak hiicre baliinmesiyle viral
genomun da replike olmasi ve konak hiicre
oldiiriilmeden viral genomdan kurtulmanin
mimkin olmamasi.
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Latentlik Stratejileri

« Proviral Latentlik

- Ornekler:
* Retroviruslar: HIV, genomunu “long terminal

repeats” (LTR) bolgeleri arasina integraz enzimi ile

sokarak orada kalir.
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Latentlik Stratejileri

+ Latent Kalan Viruslarin Ortak Ozellikleri

- Virus replikasyonu olmadigindan ya da konak
hiicre béliinmesi ile birlikte oldugundan hiicre
donglisii latent enfeksiyondan etkilenmez.

- Latent enfeksiyon bulunan hiicrenin immun
sistem tarafindan farkedilmesi azaltilmis ya da
ortadan kaldirilmistir.
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Latentlik Stratejileri

+ Latent Kalan Viruslarin Ortak Ozellikleri

- Viruslarin akut enfeksiyonlarinda kullandiklari
genlerin ekspresyonlari ortadan kaldirilmistir.

- Viral genom saglam oldugu igin bir siire sonra
virus reaktivasyonu geliserek baska konaklara
bulasma gergeklesir
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Latentlik Stratejileri

+ Latent Kalan Viruslarin Ortak Stratejisi:

- Latentligi devam ettirici genler bulundururlar.

- Bu genlerin ekspresyonu ile viral genomun
sindirilmesi ya da virusun immiin sistem
tarafindan farkedilmesi engellenmektedir.
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Latentlik Stratejileri

+ Latent Kalan Viruslarin Ortak Stratejisi:

- Bu genlerden bazilari apoptozu engelleyici

etkiye sahiptir.

- Bu genlerden bazilari hiicre dongisiinii
aktiflestirerek enfekte hiicre sayisinin artisina

neden olur.
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Latent Enfeksiyona Neden Olan

Viruslar
Virus Yerlesim Bulasicilik Hastalik
HSV Dorsal kok - Uguk
ganglionlar:
vzv Dorsal kok - Zona
ganglionlar:
CMV Lenfoid doku - Pnémoni, hepatit,
transplasental
EBV Lenfoid doku - Lenfoid ve
nazofarenks timorii
BK ve JC Bobrek - Transplasental
*Kizamik Beyin + SSPE
*HIV Lenfosit, Makrofaj + Bagisiklik sistemi
baskilanmasi
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Latent Enfeksiyona Neden Olan Viruslar

+ Herpes simpleks virus (Primer akut
enfeksiyon)
- Tutunma

1- Heparan siilfat — gB ve gC
2- Ana hiicre reseptori (lektinler) — gD

e-§-6

receptor

plasma membrane
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Latent Enfeksiyona Neden Olan Viruslar

+ Herpes simpleks virus (Primer akut
enfeksiyon)
- Hiicreye giris ve gekirdege gidis
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Latent Enfeksiyona Neden Olan Viruslar

+ Herpes simpleks virus (Primer akut
enfeksiyon)
- Gen ekspresyonu

u Ry U Ths
activation of
10-:1—1
G TR
FAL

2

transcription
LY, ARA
LAT TYTA coding sequence

promoter

<k IE gene >
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Latent Enfeksiyona Neden Olan Viruslar

+ Herpes simpleks virus (Primer akut

enfeksiyon) T T
- Gen ekspresyonu t ] !

o, E
/E IE mRNAs m s L mANAs
f Pl 4
O — t—a, :
cell RNA pol Il
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Latent Enfeksiyona Neden Olan Viruslar

+ Herpes simpleks virus (Primer akut
enfeksiyon)
- Paketleme

concatemer

@ i t T
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Latent Enfeksiyona Neden Olan Viruslar

+ Herpes simpleks virus (Primer akut
enfeksiyon)

- Cikis
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Latent Enfeksiyona Neden Olan Viruslar

+ Herpes simpleks virus (Latent enfeksiyon)

- Transkripsiyon ve translasyon siirerken LAT
(Latency Associated Transcripts) de ortaya
cikar.

- LAT translasyonu ile latentligi baslatici
proteinler eksprese edilir.

- Bu proteinler replikasyonu, yeni virus
olusumunu, genomun timdniin transkripsiyonunu
baskilar.
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Latent Enfeksiyona Neden Olan Viruslar

+ Herpes simpleks virus (Latent enfeksiyon)
U,

LAP1 LAP2
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Latent Enfeksiyona Neden Olan Viruslar

+ Herpes simpleks virus (Latent enfeksiyon)

- Bolinmeyen hiicrelerde (noronlar) latent
durumdaki virusun higbir proteininin eksprese
edilmesine gerek yoktur.

- Ancak latentligin siirdiridlmesi igin LAT
transkripsiyonu belli diizeyde devam etmelidir.

- Transkripsiyon sonrasi kesime ugrayan LAT'In
en az bir bolimu hiicrede apoptozu engelleme
gorevi yapar.

- Reaktivasyon igin de bazi LAT baliimlerinin
gorev aldigi diisiinilmektedir.
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Latent Enfeksiyona Neden Olan Viruslar

+ Herpes simpleks virus (Latent enfeksiyon)

- Reaktivasyon uyarimlart:
- Soguga maruziyet
* Menstruasyon
- UV
- Atesli hastaliklar
* Psikolojik faktorler
- Reaktivasyon ile prodiiktif enfeksiyon genleri
eksprese olur.

- Tekrar latentlige donmek igin LAT ekspresyonu
devam eder.
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Latent Enfeksiyona Neden Olan Viruslar

Herpes simplex Varicella
) Sensory neuron in dorsal
/\ Latent virus root ganglion
4} Spinal cord
9%%% v

oooooo

T—ooeeo ;
0% ° Virus transit up
PRIMARY INFECTION peripheral nerve
Mild pharyngitis fever Chickenpox
Fever Age and X-irradiation .
Sunlight to face (act via depressed CMI) Acllvahon of virus,
Menstruation Local injury or infection in neuron
Nerve section at % (e.g. sinusitis)

Virus transit down
peripheral nerve

Cold sore Zoster (shingles)
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Latent Enfeksiyona Neden Olan Viruslar

+ Herpes simpleks virus (Latent enfeksiyon)

1 Investigation of the Mechani by Which Herpes Simplex Virus Type 1 LAT Sequences

2 Afodulate Preferential Establishment of Latent Infection in Aouse Trigeminal Ganglia

3

4  Pamming Title: LAT Seq Regul of Prefe ] Latent Infe

s
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Latent Enfeksiyona Neden Olan Viruslar

+ Herpes simpleks virus (Latent enfeksiyon)
- HSV-1: Galp1-4 GlcNac ekspresyonu olan
noronlarda latentlik yapiyor.

- HSV-2: Galal-36alp1-Nac ekspresyonu olan
noronlarda latentlik yapiyor.
- Latent enfeksiyon bulunan hiicrelerin

¢ekirdeginde bol miktarda LAT birikimi
gozleniyor.
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Latent Enfeksiyona Neden Olan Viruslar

TABLE 46-3 Persistent Infections Primarily Associated with the Nervous System

and Skin
Virus Celis Harboring Mechanism of Reactivation
Wirus Virus Genomao Persistence Syndromos
HSW-1 Meurons Episcmal Restricted wviral Skin, mucous
GEE SNOPEESShon rrEmMDramne an
by LATs conea lesions,
ercepnaklis
HSW-2 MNeourons Episamal Same as HSW-1 ganatal lesions.,
on skin and mMucous heeningitis
mambranas of genitals
W MNoUrcns an o Episomal Resticiod viral Hamnpes zosiorn, AIDS-
Satctlite cadls GEnNe oxXprossion by retated syndromes
by LATS
e Oligodendrocytes, Inergrated T Progressive
and othar call Episomal rrudtifocal
typas of CNS leukoancephalitis
B 7 ? Hemaosrhagic
cysElis
Feaslos Meurcns and Epizcmal Restaicted wviral Subacute
supporting cells pene axpression SchErosing

pPananc| phalitis
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Latent Enfeksiyona Neden Olan Viruslar

TABLE 46-2 Persistent Virus Infections Primarily Associated with the Immune System

Virus Celis Harboring -_P_I_lﬁical State Mechanism of Reactivation
Virus of Virus Genome Persistence Syndromoes
HIW CD4- T colls, Integrated into Anligenic varation AIDS
Menocytes’ cell DMNA, and'or restniched AIDS-nedated complex
mcrophages by viral'cell fzclors
EBV B lymphocytes Episomal Decreased synthesis of Meoplasias, AIDS-
viral and cellular related EBV-
modecules(iCAM-1 LFA-3) dizseases
Chv Co4-, CO8" T cells Episomal Lirmited viral gene Birlh delecls,
inteestitial monc- expression, altered vanous ciseases
nuclear inflarmmatony expression of HLA, associated with
colis CD55, Fo receplors immunosuppression
HHV-6 CD4- T cells Episomal Restricled viral Exantham subitum,
Qene axprossion AIDS-relaled
disordors
HHW-T7 GO T colls Episomal Rostricted viral AIDS-related
QENe exXpIession tisordiers
HTLW-1 T ymphocytes Integrated Dowvon regulation of Leuvkemia,
and -2 viral genos neurclogic disorders
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Latent Enfeksiyona Neden Olan Viruslar

+ EBV (Latent enfeksiyon)

- Birincil enfeksiyon lenfoid ya da non-lenfoid
cesitli tipte hiicrelerde gelisir.
- Latentligi B lenfositler iginde saglar.

- Latentlikle ilgili genleri sayesinde B hiicre
proliferasyonuna neden olarak latent olarak
enfekte ettigi hiicre sayisini arttirir.

- Immiin sistem tarafindan kontrol edilmezse
maligniteye yol agar (lenfoma)
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Latent Enfeksiyona Neden Olan Viruslar

+ EBV (Latent enfeksiyon)

- Latentlik sirasinda genomu biiyiik gogunlukla
episomal kalir. Ancak konak kromozomuna
integre oldugu da gosterilmistir.

Episomal Integre Karigik
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Latent Enfeksiyona Neden Olan Viruslar

+ CMV (Latent enfeksiyon)

- Hematopoetik progenitor hiicrelerin bir
kisminda latent kalir. Cekirdekte epizomal
olarak 2-13 kopya genom bulundurur.

- Dolasimdaki monositler latentligin devamini
saglar. Aktive olmus makrofajlar ise
reaktivasyona neden olur.

- Genomun major IE baolgesinden CMV-latency-
associated transcripts (CLTs) lretimi
gercgeklesir.
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Latent Enfeksiyona Neden Olan Viruslar
+ HIV (Latent enfeksiyon)

Retrovirology () BioMmed Central

This Provisional PDF corresponds to the article as it appeared upon acceptance. Fully formatted
PDF and full text (HTML) versions will be made available soon.

HIV interactions with monocytes and dendritic cells: viral latency and reservoirs
Retrovirology 2009, 6:51  doi:10.1186/1742-4690-6-51

Christopher M. Coleman (ccoleman@mcw.edu)
Li Wu (liwu@mcw.edu)
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Latent Enfeksiyona Neden Olan Viruslar

+ HIV (Latent enfeksiyon)

- HIV, uzun yasam siiresine sahip CD4* hafiza
hiicrelerinde, CD16* monositlerde ve bazi
dendritik hiicrelerde latent kalmaktadir.

- Latent kalarak anti-retroviral tedavi
baskisindan da kurtuluyor.

- Latentlik gelisiminde konak hiicrenin de etkisi
var.

DOC. DR. AHMET PINAR




VIROLOJI EGITIM GUNLERI-SAFRANBOLU, 2009

Latent Enfeksiyona Neden Olan Viruslar

+ HIV (Latent enfeksiyon)

- Integre viral genomun transkripsiyonu igin
viral Tat proteini yaninda hiicresel "cyclin T1"
ve “cyclin-dependent kinase 9" gibi ko-
faktorlere gereksinim var (Toplu olarak
“positive transcription elongation factor b” adi
veriliyor).

- Normal sartlarda konak hiicrede bunlarin
ekspresyonu diisiik oldugundan virus latent
kaliyor.

DOC. DR. AHMET PINAR
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Latent Enfeksiyona Neden Olan Viruslar

Resting CD4" T cell _— Activated CD4* T cell CD4jr ";;TOW
LATENCY >
Q —>© -—— LATENCY
/ Rephigh Transhigh‘
. \
@ Trans,,, y
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1 o M Rep, dendritic cell
7 i o LATENCY

Q dendritic cell
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> Repy,;

LATENCY (9\/% —

Monocyte Macrophage ESERVOIR
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VIROLOJI EGITIM GUNLERI-SAFRANBOLU, 2009

SONU¢

+ Viruslarin latentlik mekanizmalarinin
timindn agiga ¢ikarilmasi igin daha gok
yolumuz var-.

+ Latentlik viruslarin ¢cok énemli virulans
faktorlerinden birisi.

+ Latentlik mekanizmalar: ¢oziildiginde
tedavide de biiyiik gelismeler beklenebilir.

DOC. DR. AHMET PINAR
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YENI INSAN POLYOMA VIRUSLARI
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Yeni Polyoma Viruslari ve
Hastaliklarla lligkisi
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Mikrobiyoloji ve Klinik Mikrobiyoloji AD. Viroloji Unitesi
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olyomawriae Genel Ozellikler -1 :

-poly -oma : Bircok farkl tiimor olusturan....

~ 40-45 nm biiyiikliigiinde, ikozahedral kapsidli,
ciplak viruslar

Cift iplikli, cembersel DNA genomu, 4700 — 5400 b¢

3 yapisal, 2 veya 3 erken protein
SV40 grubu: bityiik T (LT) ve kiiciik T (ST)
Murine Polyoma grubu:
biiyiik T (LT), orta T (MT) ve kiiciik T (ST) antijenleri

2007 - Kl polymavirus (Allender et al.)
2008 - WU ve MC polyomaviruslar (Gaynor et al.; Feng et al. )




e

virus

oly

Eski Siniflandirma :

Papovaviridae : Papilloma, Polyoma, “Vacuolating” viruslar

* Yeni Siniflandirma :

Family 00.047. Polyomaviridae
Taxonomic Structure of the Family

Family 00.047. Polyomaviridae
Genus 00.047.0.01. Polyomavirus
Type/Species  00.047.0.01.001. Simian Virus 40

* Classification and Nomenclature of Viruses, 8th ICTV Report of the International Committee on Taxonomy of Viruses.
Faugquet, CM, Mayo, MA, Maniloff, J, Desselberger, U, and Ball, LA (EDS) (2005) Elsevier/Academic Press, pp. 1259.

P g

Polyomaviriae Genel Ozellikler -2 :

Insan ve hayvanlarin ayr1 polyoma viruslari bulunur....

Hayvan Genellikle duyarh tiirlere 6zgiil,

LM EAR I IN BTy Bl yasam boyu devam eden enfeksiyonlar
Cogunlukla subklinik, immiin baskilanma durumunda
belirti veren enfeksiyonlar

Istisnalar: Bazi Kus Polyomaviruslar

Geng kuslarda sistemik bulgular ve mortalite
Hemorajik nefrit, enterit vb.

Hicbirisi kendi konagi ya da heterolog tiirlerde tiimér olusturmaz!!!




Virus

Konak _. Genom ilk izolasyon

(Kusaltma) Gl ﬁ by
Simian virus 40 (SV40) Rhesus monkey 5243 Sweet and Hilleman, 1960
Simian virus 12 (SA12) Vervet monkey, 5230 Malherbe and Harwin, 1963
Chacma baboon
Baboon polyomavirus 2 Baboon ? Gardner et al., 1989
(PPyV)
B-lymphotropic poly irus African green monkey 5270 zur Hausen and Gissmann, 1979
(LpyV)
Squirrel monkey polyomavirus Squirrel monkey 5075 Verschoor et al., 2008
(SqulPyV)
Chimpanzee polyomavirus Chimpanzee ? Johne et al., 2005
(ChPyV)
Bovine polyomavirus (BpyV) Cattle 4697 Shah et al., 1977
Rabbit kidney vacuolating Rabbit ? Ito et al., 1966
virus (RKV)
Hamster polyomavirus Hamster 5366 Graffi et al., 1967
(HaPyV)
Rat polyomavirus (Rat-PyV) Rat ? Ward et al., 1984
Murine polyomavirus (MPyV) Mouse 5297- Gross, 1953
5307
Murine pneumotropic Mouse 4754 Kilham and Murphy, 1953
polyomavirus (MPtV)
Finch polyomavirus Finch 5278 Johne et al., 2006
Budgerigar fledgling Budgerigar 4981 Bernier et al., 1981
polyomavirus (BFPyV) Bozeman et al., 1981
Goose hemorrhagic Goose 5256 Guerin et al., 2000
polyomavirus (GHPyV)
Crow polyomavirus (CpyV) Crow 5079 Johne et al., 2006

ZurHausen H. Novel human polyomaviruses - Re-emergence of a well known virus family as possible human carcinogens.
Int J Cancer; 123(2):247-50, 2008

Insan Polyomaviruslari (2007'ye kadar):

- Genom (bcg) Klinik Sendrom ik izolasyon

5133 Hemorajik sistit Gardner et al., 1971
virus
JC 5130 Progresif multifokal Padgett et al., 1971
virus I6koensefalopati (PML)

Toplumda ¢ok yaygin olarak bulunurlar...

Eriskin popiilasyonda seropozitivite orani: % 72-98




Primer enfeksiyon; asemptomatik/hafif
bulgular

Bobrekler, B lenfositleri, merkezi sinir sisteminde persistans

Immiin baskilanma durumlarinda:
Progresif multifokal lokoensefalopati (PML)

Insanlarda karsinogenez ile iliskisi BELIRSIZ!!!

- Bazi glioblastoma ve astrositoma olgularinda tiimor hiicrelerinde T
antijeni

- Deneysel MSS inokiilasyonunda farelerde beyin tiimorii

BK Virus:

Primer enfeksiyon genellikle ¢cocuklukta,
hafif solunum yolu bulgulari

BKV Genome
(Dunlop Strain)
5153 bp

™

Yasamboyu siiren virus persistansi

Reaktivasyon: Hamilelik, immiin baskilanma

Idrarda virus atilimi; Hemorajik sistit / Nefropati

Insanlarda karsinogenez ile iliskisi GOSTERILEMEDI!!!
- Yenidogan hayvanlara inokiilasyon sonucu beyin tiimorleri,
osteosarkom, fibrosarkom izlenir
- Rodent ve maymun hiicrelerini immortalize eder




Rhesus
maymunlarinda
asemptomatik

b
In vitro kosullarda
insan hiicreleri dahil
bircok hiicreyi
immortalize eder

Insanda tiimor
olusturma potansiyeli
olabilir mi?

SV40 ve Insan kanserleri -1 :

Bazi insan tiimor dokularinda LT ve SV40 DNA’sl...

Mezotelioma, beyin tiimérleri, lenfomalar...

Rad$1/DNA Repair? c-mye, cyelin D1§
G Mntear ot
IRS-1IT-Ag B-cateninT-Ag
Nonpermisif hiicre Kiiltiirlerinde abortif . ) —
enfeksiyon veya transformasyon.... ; T-Ag . T
Incelenen muhtemel mekanizmalar... Mpez —> @psd
pnw-npmlr T
— B
TRANSCRPTION
p14 ™ Gene

White MK, Khalili K. Polyomaviruses and human cancer: Molecular mechanisms underlying
patterns of tumorigenesis. Virology 2004; 324:1-16




SV40 ve Insan kanserleri -2 :

Bazi insan tiimor dokularinda LT ve SV40 DNA’s1...
Bulgular yeni calismalarla dogrulanamadi...
SV40 LT ve hiicresel DNA arasinda homoloji...

Epidemiyolojik veriler iliskiyi desteklemiyor...

: 1

Insanda karsinogenez ile iliskisi GOSTERILEMEDI!!!

Poulin DL, DeCaprio JA. Is there a role for SV40 in human cancer? J Clin Oncol 2006;24:4356-65.
zur Hausen H. SV40 in human cancers—an endless tale? Editorial. Int J Cancer 2003;107:687.

Insan Polyomaviruslari (2007’ye kadar):

Genom (bg) Major Klinik Sendrom Ik izolasyon

5133 Hemorajik sistit Gardner et al., 1971
virus
JC 5130 Progresif multifokal Padgett et al., 1971
virus I6koensefalopati (PML)
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Identification of a Third Human Polyomavirus®

Tobias Allaader,'* Kalle Andreasson,” Shawon Gupta,' Aanelic Bjerkner,' Gordana Bogdanovic,?
Mats A. A Persson,” Tina Dalianis,” Torbjorn Ramqvist,” and Bjorn Andemsson®

Nasofarinks aspiratlarimin taranmasi

.

Randomize PZR- ¢cDNA kiitiiphanesi — dizi analizi

l Small t

=
SV40 VP1 dizisine yakinhk gosteren ) { )
bir DNA dizisi B

:

Tiim genom dizi analizi ve
tanimlanmasi

VP2

See KIPYV 7
VP3
5040 bps

3000 2000

- '%-1\. E {;-\ -=._-..:< .':.:_ i ‘b - i

. . wﬁucul- ity seadasds wrhra . PLoS
! WU Virus: Identification of a Novel Polyomavirus

from Patients with Acute Respiratory Tract
Infections

Anre M. Gaynor', Michsel D. Kissen®, David M. Whiley”, lan M. Mackay”, Stephen B. Lamben®, Guang Wu',
Daniel C. Bronnan’, Geegory A. Steech®, Theo P. Skt David Wang ¥

May 2007 | Volume 3 | lssue S | ot

3 yasinda, pnomoni olgusu, nasofarinks aspirati

Randomize PZR- ¢cDNA kiitiiphanesi — dizi analizi

ori Regulatory
_ _Region

WU Virus
5229 bp




KI ve WU Polyomavirular:

Yaygin cografi dagilm (Asya, Amerika, Avustralya vb...)
Genellikle ¢ocuklarda...

Solunum yolu érnekleri, diski, serum, tonsil dokusu (WU)
nda saptanir...

Birlikte / tek baslarina solunum yolu enfeksiyonlarinda
etyolojik iliski ???

Norja P, Ubillos I, Templeton K, Simmonds P. No evidence for an association between infections with WU and KI
polyomaviruses and respiratory disease. J Clin Virol 2007;40:307-11.

Kantola K et al. J Clin Virol 2009; Bialasiewicz S et al. J Clin Virol 2007; Ren L et al. J Clin Virol 2008,
Lin F et al. J Clin Virol 2008; zur Hausen H. Int J Cancer, 2008
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MC Polyomavirus:

Clonal Integration of a Polyomavirus in
Human Merkel Cell Carcinoma

Huichen Feng, Masahiro Shuda, Yuan Chang,* Patrick S. Moore*

Merkel cell carcinoma (MCC) is a rare but aggressive human skin cancer that typically affects
elderly and immunosuppressed individuals, a feature suggestive of an infectious origin.

We studied MCC samples by digital transcriptome subtraction and detected a fusion transcript
between a previously undescribed virus T antigen and a human receptor tyrosine phosphatase.
Further investigation led to identification and sequence analysis of the 5387—base-pair genome of
a previously unknown polyomavirus that we call Merkel cell polyomavirus (MCV or MCPyV). MCV
sequences were detected in 8 of 10 (80%) MCC tumors but only 5 of 59 (8%) control tissues from
various body sites and 4 of 25 (16%) control skin tissues. In six of eight MCV-positive MCCs, viral
DNA was integrated within the tumor genome in a clonal pattern, suggesting that MCV infection
and integration preceded clonal expansion of the tumor cells. Thus, MCV may be a contributing
factor in the pathogenesis of MCC.

22 FERRUARY 2008 WOL 319 SCIENCE




Merkel Hiicreli Karsinom :

Noroektodermal kokenli
Merkel Hiicrelerinin nadir bir tiimorii

Immiin sistemi baskilanmus Kisiler ve 'iw?s‘:

ileri yas grubunda daha sik izlenir. vé‘eﬁ,%gz
| « .‘ .‘
Bee eei

Son 2 onyilda insidansi1 3 katina ¢ikmistir ,,.0 > * ?
(1500 olgu/y1l; ABD verileri ) ne b 1
g

Derinin en agresif seyirli tiimorleri arasindadir :g% 28, .
(olgularin %50’si 9 ay icerisinde kaybedilir). u’.,ﬂ o |

-~

TR LT L e
' Clonal Integration of a Polyomavirus in
' Human Merkel Cell Carcinoma

Hisidhen Feag, Masabvirs Shods, Yoas Chasg.* Fatrich 5. Moore®

4 Merkel Hiicreli Karsinom dokusu

: B

“Digital Transcriptome Substraction” (DTS) yontemi

1

c¢DNA kiitiiphanesinin olusturulmasi

: B

Yiiksek kapasiteli dizi analizi (pyrosequencing)

Yeni bir polyomavirus ait diziler...
MC Virus




Farkl ¢calismalarda bircok Merkel Hiicreli Karsinom
olgusunda saptandu...

.

Kanser dokusu kromozomuna integrasyonu ve LT
ekspresyonu saptandi...

' q i 3 L dpid

Insan kanserleri ile iliskili yeni LTALT Probes o3 rote

A el 5
bir virus!!! T A

Tiimor olusturan T F— :
polyomavirus!!!

Int. J. Cancer: 00, 000-000 (2009)
© 2009 UICC

FAST TRACK

Human Merkel cell polyomavirus infection II. MCV is a common human infection
that can be detected by conformational capsid epitope immunoassays

Yanis L. T()Istu\ , Diana V. Pastrana®
Yuan Chang'*, Christopher B. Buck

, Huichen l'en[., : Iurgen( Becker?, Frank J. Jenkins®, Stergios Moschos®,
nd Patrick S. Moore'*

Merkel cell polvomavirus (MCV) is a newly-discovered human
tumor virus found in ~80% of Merkel cell carcinoma (MCC). The
rate of MCYV infection among persons without MCC is unknown.
We developed a MCV virus-like particle (VLP) enzyme-linked im-
munoassay (EIA) that does not eross-react with human BK or mu-
rine polyomaviruses. Peptide mapping of the MCV VP1 gene and
immunoblotting with denatured MCV VLP are less sensitive than
the MCV EIA in detecting MCV antibodies suggesting antibody
reactivity in this assay primarily targets conformational but not
linear l.‘|lill|p('~'. Am MCC patients, all 21 (100%) patients
tested with MCV-positive tumors had high serum MCV IgG but
not Iu}_h \l( \ IgM lev uls (lnl\ 3of6 l'\ll‘gl \I( 4 p.llll‘ﬂl'- \ull'l
\

ll? of 166 (645 ) I)lnu(l dulmn 63 of

o blonts e
\I( \ |}| ev .t!mu was <qu mined In l:\.mnmm_ a
1 (l]\ll‘lhull(}ll of I:ll l.uu.t'rll.m\ tull Il

SS=-5¢C

!rum <“£t among children age 15 years or younger to Sll Yo among
persons older than 50 vears. We did not find evidence for vertical
transmission among infants. Although past exposure to MCV is
common among all adult groups, MCC patients have a markedly
elevated MCV I2G response unnp.:n'(l with |_|J||lrul ]]d[ll.‘lll\ Our
study demonstrates that B .
unreco o hur nfection.




Int. J. Cancer: 00, 000-000 (2009)
© 2009 UICC e

FAST TRACK

Human Merkel cell polyomavirus infection I. MCV T antigen expression in
Merkel cell carcinoma, lymphoid tissues and lymphoid tumors

Masahiro Shuda', Reety Arora', Hyun Jin Kwun', Huichen Feng', Ronit Sari Maria-Teresa Fernandez-Figueras®,
Yanis Tolstov', Ole Gjoerup', Mahesh Mansukhani®, Steven H. Swerdlow® Preet M. Chaudh \" John M. Kirkwood”,
Michael A. Nalesnik®, Jeffrey A. Kant®, Lawrence M. Weiss®, Patrick S. Moore'® and Yuan Chang"**

Merkel cell polyomavirus (MCV) is a recently discovered human
virus closely related to African green monkey lymphotropic polyo-
mavirus. MCV DNA is integrated in ~80% of Merkel cell carcino-
mas (MCC), a neuroendocrine skin cancer linked to lymphoid
malignancies such as chronic lymphocytic leukemia (CLL). To
assess MCYV infection and its association with human diseases, we
developed a monoclonal antibody that specifically recognizes
endogenous and transfected MCV large T (LT) antigen. We show
expression of MCV LT protein localized to nuclei of tumor cells
from MCC having PCR quantified MCV genome at an average of
5.2 (range 0.8-14.3) T antigen DNA copies per cell. Expression of
this putative viral oncoprotein in tumor cells provides the mecha-
nistic underpinning supporting the notion that MCV causes a sub-
set of MCC. In contrast, although 2.2% of 325 hematolymphoid
malignancies surveved also showed evidence for MCYV infection by
DNA PCR, none were positive at high viral copy numbers, and
none of 173 lymphoid m.llig_n.lmies examined on tissue microar-
rays expressed MCV LT protein in tumur cells As \uth some of
the other human polyomaviruses
sue reservoir for MCV infection, but henmlu[_t mphu:d m.liq_lmn-
cies associated with | ~ are unlikely to be caused by MCV,

© 2009 UICC

insan PdlyoiruSIarl (2009 Mayis):

Genom (bcg) Major Klinik Sendrom Ik izolasyon

5133 Hemorajik sistit Gardner et al., 1971
virus
JC 5130 Progresif multifokal Padgett et al., 1971
virus I6koensefalopati (PML)
Ki 5040 ? Allander et al., 2007
virus
wu 5229 ? Gaynor et al., 2007
virus
MC 5387 ? Feng et al., 2008
virus
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Avian PV

{ Lymphotropic V.
Yaygin enfeksiyon (hastahkla iliski???) gy Yo
- fNamsterPyv

Mouse p pic AWV

Solunum yoluyla bulagsma (diger yollar???) eV

— Simian virus 40

Dokuda persistans (tonsil/lenfoid doku???) _E&

BK &V
Baboon PV
KRV

WUV

Baska Polyomaviruslar ???
Neden son 2 yilda ???




Immiin sistemi
baskilanms Kisilerde
deride trikodisplazi
lezyonlarinda
Polymavirus benzeri
partikiiller...

Ba m vuslar

Sperling LC, Tomaszewski MM, Thomas DA. Viral-associated trichodysplasia in patients who are immunocompromised.

J Am Acad Dermatol 2004;50:318-22.

Osswald SS, Kulick KB, Tomaszewski MM, Sperling LC. Viral-associated trichodysplasia in a patient with lymphoma: a

case report and review. J Cutan Pathol 2007;34:721-5.

Neden son iki yilda ?

1953 - ilk polyomavirusun kesfi (L. Gross)

1960 - SV40

1971 - JC ve BK viruslarinin saptanmasi —

2007 - Kl polymavirusun saptanmasi —
2008 - WU ve MC polyomaviruslarin saptanmasi
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Adding pathogens by genomic subtraction

Laura MacConaill & Matthew Meyerson

Two studies report the application of high-throughput sequencing technologlies to discower infectious agents
associated with diseased human tissues. These findings herald a breakthrough in the field of pathogen discovery.

VOLUME 40 | WUMBER & | APRIL 2008 | MATURE GENETICS

Doku érnekleri
: B

Nikleik asit saflagtirmasi (DNA/RNA)
. 2

Tum parcgalarin dizi analizi

:

Elde edilen dizilerin referans dizilerle karsilagtiriimasi
Enfeksiyon etkeninin izinin saptanmasi V4

Etkenin genomik 6zelliklerinin ortaya ¢ikarilmasi

:

Diger olgular i¢in tarama sistemlerinin gelistirilmesi

: %\. i s _':':. LS At

2900 Nucleic Acids Research, Vol. 20, No. 11 © 1992 Oxford University Press

A random-PCR method (rPCR) to construct whole cDNA
library from low amounts of RNA

Patrick Froussard
Département des Rétrovirus, Institut Pasteur, 28 rue du Docteur Roux, 75724 Paris Cedex 15,
France

Yeni olan nedir ? l

Adding pathogens by genomic subtra

Laura MacConaill & Matthew Meyerson

Two studies report the application L hizh-throushput sequencing technologles t
associated with diseased human tissues. These findings herald a breakthrough i




Tester amplicon Driver amplicon from
from infected tissue healthy tissue (in excess)

Cloning the Differences Between . — .j.,_

Ligate to

Two Complex Genomes

BN RESEARCH ARTICLE

mix, mell, anneal

Nikolai Lisitsyn, Natalya Lisitsyn, Michael Wigler

The analysis of the diff b two compl holds promise for the = e ==

discovery of infectious agents and probes useful for geneﬁc studies. A system was de- ds-tester Hybrids ds-driver

veloped in which subtractive and kinetic enrichment was used to purify restriction endo- m s;l:_-

nuclease fragments present in one population of DNA fragments but not in another. - i

I_\gp_!%n of this method to DNA populations of reduced complexity (“representations”) I Fil in the ends

resulted in the isolation of to viral genomes present as single copies in human

mmmdmmmmmmmm in principle, this system, — i ==
esentationa analysis A mayalsobeusedfonsoia‘hngprobes C—

Iinkedto snes of g whether and = Add primer,

in genetic disorders SCIENCE * VOL. 259 + 12 FEBRUARY 1993 lopment. PCR ampiity

E——=

e Linear amplification

E: No L No ifi

amplification

Digest ss-DNA with
mung bean Nuclease,

PCH amplity

——
Difterence product
enriched in target
| Digest with restricti
amrw.udease

Clone and analyze
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Human Transcriptome Subtraction by Using Short Sequence Tags To
Search for Tumor Viruses in Conjunctival Carcinoma”

Huichen Feng." Jennifer L. Taylor.” Panayiotis V. Benos,’ * Robert Newton,* Keith Waddell*
Sebastien B. Lucas,” Yuan Chang,'* and Patrick 5. Moore '

e —— S, R filters ESTs
[ sccc Uﬂm m.u‘r.gg m,m ]
R  =—ama reference human subtracted 3,287,578
Unambsiguous T 237, RNA sequences -1,848,611
— o '”. —-— (RefSeq) 1,438,967
e [remaining
HiFi Sequences: 18,204
v
i P AT | . —
5 [ r - mitochodrial, vector 1,438,967
r M ——r —s Foimd: 11,088 ] and repeat element -70,072
Human Refzeq genomic (20 ?oj | o sequences 1,368,895
net lound: 1,120 ] Found: 5,429 |

v
1,368,895
human genome ~1.224,307
sequences 144,498

¥
144,498
mouse genome ‘ 7487
sequences T3011
| —errem—— 137,011

| Heam EST 7200, T820)| v
it oad 9. all above fiters 137,011
[ . repeated at higher -35,002

| 26 Low fidelity sequences; D gl

24 from d ditags stringency 102,009

¥
2with )t minimum sequence g 102,009
length and quality -36,170
21 CANDIDATE SEQUENCES 3 high fidelity sequences: thresholds 65,839

2 from adaptors
[ 1 from KSHV
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Viral Discovery and Sequence Recovery
Using DNA Microarrays

David Wangl, Anatoly Urismanl, Yu-Tsueng Liu2, Michael Springer1, Thomas G. KsiazekS, Dean D. ErdmanB,

Elaine R. Mardis®, Matthew Hickenbotham®, Vincent Magrini®, James Eldred®, J. Phillipe Latreille*®, Richard K. Wilson®,
2 T

Don Ganem®, Joseph L. DeRisi

We have previously described a prototype DNA microarray
designed for highly parallel viral detection with the potential
to detect novel members of known viral families (Wang et al.
2002). This microarray contained approximately 1600 oligo-
nucleotides representing 140 viruses. Building upon this
foundation, a more comprehensive second-generation DNA
microarray consisting of 70mer oligonucleotides derived

from every fully sequenced reference viral genome in
GenBank (as of August 15, 2002) was constructed. The most
highly conserved 70mers from each virus were selected as

described by Wang et al. (2002) to maximize the probability of
detecting unknown and unsequenced members of existing
families by cross-hybridization to these array elements. On

Volume 1| lssue 2 | Page 257 2003 Wang et al.

OPEN & ACCESS Freely available online P.I.A(.js,
Identification of a Novel Gammaretrovirus
in Prostate Tumors of Patients Homozygous
for R462Q RNASEL Variant

23@

, Nicole Fischer®®, Sarah J. Plummer?, Graham Casey?, Eric A. Klein®,
Krishnamurthy Malathi®, Cristina Magi-Galluzzi®, Raymond R. Tubbs®, Don Ganem®”%,
Joseph L. DeRisi'"®"

Anatoly Urisman'®, Ross J. Molinaro
, Robert H. Silverman®’,

Ribonuclease L (RNase L) is an important effector of the innate antiviral response. Mutations or variants that impair
function of RNase L, particularly R462Q, have been proposed as susceptibility factors for prostate cancer. Given the
role of this gene in viral defense, we sought to explore the possibility that a viral infection might contribute to prostate
cancer in individuals harboring the R462Q variant. A viral detection DNA microarray composed of oligonucleotides
corresponding to the most conserved sequences of all known viruses identified the presence of gammaretroviral
sequences in cDNA samples from seven of 11 R462Q-homozygous (QQ) cases, and in one of eight heterozygous (RQ)
and homozygous wild-type (RR) cases. An expanded survey of 86 tumors by specific RT-PCR detected the virus in eight
of 20 QQ cases (40%), compared with only one sample (1.5%) among 66 RQ and RR cases. The full-length viral genome
was cloned and sequenced independently from three positive QQ cases. The virus, named XMRYV, is closely related to
xenotropic murine leukemia viruses (MulLVs), but its sequence is clearly distinct from all known members of this group.
Tomparison of gag and pol sequences from different tumor isolates suggested infection with the same virus in all
cases, yet sequence variation was consistent with the infections being independently acquired. Analysis of prostate
tissues from XMRV-positive cases by in situ hybridization and immunohistochemistry showed that XMRV nucleic acid
and protein can be detected in about 1% of stromal cells, predominantly fibroblasts and hematopoietic elements in
regions adjacent to the carcinoma. These data provide to our knowledge the first demonstration that xenotropic
MuLV-related viruses can produce an authentic human infection, and strongly implicate RNase L activity in the
prevention or clearance of infection in vivo. These findings also raise questions about the possible relationship
between exogenous infection and cancer development in genetically susceptible individuals.

March 2006 | Volume 2 | Issue 3 | 25
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Viryon — Dane partikulu; 42 nm

Polimeraz

Cekirdek

3213 ; 2.4 kb
5>
preS1  preS2 S

>

2.1kb i
Zarf proteinleri (HBsAg)
LHBs (389-400 aa)
MHBs (281 aa)

SHBs (226 aa)

0.7kb
——— HBx proteini

3.5kb

\ 4

Pregenomik RNA \
Kor (HBcAg)
polimeraz

Prekor RNA > HBeAg | Hunt CM, et al. 2000




Hepatitis B Virus

Tubliler:
L,M,S

Kiiresel:
M,S

%70 S proteini + %30 M ve L proteinleri

Viryon: 42 nm

L:M:S=>1:14 ? . _I\’

st}
M\

%70 S pr + %30 M ve L pr
kiresel ?é.%

Viris alt partikdlleri

Cap: 22 nm (17-25) Cap: 22 nm Spheres

e

tabuler

Uzunluk: 50-500 nm  (17-25) | Glebe D, Urban S; 2007




HBsAg

Reseptore baglanma
Virtsun paketlenmesi (“assembly”)

Korunma
v'Anti-HBs : Notralizan antikor
v'Aktif / pasif bagisiklama

Tani

HBV’nin hepatositlere girisi;
Viral ve hucresel faktorler
** HBV'nin hepatositlere girisi:
* LHBs'de preS1 (21-47. aa 6nemli)

*Heparan sulfat proteoglikanlarin (HSPG) glikozamin
(GAG) yan zincirleri

—>L- viral zarf proteininin pre-S bolgesi
Hepatositlerde 6zgun heparan sulfat yapisi (sulfat 1)

HSPG — Pre-S1 ilk 77 amino asit (9-18) gerekli
(baglanma reseptorleri)

HBV’nin yuksek afiniteli reseptoru ?

Schulze A, Gripon P, Urban S; 2007,
Leistner CM, Gruen-Bernhard, Glebe D; 2007




HBV’nin genetik degiskenligi

8 GENOTIP (A-H)

- Tum genomda nukleotid dizisinde grup iginde
>%38 farklihk

(S geninde > %4 farklhlik)

Alt grup: Subgenotip (A1,2; B1-4; C1-4; D1-4;
F1,2)

—->Tum genomda %4 - %8 farklilk

“Clade” (topluluk; kiime) (F)

—->Tum genomda <%4 farkhlik

Populasyonda yillar suren segicilik

' > Stabil viriis

Serotip - Genotip

I w14 ‘[ q+l-

Aminp acid at IIB&W
Predicted HE
122 @ 134 @ 60 X @ subtype

Lys Pro Phe Ala Lys Val Pro adw2

Lys Thr Phe Ala Lys Val Pro adw3

Lys Leu Phe Gly Lys Val Gln adwdq-

Lys Pro Phe Ala Arg Val Pro adr

Lys Pro Phe Val Arg Ala Pro adrg-

Arg Pro Phe Ala Lys Val Pro aywl

Arg Pro Tyr Gly Lys Val Pro ayw2

Arg Thr Phe Gly Lys Val Pro aywd

Arg Leulle  Phe Gly Lys Val Pro aywd

Arg Pro Phe Ala Arg Val Pro ayr H =

w Tam genom >%38

a’ determinanti ortak

Echevarria JM, JCV 2006




Genotipler, alt genotipler, alt serotipler

Karisik alt genotip enfeksiyonlari

g:tnoij!:anik Genotj:p rekombinasyonla:

Tedaviye yanit
Farklan !!'?

‘EcoRll site"
A 2458 A: 2854 A 3211 A: 32211
B: 2452 B: 2848 B:3205 || B: 32181
C: 2452 C: 2848 C: 3205 C: 32151
D: 2452 D: 2848 D:3172 || D:31821
E: 2452 E: 2848 E:3202 || E:32121
F: 2452 F:2848 F: 3205 F: 32181
G: 2488 G: 2884 G: 3248 || G: 32481

H: 32151

[ 1814 ] 1901 ‘ [ s S [es] [sore | X [Lreos
[ e ]

PreS1 PreS2

20T

t. 4 P
Precore | PreS2 HBsAg HBx
29 | 55aa 220aa 154aa
—
W = Y
HBcAg PreS1 Polymerase YMDD
A: 185aa A: 11%aa A: B45aa A: 551-554aa
B: 183aa B: 119aa B: 843aa B: 549-552aa
C: 183aa C: 119aa C: 843aa C: 549-552aa
D: 183aa D: 108aa D: 832aa D: 538-541aa
E: 183an E: 118aa E: 84200 E: 548-551an
F: 183an F: 119aa F: 843an F: 549-552an
G: 195an G: 11880 G: 842an G: 548-551a0
H: 183aa H: 118aa H: 843an H: 549-552aa

Kramvis, Kew, Frangois, 2005




108
119-118 sG145R

551 b 226aa
C preS1 preS2

spacer _|- \”.)
a
FaA BC DE

Y63 YMDD
M552 (A)
M550 (B,C,F)
M539 (D)
M549 (E,G)
rtM204 (A-H)

Y65

MUTASYONLAR !!!

Bazal kor “promoter” bt’)lgesi/ev
37




> Immin tolerans déneminde immunolojik
seleksiyon @/ ||

> Immiin dominant epitoplara ait
mutasyonlar

> Immunolojik temizleme ile immiin baski +
seleksiyon P

=S geni ve pre-kor geni -
+*Tedavi, asilama, tani sorunlari ™ PN

B Wobar / Jowrnal of Clinieal Fredogy 31 (20051 102=112

N
Em 8= _
. b
M. 00§ | HIA
- L n"“i"“)
i'\a_\_‘ _. __'(Rf
H- -®
-

121;'@.*@ 124138 147 D@
Major hidrofilik bélge (MHR): 100-160 aa

HBs1 : --—--- 120

HBs2 : 120-123

HBs3 : 124-137

HBs4 - 139-147 } “a” determinanti

HBs5 : 148-169




(S Protein)
Yuzey Gen mutasyonlari

» Asi kacak mutantlari

» HBIG secici baskisi sonucu

> Asi etkinligi ¥ (immiin kagak)

—~->HBsAQg testleri saptayamiyor (tanisal kacak)
- Fulminan hepatit

Qaa s121 - 149 : “a” determinanti

Qaa s139 - 147 : “a” det. 2. ilmegi
(anti-HBs'’in major immun hedefi)

(sG145R)

Genolype- and vaccine-escape induced specific
exchanges in the a determinant of SHBs

Rituximab associated

2€  escapemutant
Y134N

S143L

R122K

W/

@ Conserved @ Genotype-specific exchanges A! B‘F 161

@ Variable Vaccine-induced exchanges @ Subtype-specific alleles

| Carman, HBV Biology




S mutasyonu — Asi

« 7 yas - erkek hasta
* YD doneminde asi & HBsAg (-) Anti-HBs (+)

* ALL tanisi ile tedavi
— izlemde HBsAg (+), HBeAg (+), Anti-HBs 146 mIU/ml,
HBV DNA 229 pg/ml

— 10 klon
* 8 klon > G145A
* 1klon > P142S
* 1klon > P142S + T143 stop kodon

Kutlu T et al. J Clin Virol, 2006

* The first identified hepatitis B virus vaccine
escape mutation in Turkey.

Asililarda “a” mutasyonu

Percentage of HBV infection and 2" deternunant variants after infant immumoprophylaxis in different countmies

Comiry HBV mfection (%) “a" determunant varants Imnmmsation Reference

Tndonesia ND Vaccine (=7 days) [11]F
y} ND Vaccine (=7 days)
Hong Kong 14/124 (11.3%)° ND HBIG/vaccime [271
15/63 (23.8%) ND Vaccine
Singapare 417345 (11.9%) 16/41 (39%) HBIGvaccine [12]
Taiwan 270455 (5.9%) % HBIG/vaccine [32]
1984 Eefore vaccine [33]
1989 Vaccine [33]
1994 Vaccine [33]
England and Wales HBIG/vaccine [34]
UsA HBIG/vaccine [39]
Czech Republic HBIG/vaccine [40]
Japan HBIGvaccine [41]
China (Shanghi) Vaccine [42]
Metherlands HBIGvaccine [44]
Gambia Vaccine [43]
India HBIG:vaccine [44]
Vaccine

%0.25-25 | | %8-100

Basuni AA et al. Vaccine, 2004




Asillama — Mutant prevalansi

[HPPATFJLHG'{ Vol. 30, No. 5, 1939 ‘

Changes of Hepatitis B Surface Antigen Variants in Carrier
Children Before and After Universal Vaccination in Taiwan

Hong-Yuan Hsu,!? Mei-Hwer CHane,? Suwu-Huey Liaw:® Yen-Hsuan NiL? anp Hugsy-Ling CHEN?

Hepatology , 1999 ve Gut, 2004

TasLe 1. Prevalence of HBV With Surface Gene Mutation in the a Determinant in Serum Samples From Children With Various Serologic HBV Markers
During Seroepidemiologic Surveys in the Years 1984, 1989, and 1994

1984 Survey 1989 Survey 1994 Survey 1999
HBsAg + + + — — — — g e s e + sy o o=
AntiMBs + — — — + + — T + + o+ -
AniHBc + + - + + - - (toa) + + - + + - - (o) + e - (total)
No. of children found during the
survey 44 71 5 14 210 45 811/(1.200) \ 8 44 1 15 101 302 663/(1.134) \5 15 0 2 48 1,140 305/(1515)
No. of children whose sera were ana-
Iyzed for HEV DNA by PCR 4458 5 8 33 NP NF (148 |8 38 1 9 35 NP 91) 15 0 2 39 41 (B5)
No. of children seropositive for HEV
DNA 4581 0 0 (l03)*r/8 380 1 4 Gt p 1500 8 4 (32)*
No. of children who harbored a deter-
minant mutants 3500 0 @Az 70 1 0 (o1 400 2 2 9)%
S 110-160 aa %7.8 %19.6 %28.1 %23.1

DNA (+) gocuklarda a mutasyonu orani asililarda daha fazla (p<0,001)
Mutasyonlar: 125-129 aa / 140-149 aa

Kr tasiyici ve enfeksiyon oranlari diisiik

S mutasyonu - KC tx

« HBV’ye bagl KC tx
— Profilaksi yok 2 %80 re-enfeksiyon

— HBIG + antiviral 2 <%10

* Uzun sure HBIG kullaniminda
%10-20 “a@” mutanti

Mahonty SR et al. J Clin Gastroenterol, 2005




* Pre-S bolgesi mutasyonlari

Pre-S2 icinde S promoter (destekleyici) bolgesinde
CCAAT-kutusu

- S- transkripsiyonunu duzenleyici
‘promoter “

» CCAAT-kutusu mutasyonu
—S protein < L protein

—>L protein depolanmasi - sitopatik etki (fibrozan
kolestatik hepatit)

—->M protein translasyonunu engeller
- S proteinin nukleokapside baglanmasini azaltir.

(Pollicino, Trautwein, Le Seyec, Ishwawa, Kalinina)

HBYV Surface Protein

PreS2 Surface

l ‘a’ determinant

1 226aa

Vaccine/HBIG
preS1 deletions PreS2 induced

(in frame) deletions T114R

T118A

PreS2 start T123N

mutations T126S/N
P120T/E/S/Q W172Stop
G130R 1195M
N131S/1 W196L/S/Stop
M133VIT
K141E
D144A/G
G145R

Antiviral
resistance

Locarnini, Molecular Diagnostics for Hepatitis B, 2005




Mutations in HBV POL Associated with LMV, TDF, ABC FCV Resistance

LMV Mutations
i53s

il 80Irv
il 821V
tF169L
mv173L
ril_180M/NV
tA200v
iM2041
iM204v
V2071
ns219P
il 229V

TDF Mutations
tA194T

ABC Mutations

H234Y

FCV Mutations
tHIONY
tv173L
tP177L

il 180M/V
T1845

mv2071

MR243K

F-A inter-domain
A Domain
A Domain
B Domain
B Domain
B Domain
C Domain
C Domain
C Domain
C Domain
C-D inter-domain
C-D inter-domain

B-C inter-domain

C-D inter-domain

A Domain
B Domain
B Domain
B Domain
B-C inter-domain
C Domain
D Domain

HBsAg Mutations
sA45S5

no change
no change
A1570)
E164D

no cnange
sL192F
W196S, W1961.
1195M
M198/W193S
S210R
sF220L

HBsAg Mutations
no change

HBsAg Mutations
no change

HBsAg Mutations
no change

E164D

no cnange

no change
sV176L

W199 Stop/no change

After end HBsAg

Locarnini, 2005

Journal of Antimicrobial Chemotherapy (2008) 61, 766768

Hepatitis B virus escape mutants induced by antiviral therapy

Julie Sheldon and Vincent Soriano®

Department of Infectious Diseases, Hospital Carlos 111, Madrid, Spain

HBsAg

TI128N

% - P120T
" V1421 =

MI1331

DI144E

G145R
’

\
Drug-selected >

Immune-selected

mutations

~
~
El64D

mutations VI73L

L180M No change
AlSIT W172stop
V1911 W182stop
A194T No change
M204V 1195M

M2041 W196S/L/stop
V2071 ~WI199stop
N236T “” No change




HBsAg testleri
« HBsAg >10% HBV virionu

«( 5ng HBsAg/ml'=~ 108 HBsAg/ml

~ 10* HBV/ml

*0.1ng HBsAg/ml serum = 2 x 107 HBsAg/ml
- = 2000 HBV/mI

*0.2ng/ml HBsAg = 0.05 |IU/ml HBsAg
-~ 4000 HBV/ml
* JU Diinya Saglk Orgiitii standardina gére

Deguchi M, et al. Quantitation of hepatitis B surface antigen by an automated
chemiluminescent microparticle immunoassay. J Virol Methods 2004, 115:217

HBsAg testlerinin duyarhigi

v Kullanimdaki HBsAg testlerinin saptama

sureleri arasinda 9 -14 gun fark olabilir
(Scheiblauer H, 2006, Biswas R, 2003)

v Serokonversiyon duyarhligi ile analitik
duyarlilik arasinda genelde tutarhlik var
(istisnalar da var)

v Yeni testlerin analitik duyarlihdr 10 kat
artirllmis




HBsAg kantitasyonu

v" HBsAg konsantrasyonu HBYV ile enfekte
hastalarda HBV'nin aktivitesi hakkinda ALT
yukselmesinden once bilgi verir.

v IFN tedavisinin basarisizligina ait 6n veri?
v" HBsAg > serokonversiyonu ile iliskili

v" cccDNA miktari ile iligkili

HBYV ylzey antijeni mutantlarina bagl
HBsAg negatifligi

* HBsAg “a” determinantindaki amino asit degisikligi >
Yapisal degisikler > noétralizan antikorlarin (anti-HBs)
baglanmasini etkileyebilir

> Immin-kacak mutantlar

» Tanidan kagan mutantlar

* HBsAg negatif — HBV DNA pozitif

+ HBsAg tarama testleri: Yakalama antikoru + saptama
antikoru

U Monoklonal — poliklonal / polivalan anti-HBs

Carman et al. Lancet 1990,336:325-9, Molecular variants of hepatitis B virus. J Viral Hepatitis 1996,4:511-20.
Echevarria JM, Avellon A. Echevarria JM, Avellon A. Hepatitis B virus genetic diversity. J Med Virol
2006,8:536

Weber B. Diagnostic impact of the genetic variability of the hepatitis B virus surface antigen gene. J Med Virol
2006, 78:559




HBsAg test indeks: S/CO ve vahsi tipe orani (%)

Test A TestB TestC TestD TestE

indeks % |Indeks % |indeks % |indeks % |Indeks %
Vahsi tip adw?2 51 8.6 4.0 15.0 7.8
T126S 42 (82) |11.8 (137)[3.6 (88) [13.0 (87) |8.6 (111)
Q129H 3.7 (73) |11.6 (135)|3.2 (80) |12.0 (92) |7.2 (93)
M133L 42 (82) |13.3 (155)[3.1 (76) [11.0 (92) |7.0 (90)
D144A 33 (64) |88 (102)|23 (57) |50 (45) |5.4 (69)
G145R 33 (65 |56 (65)|25 (61) |3.0 (60) |0.5 (6)

T126S+G145R |3.1 (60) |4.8 (56) [2.3 (57) |22 (15) |0.5 (6)
P142L+G145R |34 (67) |84 (98)|2.7 (66) |2.7 (18) |0.5 (6)
P142S+G145R |3.6 (70) |6.7 (78)|2.9 (72) [3.7 (25) |0.5 (6)
D144A+G145R |29 (57) |1.7 (20)|1.7 (41) |0.7 (5) |05 (6)

Weber B. Diagnostic impact of the genetic variability of the hepatitis B
virus surface antigen gene. J Med Virol 2006, 78:559-S65

Scheiblauer H, et al. Evaluation of 17 CE-marked HBsAg assays with respect to clinical sensitivity,
analytical sensitivity, and hepatitis B virus mutant detection. J Med Virol 2006; 78:S66-S70 (B)

Mutasyon (rekombinan) | S/CO | S/CO | S/CO | SIC IU/ml | S/CO | S/CO | S/CO | SICO
2 3 5 6 7 11 13 16 17

D144A/L186T (1/10) | 20.2 8.2 128 | 8.7 0.4 3.3 05 |46 |23
D144A/L186T Yok Yok Yok | Yok Yok |Yok (84 |Yok |Yok
M133T 29.2 12.9 211 | 224 1.1 7.8 72 |70 |73
M133T/M163F 16.1 4.8 144 |95 0.3 1.7 22 |31 23
T123N 26.9 Yok 4.5 23.1 Yok |Yok (0.8 |48 |20
Y100C/P120T 0.6 Yok 329 |466 |Yok |Yok |27.8 [145 |6.7
T143L (1/10) 471 24.6 36.3 | 824 5.2 245 |-01 (222 | 161
T143L Yok Yok Yok | Yok Yok |Yok |[0.6 |Yok |Yok
S143L (1/10) 494 28.5 >>> | >>> 15.6 | 157.7 |0.0 |34.6 |474
S143L Yok Yok Yok | Yok Yok |Yok [1.2 |Yok |Yok
S38P/M198T 12.7 Yok 10.0 |6.9 Yok |[Yok |55 |29 |1.8
C76Y/R169H 36.3 6.9 270 |357 1.7 11.7 |43.7 [ 12.8 | 6.9
S53L/I126N/S210N 20.3 4.1 8.0 14.7 0.6 4.0 19.3 6.3 | 2.1
C76Y/T143M/F219S | 6.5 23 5.2 5.3 0.3 1.8 0 23 |08
(1/10)

C76Y/T143M/F219S | yok yok yok yok yok yok yok |yok |[13.6




Scheiblauer H, et al. Evaluation of 17 CE-marked HBsAg assays with respect to
clinical sensitivity, analytical sensitivity, and hepatitis B virus mutant detection.
J Med Virol 2006; 78:566-S70 °

Mutasyon S/ICO |S/CO |S/CO |S/ICO |[S/CO |S/CO |S/CO |S/CO |SI/ICO
(rekombinan) 2 3 4 5 6 8 11 12 16
T126S 14.1 12.73 |8.64 |10.32 |10.42 | 20.17 |3.56 | 3.74 |3.84
Q129H 11.26 | 16.31 |8.61 |8.90 8.76 |20.21 |3.22 | 4.08 |30.90
M133L 12.09 |12.41 |8.58 |9.95 8.42 |12.72 |3.06 |4.17 |3.13
D144A 11.06 |12.31 |6.55 |8.45 3.58 |6.47 |2.30 [3.16 |1.94
G145R 0.80 11.03 | 0.56 |8.80 421 (010 |2.47 |3.20 |2.06
T126S+ G145R 0.82 9.21 0.56 |6.56 406 [0.10 |2.29 |235 |1.58
P142L+ G145R 0.72 10.48 |0.56 |8.37 3.76 |0.10 |2.67 |3.26 |2.54
P142S+ G145R 1.69 10.57 | 0.56 | 8.81 409 (010 |290 |3.10 |2.39
D144A+ G145R 2.63 10.71 | 0.56 |8.40 3.33 |0.10 (1.67 |2.61 |1.52

Scheiblauer H, et al. Evaluation of 17 CE-marked HBsAg assays with respect to
clinical sensitivity, analytical sensitivity, and hepatlitis B virus mutant detection.
J Med Virol 2006; 78:566-S70®

Dogal S/CO | S/ICO | S/ICO | S/CO |S/CO |IUm |S/ICO | S/CO |S/CO | S/ico
mutantlar | 2 3 4 5 6 | 11 13 16 17

7
G129H 17.81 | 8.40 |10.02 |11.38 [13.12 | 0.60 | 4.65 10.73 | 4.05 |2.91
M133T 16.65 | 7.27 |10.28 | 10.67 |12.27 | 0.53 | 4.18 947 |4.27 |3.17
G145R 075 |4.88 |042 |925 |7.06 |028 |267 0.03 [3.15 |2.13
T143L* |47.38 | >> 56.91 |>>> |>>> |>250|1823.52|0.20 |35.61 |>>>
L110R/R1 |50.92 | 38.99 | 1.08/0 | 33.15 |yok |44.6 |yok 0.29 |75.61 | 49.67
22K/Y/F13 86 2
4S/P142L/
D144A**

*Levicnic-Stezinar S. Hepatitis B surface antigen escape mutant in a first time blood

donor potentially missed by a routine screening assay. Clin Lab 2004,50:49-51.

**Westhoff TH, et al. Fatal hepatitis B virus reactivation by an escape mutant following rituximab
therapy. Blood 2003;102:1930.




izole anti-HBc pozitifligi

» Akut HBV enfeksiyonu pencere donemi

> lyilesmis HBV enfeksiyonu (anti-HBs
saptanamayan duzeye dusmus)
» Kronik HBV enfeksiyonu (Gizli — “occult”)
— Dusuk duzeyde HBsAg
— Mutasyonlara bagl HBsAg negatifligi

— HCV, HDV, HIV ko-enfeksiyonlarina bagli
HBsAg baskilanmasi

— Immin baskilanma
— HBsAg - anti-HBs immun kompleksleri

Journal of Medical Virology 80:405-410 (2008)

Naturally Occurring MHR Variants in
Turkish Patients Infected With Hepatitis B Virus

A. Arzu Sayiner,'* Ayla Ozean,” and Aylin Sengonul'

I)fpm tment of Clinical Microbiology, Dokuz Eylul University School of Medicine, Izmir, Turkey
D{.parmamr Uf(hmc uF \'fumf)mfm,_\ A.f.u’un f mu.r rr\ ‘x?rum’ r:,r ‘n'] (.l'u ine, Antalva, Turkey

HR vanants were

wvariatinn  Maet A TR '_\nlri ciihetititinne

A e AAAAsALAAL WA MAAS M A s AR s

Sample code Amino acid variation Vitros (sample/cutoff) Architect (IU/ml)

Al6 Prol42 Thr Positive (8780) Positive (>250)

Bl14 Thr125Met Positive (3830) Positive (>250)
Positive (636 Positive (>250)

B17 Thr118 Pro]27Ala
B18 CSerl143Lew) Positive (>250)
B35 AspIZdGlu Positive (o150) Positive (>250)

B38 Thr140Ile Positive ( 144[)! Positive (>250)




(10/12)

Grup PreS1 PreS2 S Toplam
(mutasyonlu (ortalama) (ortalama) (ortalama) (ortalama)
ornek/sayi)

Kr. HBV enf. 1-5 (1.2) 1-5 (2.1) 1-4 (2) 1-10 (4.2)
(17/22)
Kr. Hep B; 2 3 1 6
immduntolerans

(1/3)

Kr. Hep. B, 1-5 (3) 1-3 (1.6) 1-4 (2.5) 1-10 (4.4)
HBeAg +

(5/5)
inaktif HBV 2 1-5(2.4) 3-4 (3.5) 1-9 (4.7)

tasiyicisi

(6/8)

Kr. Hep. B, 1 1-3 (2.3) 1 2-5(3.2)
HBeAg - (5/6)
preS1 33- S 162 amino asitler
Grup PreS1 PreS2 S Toplam
(mutasyonlu (ortalama) (ortalama) (ortalama) (ortalama)
ornek/sayi)
Alisiimig disi 1-4 (1.8) 1-5 (2.1) 1-15 (3.1) 1-24 (5.2)
serolojik profil
(24/26)

" zole anti-HBE&* 4 5 15 4T
u2|t|wgw)ﬂ?;§ W
HBsAg — 0 2 6 8

anti-HBc +
anti-HBs + (1)*
HBsAg ve anti- 1-2 (1.3) 1-4 (2.1) 1-5(2.3) 1-9 (4.6)
HBs pozitif
(8/8)*
HBsAg +/- 1-4 (3) 1-4 (3) 1-2 (1.3) 3-9 (6.5)
(4/4)
HBsAg + 1-2 (1.7) 1-3(1.3) 1-6 (2.4) 1-6 (2.9)
anti-HBc -




Grup PreS1 PreS2 S Toplam
(mutasyonlu (ortalama) (ortalama) (ortalama) (ortalama)
ornek/sayi)

Kc. tx+HBV 1-4 (2.6) 2-5(3.2) 3-5(3.6) 8-13 (9.4)
re-enf. (5/5)
Akut HBV enf. 2 3-5 (4) 1 6-7 (6.5)

Pencere
dénemi (2/3)

izolatlarin timii (58) genotip D

Serotipler:

2 ayw1, 46 ayw2, 6 ayw3, 2 karigik

Eylem Karatas; [IUMS, 2008

PreS ve S gen boélgelerinde sik mutasyon rastlanan (>5) kodonlar ve mutasyonlan

Bolge Mutasyonlar Kronik HB Atipik KC Tx reenf Akut HB Asih Hemodiyaliz Toplam
PreS1 L85I 20 729 0(0) 00) 0(0) 5
L85M 0 (0) 0 (0) 1(20) 0 (0) 0(0) 1
A90T 4(182) 1(17) 1(20) 1(33.3) 0(0) 10
A0V 1(4.5) 0(0) 0(0) 0(0) 0(0) 1
N114D 5(22.7) 2(8) 2 (40) 1(33.3) 0(0) 10
N114E 0(0) 0(0) 1(20) 0(0) 0(0) 1
PreS2 R18K 1435 3013 2(40) 1(333) 0(0) 7
F22L 1(4.5) 1(4) 1(20) 1(33.3) 0(0) 4
F22S8 0(0) 14 1(20) 0(0) 0(0) 2
V39A 3(13.6) 5(21) 1(20) 0 (0) 0(0) 9
PHH 12 (54.5) 14 (58) 3(60) 1(333) 1(50) 31
P41L 0(0) 0 (0) 0 (0) 1(33.3) 0(0) 1
P21 2(9) 0 (0) 1(20) 2 (66.6) 0(0) 5
S FSL 2(9) 2(8) 1(20) 0(0) 0(0) 5
HBs1 T118A 20) 28 1(20) 0(0) 0(0) 5
T118K 0(0) 0(0) 1(20) 0(0) 0(0) 1
HBs3 Q129H 0O 20 1(20) 0(0) 0(0) 3
QI129R 0O 1(4) 0(0) 0(0) 1(50) 2

Karatas E; IUMS, 2008




Alt bolge Mutasyonlar Kr HB Atipik Ke Tx AKkut Asili Toplam
(22) 24) reenf A3 hemodiyali
) z(2)

PreS2 Baslama M1V 1 0 0 0 0 1
kodonu

S T lenfosit 3 5 1 1 0 10
epitopu

N40S 2 0 0 0 0 2

C76Y 0 0 1 0 0 1

MHR 2 14 5 0 2 23

(HBsD) L1091 0 C 1) 0 0 0 1

T1151 0 ~ 0 0 ~— 1

HBs2 P120T 0 1 1 0 0 2

P120A 0 1 0 0 0 1

TI23A 0 1 0 0 0 1

“a” det 0 9 2 0 2 13

(HBs3) T126] 0 Co) 1 0 0 1

QI129H 0 2 1 0 0 3

QI29R 0 1 0 0 1 3

TI3IN 0 2 0 0 0 2

MI133T 0 1 0 0 0 1

Y 134N 0 2 0 0 0 2

HBs4 S143L 0 1 0 0 0 1

S143M 0 1 0 0 0 1

S143T 0 0 1 0 0 1

DI144E 0 0 0 0 1 1

/G145 0 0N [/ 1N 0 0 !

\G145A / 0 L/ [\ o/ 0 0 1

Karatas E; IUMS, 2008
Sonuclar

Toplumumuzda okult HBV enfeksiyonu, immun ve tanisal
kacak mutantlar bulunmaktadir.

HBsAg ile ilgili alisiimis digi serolojik profillere ait
mutantlarda siklikla HBV S geni, MHR ve “a”
determinanti mutasyonlar bulunur.

HBsAg testlerinin performans ve mutant saptama
kapasitelerinin degerlendirilmesi gerekir.

Farkli populasyonlarda amino asit degisikliklerinin analizi
ve bildiriimesi 6nemlidir.

Mutasyonlarin klinik ve tanisal anlaminin
degerlendirilmesi degerlidir.
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HBYV ve karaciger transplantasyonu @
|
e HBV’ye bagl karaciger yetmezligi, transplantasyon
gerektiren nedenler arasinda dnemli bir yer tutmaktadir.
e HBYV ile enfekte alicida, transplantasyon dncesi
profilaksi uygulanmazsa, HBV enfeksiyonunun
yineleme riski %80; 5 yillik yasam sansi %40-60’dir.
e Risk, buyuk oOlgude, alicida transplantasyon sirasinda
replikatif HBV enfeksiyonu varhigi ile iligkilidir.
e Replikasyon, duyarlihdi <1023 kopya/ml olan bir yontem
ile degerlendirilmelidir.
[ X X ]
0000
o000
(] [ ] ::.
Profilaksi :

e Uygun profilaksi ile HBV yineleme riski iki yillik donem i¢in %10’nun
altina indirilebilir.

e Profilakside, HBIG ve/veya antiviral nikleoz(t)id analoglari
kullaniimakta, kombinasyon tedavisi yeglenmektedir.

e |V HBIG'nin pahali olmasi ve kullanim gig¢ligd nedeniyle, kisa sureli
IV HBIG kullanimi veya IM olarak dusuk dozda kullanimi yéninde
calismalar bulunmaktadir.

e HBIG tek basina kullanildiginda, dozun yetersiz kalmasi, erken
doénemde nikse; S antijeni (6zellikle “a” determinanti) mutasyonlari
ise ge¢ donemde nlkse yol acabilir.




HBIG uygulamasi

e HBIG’ne olan gereksinim, transplantasyon dncesi virus yuku ile
iliskilidir.

e Transplantasyon éncesi (dogal veya antiviral tedavi ile) HBV-DNA PCR
negatif veya dlizeyi 1023 kopya/ml altinda olan olgularda, kisa slreli IV
HBIG kullaniminin ardindan IM yolla uygulanan disik doz antikor
tedavisi yeterli olabilmektedir.

e Transplantasyon 6ncesi HBV viral yukunin énemi nedeniyle, nakilden
once antiviral ajanlarla HBV-DNA miktarinin azaltiimasi, saptanamaz
dizeye indiriimesi onerilir.

e Transplantasyondan birkag ay 6nce baslanacak antiviral tedavi ile virus
replikasyonu baskilanmali, transplantasyondan sonra HBIG + antiviral
kombinasyonu ile profilaksi strdirtlmelidir.

e Kullanilacak antiviral ajan ve suresi; HBIG dozu, verilis sekli ve kullanim
suresi; tedaviyi yonlendirecek HBV-DNA esik degerleri ve alternatif
tedaviler (HBV asisi, vb) konularinda hentiz yanitlanmamis sorular
bulunmaktadir.

Izlem

e HBsAg negatif, anti-HBc pozitif alicida, solid organ
(karaciger, bobrek, kalp) transplantasyonunun ardindan
HBV reaktivasyonu geligebilir.

e izlem, HBsAg ve HBV-DNA ile yapilmalidir. Normal
kosullar altinda, 3 aylik aralarla HBsAg, anti-HBs ve
HBV-DNA PCR izlemi dnerilmektedir.

e izlemde %24 olguda serumda, %30 olguda karacigerde
HBV-DNA pozitifligi saptanmaktadir.

e Olgularin izleminde kullanilacak HBV-DNA testinin
duyarhligi onemlidir.




HBV-DNA'da beklenen yanitin alinamamasi durumunda,
tedavinin duzgun kullanilmamasi ile ila¢ direnci
olasiliklarinin ayrilmasi gereklidir.

Bu amagla, antiviral ajanlara direng gelisimini
belirleyecek mutasyon analizleri yapiimalidir.

HBV niUksu saptanan olgularda tedavi, giderek artan
antiviral segcenekleri ile daha kolay duzenlenebilmektedir.

Transplantasyon sonrasi profilaksinin, bir stire sonra
kesilip kesilemeyecegi bilinmemektedir. Bu kararin
verilmesinde karaciger dokusunda HBV-DNA ve/veya
cccDNA'nin arastiriimasi yol gosterici olabilir.

HBYV ile enfekte verici ve
karaciger
transplantasyonu




Anti-HBc (+) verici ve
transplantasyon

Alicinin HBV bagigikhgi tasimamasi, vericinin anti-HBc +/- , anti-
HBs pozitif olmasi durumunda, karaciger nakliyle HBV bulagsma
riski %33-100 arasinda bildiriimektedir.

Verici karacigerinde HBV DNA’nin bulunmasi durumunda risk
yukselmektedir.

Plazmada HBV DNA’nin saptanamamasi, karaciger dokusunda
virus bulunmadiginin kaniti degildir.

Alicinin anti-HBs pozitif olmasi durumunda risk azalmaktadir.

Genellikle dokuda HBV-DNA testi yapilamadan transplantasyon
gerceklestirildigi icin seronegatif transplant adaylarinin
asilanmasi ve anti-HBs yanitinin gosterilmesi 6nemlidir.

Nakil, 6ncelikle HBsAg (+) aliciya, ikinci sirada anti-HBs (+)
aliciya, son segenek olarak profilaksi altinda anti-HBc (-) aliciya
yapilabilir.

e Transplantasyon sonrasi uygulanacak
profilaksi konusunda uzlasiimis bir oneri
bulunmamaktadir.

e SOz konusu vericilerin, karaciger disi solid
organ transplantasyonunda sorun
olugturmadiqi, klinik ve biyokimyasal HBV
gelismedigi gosterilmistir. Yine de alicinin
HBV’ye karsi dogal bagisik veya asili olmasi
ve aslli olgularda transplantasyona yakin
anti-HBs kontrolu onerilir.




HBsAg (+) verici ve karaciger
transplantasyonu

e Bu tdr bir vericinin karacigeri sadece HBsAg pozitif
alicilarda kullanilabilir.

e Karacigerde hasarin minimal olmasi ve vericide viral
yukin 1023 kopya/ml’nin altinda olmasi durumunda
kullanilmasi onerilir.

e Vericide HCV ve HDV koenfeksiyonu olmamalidir.

e Transplantasyon sonrasi uygulanan HBIG +
lamivudin ile HBV’nin baskilandigi ancak ciddi HDV
enfeksiyonu gelistigine iliskin olgu sunumu vardir.
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Post Transplant Lenfoproliferatif Hastaliklarda (PTLH)

Viruslarin Rolu

Sunum plani

= Girig,tanimlar

= PTLH-EBV birlikteligi

= Epidemiyolojik veriler,risk faktérleri

= Patofizyoloji

= Primer EBV inf.,reaktivasyon,latent inf...
= Latent nikleer antijenler

= Klinik-ayirici tani

= Onlem ve tedavi yaklagimlari

u Asl
u EBV ve immun sistem monitdrizasyonu
u Anti viraller

Prof.Dr.Meral Gliltekin

Lenfoproliferatif hastaliklar

Otoimmdin Lenfoproliferatif Sendrom

Multicentrik Castleman Hastalgi

Anjioimmunoblastik Lenfadenopati

Immiin yetmezliklere eslik eden LPH
Konjenital immdin yetm .
AIDS le birlikte

PTLH

1968 Doak ve ark.bdbrek tx..lenfoma
1984 Starzl ve ark.PTLH tanimini yapiyorlar..
Organ tx'in iyatrojenik bir komplikasyonudur.
Mortalite orani % 30- 60




PTLH siniflama

Hiperplastik PTLH ‘erken lezyonla
Reaktif plazmositik hiperplazi poliklonal
Infeksiydz mononiikleoz
Atipik lenfoid hiperplazi

Polimorfik PTLH

Lenfomat6z PTLH ( monomorfik ) monoklona

B hiicreli lenfoma T hiicreli lenfoma
Diffiiz biiytik B hiicreli lenfoma Periferal T hiicreli lenfoma
Burkitt / Burkitt benzer lenfoma Anaplastik bliylik hiicreli lenfoma
Maltoma Hepatosplenik gamma-delta T lenfoma
Diger
Plazmositom
Miyeloma

PTLH gelisme orani ?

= Barsak tx % 20

= Kalp / AC tx %>5-20

» KC tx % 2-8

= Bobrek tx % 1-10

= T hc.depleted KI % 24

= ort: %0 0.8 - 32

Etkileyen en onemli faktorler
1-Tx tard
2-immunsupresif ilag tur( / dozu




% PTLH

PTLH : Ne zaman ?

En erken 1 hafta
Solid organ Tx ilk atak ort.6.ay
Kok hiicre Tx ilk atak ort.2-3 ay

Alici yaginin artmasi
immunsupr.dozunun daha az olmasi

Kalp/ AC PTLH % 50 si ilk yil
Bbrek PTLH % 20 si ilk yil

AC kalp tx

Primer EBV inf.
Anti lenfosit antikor
Cocuk alici

Tx sonrasi yil

erken gec

PTLH risk faktorleri

olid organ ve KI nakil olgularinda farkliliklar gdsterir.

Temel olarak :

Yas : 18 Y dan kiclik olanlarda RR : 2.81
1Y dan kuiicuk olanlarda RR : 10.37

Beyaz irkta daha fazla

EBV immin durumu : seronegatiflerde rsk fazla
CMV inf.

Ozgiil anti lenfosit tedavi

HLA uyumsuzlugu

T hlicre deplesyonu




PTLH risk faktdrleri : Immiinstipresif kullanimi

n onemli risk faktoriddr.

Indiiksiyon ve rejeksiyon tedavisinde kullanilan immunsiipresyon..

Ozellikle OKT3,ATG kullanimi.... Takrolimus,siklosiporin..PTLH riski
artiyor..

AC / kalp tx hastalarnda erken dénemde daha fazla gérilmesinin en
onemli nedeni..

112 antikor kullanimi artisa neden olmadi

Mycophenolate mofetil ? Artis gézlenmedi ancak CMV inf ve BK virus
nefropatisi artti

Rapamisin inhibitorleri —veri yeterli degil-

Konumuzun Kahramanlari
EBV i - CD 21 : EBV reseptori
T\ -y hhs ayni zama 3d reseptori

B lenfositleri EBV nin en 6nemli
rezervuaridir

EBV +B hiicreleri Sitotoksik T lenfosit : CTL
EBV spesifik CTL lerin kontrolundedir s
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EBV ile iligkili maligniteler

= Burkitt lenfoma

= SSS lenfoma

= B hiicreli lenfoma

= T hiicreli lenfoma

» Pr.efflizyon lenfoma

= Hodgkin ‘s

= Nazofarengeal karsinoma
= Duz kas timoru

= PTLH

EBV antijenleri

Litik : Membran Ag MA
Erken Ag EA-D, EA-R
Viral kapsid Ag VCA

Latent: EB Niikleeer Ag’ ler EBNA 1
EBNA 2
EBNA 3 ( 3a)
EBNA 4 (3b)
EBNAS5(LP)
EBNA 6 (3c)
Latent membran Protein LMP1
Terminal Proteinler LMP2A7B




EBV latent genlerin ekspresyonu

Latent tip EBER EBNA-1 EBNA-2 EBNA-3 LMP1 LMP2 BARTs

I + + - - - - + Burkitt L.
Il + + - - + + + HL,T cell [
PEL
/] + + + + + + + PTLH,IM
v + +- - - - - ? Saghkh
tagiyici

Latent fazda en erken beliren ag
Esas gorevi ,EBV episomunun devamliligini saglamaktir.
B lenfomada EBNA 1 inhibisyonu apopitozisi indukler..

= 2 V-2l protemmi—aktiveeder:

Apopitozisi spesifik olarak bloke eder..
Nur 77 ( nukleer hormon reseptérl ) Gzerinden mitokondriden
sitoplazmaya translokasyon..sitokrom ¢ salinimi induklenir

Hucreler arasi adezyon molekdllerini stimile eder
Sinyal iletimini etkiler

NF alfa B aktivasyonu ¢ok sayida anti apopitotik geni
(bcl2,md 1,c/AP 2 vb.) ekspre eder.

Apopitozisi engeller

Onkogendir.B hc transformasyonunu saglar ..

B hucresinin yasam suresini arttirir
Ras / P / 3K/ Akt sinyal yolu Gzerinden
Sinyal iletiminde rolu olan tirozin kinazlari inhibe eder




1- Apopitozisin engellenmesi

2-T h supresyonu sonucu CD 8+ T hc..artmasi ...

3-immunstipresyonda CTL ler baskilanmasi ....

‘}' - -. 34
» : : Buyuk hucreli
B hiucre immortalizasyonu... B cell lenfoma

Lenfomagenez baslar

Latency type |
| Locus control region
LRS [
LMP1 LMP2B oriP
TR 4
LMP2Ap EBER1&2 FR DS Rep*
x| | ->—
o P
CTCF
Latent EBV episome

Latency type Il
| Locus control region
LRS
LMP1 LMP2B e
LMP2Ap P EBER1 &2
Il | iy

BARF1p/ 2 — 19 - -

CTCF

?
BARTp
Latent EBV episome

Niller HH :Autoimmunity 41(4):298,2008.




Latency type llI

| Locus control region |

LRS
LMP1 <47 LMP2B

LuP2Ap "" EBER 1 &z

BARF1p/E_' _ ""." - = -
CTCF
Qp
?
BART] :
P Latent EBV episome T ‘%‘

" /

Niller HH :Autoimmunity 41(4):298,2008.

PTLH Patogenez

Immunosuppression
Reduces
memery EBV-
speciic CTL
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*

et antigens

Primary EBV Primary CTL Secondary
infection response EBV-specific
memaory CTL

response
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O e uB

\ dendritic cells
w-re
ann

€D,
COre <;:D Lim WH,Nephrology 11:355,2006.

lymphoproliferation
(PTLD)




Klinik

En siklikla allograft....
Ilk yil gelisen PTLH gnl
allogratta

GIS

Sinonazal kavite
Deri...

SSS

izole lenf nodlari
Vaskiilit

SUPHELEN !l

Organ disfonksiyonu
Nedeni aciklanamayan ates
Diare,GIS kanama

Kilo kaybi

Adenopati

Kitle lezyonu

Nazal hava yolu obst.

SSS yakinmalari

PTLH Ayirici Tani

Organ rejeksiyon epizodu

Infeksiyonlar..
Aspergillus
CMV..

Kedi 1singi hastaligi

Bartonella henselae

Kedi isirigi dykdisdi
B.henselae IgM
Steiner boyama...




Tani

Altin standart : Patoloji
Doku eksizyonal biyopsisi
Igne aspirasyonu tercih edilmez

Floresan insitu hibridizasyo

Immunohistokimya
.. 0 ) RS ‘..". o3 - o )‘

Immunfenotip belirlenmesi
LDH duzeyi

Seroloji ?

EBV DNA PCR

Radyolojik goriintileme

Southern blot




BV serolojisi : nerede ?7x sncesi durumu belirlemede yarari var

VCA IgG VCA IgM EA IgG EBNA

Duyarli - - - -
Primer inf. + + -+ -
Gegcirilmis inf. + - -+ +

Reaktivasyon ++ - ++ ++

EBV viral yuk izlemi
esitli calismalar : % 60 -100 duyarh
% 71-100 dzgul
Gruplar standardize degil
Ornek : Plazma ? ,tam kan ? , mononiikleer hc ?
Prediktif deger ? 10 000 kopya / ml plazma ?
Alcinin izlemi 6nemli..
= Seronegatif alici,seropozitif donor
= T hicre deplesyonu

EBVDNA —PTLH... = HLA uyumsuz kok hicre nakli

Daha gec¢ gozlenir
Prognoz daha kot




EBV DNA ve EBV CTL birlikte degerlendirilirse daha duyarl ve 6zgiil
sonuclar alinir..

PTLH olmaksizin EBV CTL yaniti diistk olabilir..

Tx 6ncesi genetik yatkinlidi olanlarin arastirimasi ??
BCL 6 mutasyonu : prognostik belirleyici.. tedaviye yaniti ve klinik
gidisi belirlemede ..

Lenfosit apopitozisinde bozukluk : Fas proteinini kodlayan TNFRSF6
geninde mutasyon var mi?

IL 10 izlemi

*EBV transforme B lenf igin bliyliime faktordd(ir.

Tedavi yaklagimlari

Immiinsiipresyonun azaltimasi
Monoklonal anti B lenfosit tedavisi
Adoptif immunoterapi

EBV spesifik T hiicreleri

Antiviral tedavi

II-6 monoklonal ab.

Alfa interferon

Sitotoksik kemoterapi

Cerrahi rezeksiyon

Radyoterapi

NF-alfa beta inhibitori : Simvastatin
Proteosom inhibitori : Bortezomib




‘ Immiinsiipresyonun azaltilmasi

= Ilk kez 1984 Starzl ve ark.
= Immiinsupresyonun azaltimasina yanitsizlik nedenleri :

Serum LDH 2.5 x
Organ disfonksiyonu
Cok sayida i¢ organ tutulumu

= EBV DNA - ise bu yaklagimda basari sansi az..

Anti CD 20 monoklonal antikor

B hlicre ekspresyonunu nétralize eder

insan / fare monoklonal anti CD 20 ak.( Rituximab)
Iyot 131 bagh anti-CD 20 ak ( tositumomab )
Yittrium 90 bagh anti-CD 20 ak (ibrutumomab )

Viral ylik azalmasina karsin timor progresyonu
gostermeyen olgular da var !!

= Klonal anti-CD 20 mutantlar tanimlandi




AK)..

. EOT : otolog lenfokinle aktive edilmis dldlrict hicreler

= Anti viraller : Latent fazda etkisiz ancak litik fazda virus
olasihgi nedeni ile ?

= Anti sitokinler : Anti IL 6 ak.....
IL 10 baskilanmasi :Rapamycin
= INF alfa..
= Sitotoksik kemoterapi..
= LMP1 ve LMP2 latent genlerin spesifik olarak baskilanmasi
= Sinyal Uretimi Uizerine etki....(Simvastatin)

EBV spesifik CTL uygulamasi

A-ex vivo EBV CTL
B-dondr EBV CTL
Kimlerde ?
Step 1: LCL Allojeneik kok hiicre
generation alicilan,
H=B MBS HLA uyumsuz AC tx ,
SSS PTLH
Step 3: QA/QC
Sterility

HLA type
— Phenotype

\; Cytotoxicity

Step 2: CTL
expansion

4-7 weeks

= EBV spesifik CTL tedavisinde ex ..EBNA 3 B de delesyon....




i Tedaviye yaniti etkileyen faktorler

= Multipl organ tutulumu

= SSS tutulumu

= Geg PTLH

= Monoklonal olmasi

= T veya NKPTLH

« EBV - PTLH

= Alic kdkenli olmasi

= Proto onkojen ya da tlimér siipresor genlerin varligi

i Yanit aranmaya devam edilen noktalar

= Retransplantasyon ? Prognoz ? PTLH rekirrensi olmadi

= EBV seronegatif alicl..tx éncesi immunizasyon ? Dendritik
hicre bazli agilar

= TXx Oncesi kan nakli ile serokonversiyon olusturulmasi ???
= Iyatrojenik EBV inf...Etik sorunlar ? Riskli ..
= EBV viral ylk izleminde protokoller gesitli !!
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Yeni Anti-HIV Ajanlar:

Maraviroc ve Raltegravir

Prof.Dr.Diirdal Us
Hacettepe Uni. Tip Fak. Mikrobiyoloji ve Klin. Mik. AD. Ankara




Kisaltma ve Aciklamalar

* ARV — Antiretroviral

+ HAART — Highly Active Anti-Retroviral Therapy
* RT — Revers transkriptaz

* NRTI — Nukleozid/nikleotid RT inhibitora

*  NNRTI - Non-nukleozid RT inhibitéru

* Pl — Proteaz inhibitéru

+ IN > integraz

* TE (“Treatment-experienced”) — Daha 6nce (=6 ay) NNRTI, NRTI ve PI
tedavileri almasina ragmen viral yika >1.000 kopY(a/mL olan ve/veya bu 3
ila¢ sinifindan en az birine kargi genotipik/fenotipik direncin saptandigi
hastalar

* TN (“Treatment-naive”) — Daha 6nce hi¢ ARV tedavisi almamis hasta

+ OBT (“Optimized Background Therapy”) — TE hastalarda
genotipik/fenotipik olarak virusun duyarli oldugu saptanan ilaglarla
uygulanan tedavi protokolu

HIV replikasyon dongusu ve ARV ajanlarin
hedefleri

Girig integraz
inhibitorleri inhibitorleri

Reverse
transcriptase

Receptor and|
co-receptor proteins

’ (;4 J \ Translation Budding
Reverse §9§ Transcription J\

CCETD | transcription j
‘c‘ e Intei} ration \é :}'{) \
/ Polypeptide Viral proteins

@ Uncoating @ k"? - ::::n,::e

(&, - G Proteolytic processing S at the cell
- 4 s by viral protease | bi

- - - - circular DNA membrane
inhibitorleri ‘ /




DRUG THERAPIES

B a Z I i I k H I e r Antiretrovirals emerging over the past two decades have changed HIV therapy

PRODUCT ___ GENERIC NAME MANUFACTURER APPROVED
ide/Nu ide Reverse Transcriptase Inhibitors
Retrovir Zidovudine (AZT) GlaxoSmithKline 1987
Videx Didanosine (ddl) Bristol-Myers Squibb 1991
i Hivid® Zalcitabine (ddC) Roche 1992
+ 1981 — Ik AIDS olgusu Zerit Stavudine (d4T) Bristol-Myers Squibb 1994
. Epivir Lamivudine (31C) GlaxoSmithKline 1995
. 1983 — HIV’in tanimlanmasi Combivir___Lamivudine, zidovudine GlaxoSmithKline 1997
. Ziagen Abacavir GlaxoSmithKline 1998
¢« 1987 — llk ARV ilag olan Trzivir ‘Abacavir, zidovudine, lamivudine _GlaxoSmithKline 2000
h Ly Viread Tenofovir Gilead Sciences 00}
zidovudin’in onay! Emirna___Emiriitabine Gilead Sciences 003
. . Epzicom Abacavir, lamivudine GlaxoSmithKline 004
. 1995 - |k PI ||ag olan Truvada Tenofovir, emtricitabine Gilead Sciences 004
. b
SaQUInaVIr n Onay| ide Reverse Transcriptase
. . Viramune __Nevirapine Boehringer Ingelheim 1996
¢« 1996 — llk NNRTI ilac olan Rescriptor _ Delavirdine Pfizer 1997
. T Sustiva Efavirenz Bristol-Myers Squibb 1998
nevirapin’in onay! intelence ___Etravirine Tibotec 2008
* 1996 —» HAART uygulamasinin | protease mhibitors
invirase Saquinavir Roche 1995
baslamasi Criivan—Tindinavr Merck 19%
f . TR Norvir Ritonavir Abbott Laboratories 1996
. 2003 — Ik fuzyon inhibitoru Viracept Nelfinavir Agouron Pharmaceuticals/Pfizer/Roche 1997
A Agenerase® _Amprenavir GlaxoSmithKline 999
enfuvirtid'in onay!l Kaletra Lopinavir, ritonavir Abbott Laboratories 000
Lexiva Fosamprenavir GlaxoSmithKline 00
* 2007 —> Reyataz Atazanavir Bristol-Myers Squibb 00:
i . . Wy eg e e Aptivus Tipranavir Boehringer Ingelheim 00!
— |k giris inhibitoru Prezista___ Darunavir Tibotec 00!
H b
maraviroc un onayil Entry and Fusion Inhibitors
P TR Fuzeon Enfuvirtide Roche/Trimeris 2003
— lIk integraz inhibitoru Selzeniry  Maraviroc Pizer 2007
s
raltegraV|r In onayi grase Inhibitors
Isentress Raltegravir Merck 2007
N N N Multiclass Combination
Thayer A. Chemical&E ngineering News Atripla Efavirenz, emtricitabine, tenofovir Gilead Sciences/Bristol-Myers Squibb 2006
2008; 86: 29 a Diccontinued by manufacturor. SOURCE: U.S. Food & Drug Adminictration

HIV/AIDS Tedavisi

+ 1990’larda ARV ilaglarin kullaniimaya baglamasi HIV
enfeksiyonunun tedavisinde é6nemli bir adim olmustur.

« Tedavi ile virusun vicuttan tamamen elimine edilmesi mimkin
degildir.

* Tedavinin hedefleri:

Viral ylkun etkin olarak ve uzun sureli baskilanmasi

immiinolojik islevlerin diizeltiimesi ve/veya korunmasi
HIV ile iligkili morbidite ve mortalitenin azaltiimasi
Yasam kalitesinin artiriimasi

Vertikal HIV bulaginin dnlenmesi

» Geligmis llkelerin protokollerinde, CD4+ hiicre sayisi <350/mm? olan
hastalara viral yuk dikkate alinmaksizin tedavinin baglanmasi
Onerilmektedir.

* HAART uygulamasi, HIV/AIDS hastalarinin standart tedavisini teskil
etmektedir.




HAART

« HIV/AIDS i¢in minimum 3 ilagla uygulanan kombinasyon (kokteyl)
tedavisi

* 1996 yilinda basglayan uygulama ile
— Plazma viral yukinde azalma,
— CD4 hicre sayisinda yukselme,
— Lenf nodu yapisinin restorasyonu,
— AIDS’e bagl 6lim oranlarinda dramatik azalma saglanmigtir.

« Tedavi verilen hastalarda, virusun duyarh oldugu strece ¢ok
sayida olasi protokoliin uygulanma secgenegi vardir.

« Tedavinin virolojik bagarisi, uyum oraninin yliksek olmasina
baghdir. Optimal virolojik slpresyon igin uyumun >%95 olmasi
gereklidir.

Updated IAS-USA Guidelines:
When to Start®

Year Recommendation to Begin Recommendation to Consider
Immediate Therapy Immediate Therapy
2006 * Active AIDS * No history of active AIDS, but CD4+ cell count
* No history of active AIDS, from 200-350 cells/mm3
but CD4+ cell count « CD4+ cell count > 350 cells/mm? but rapid
<200 cells/mm3 CD4+ cell count decline, HIV-1 RNA > 100,000

copies/mL, high CV risk patients, other non-
AIDS risk factors*

2008 * Active AIDS » CD4+ cell count 2 350 cells/mm?
* No history of active AIDS, but rapid CD4+ cell count decline
but CD4+ cell count (> 100 cellsyfmm3/year), HIV-1 RNA
< 350 cells/mm3 > 100,000 copies/mL, high CV risk patients,

other non-AlIDS risk factors*

*Non-AIDS risk factors include HIV-associated nephropathy, hepatitis C, hepatitis B

® Slaytin orijinalliginin bozulmamasi igin
Hammer SM, et al. JAMA 2008;300:555 ozellikle Tirkge'lestirilmemistir.




HAART baslangi¢ tedavisi i¢in onerilen
protokol

Construct regimen by choosing one component from
Column A and one component from Column B

NNRTI Pl 2-NRTI

Efavirenz | Atazanavir + Ritonavir Tenofovir/Emtricitabine (Truvada)
Fosamprenavir + Ritonavir Abacavir/Lamivudine (Epzicom):
Lopinavir/ritonavir (Kaletra) for patients who test negative for

HLA-B5701

ARV Therapy Guidelines. DHHS (Department of Health & Human Services ) Guidelines.
www.aidsinfo.nih.gov , Jan.2008

HAART : Sinirlayici faktorler

+ Tedaviye uyumsuzluk :

— Cok sayida ila¢ kullanimi — HAART uygulamasinin ilk yillarinda
hastalarin aldigi tablet sayisi glinde 25-30 iken, ginimuzde bu say!,
Truvada (Emtricitabin+tenofovir), Combivir (Retrovir+lamivudin) ve
Atripla (Efavirenz+Emtricitabin+ tenofovir) gibi kombine ilaclarin
kullanima girmesiyle 2-4’e dismustur.

— Beslenme ve saklama kosullarina bagimlihk
+ llaglar arasindaki etkilesimler

+ Ciddi yan etkiler - Norolojik, neoplastik, iskelet/eklem, kardiovaskiiler,
endokrinolojik, metabolik yan etkiler

* Coklu ilag direncine ve/veya capraz dirence sahip mutantlarin ortaya ¢gikmasi
— Birgok hastada, tedavinin ilk 3 yili iginde en az bir kez antiretroviral tedavi
rejimi modifiye edilmektedir

* Yasam kalitesinin azalmasi

+ Maliyet (~1500 $/ay)

+ “Firstline” HAART ile basarisizlik ortaya ¢iktiginda, tedavi rejimi degisikligi
<6 ay i¢inde yapiimalidir. Bu surenin uzamasi, yeni tedavi rejimlerinin

basarisizlik oranini ve mortalite riskini artirmaktadir. (Petersen M, et al.
CROI 2008. Abstract 798.)




Yeni ARV ilag gereksiniminin
nedenleri

GunUmuzde onay almis ¢cok sayida (~30) ARV ajan olmasina karsin, hizli
direng gelisimi ve ciddi yan etkileri, bu ilaglarin klinik etkinliklerini ciddi olarak
sinirlandirmaktadir.

HAART uygulamasinda yeni hedefler:
— Kullanimi kolay ilaglarin/protokollerin gelistiriimesi
» Gunldk doz sayisi az (gunde bir veya iki kez),
» Toksik etkisi az
+ llaglar aras etkilesimi az
— Mevcut ilaglarin farmakodinamik 6zelliklerinin optimize edilmesi

— Capraz direng gosteren mutantlara karsili etkili modifiye NRTI, NNRTI,
Pl ilaglarin geligtiriimesi

— Virusun farkli replikasyon safhalarini hedef alan yeni sinif ilaclarin
gelistiriimesi
» Fuazyon inhibitorleri
+ Kemokin antagonistleri
+ Integraz inhibitérleri
» TAT proteini ve CD4 antagonistleri
+ Imminostimilanlar

Maraviroc

Iy N o=
S0

 Ticari adi — Selzentry, Celsentri maraviroc
« Uriin kodu — UK 427857
« Uretici firma— Pfizer

* FDA onayi — Agustos 2007 (ABD), Eylul 2007
(Avrupa)

+ Yap! — imidazopiridin; kiigik molekiil yapili CCR5
ligandi

» Etki > CCR5 ko-reseptor blokaji
» Preparat — Oral tablet (150 mg ve 300 mg)




Ko-reseptor inhibitorlerinin geligimi

* 1984 — HIV reseptoru olarak CD4 molekulinun
tanimlanmasi
— Dalgleish AG, et al. The CD4 (T4) antigen is an essential
component of the receptor for the AIDS retrovirus. Nature 1984
* 1996 — HIV major ko-reseptoru olarak CCRS
molekulinun tanimlanmasi ve CCR5-delta32
mutasyonu olan Kisilerin HIV enfeksiyonuna
dogal direnc¢ gosterdiginin saptanmasi

— Dragic T, et al. HIV-1 entry into CD4+ cells is mediated by the
chemokine receptor CC-CKR-5. Nature 1996

— Dean M, et al., Genetic restriction of HIV-1 infection and
progression to AIDS by a deletion allele of the CCR5 structural
gene, Science 1996

* 1997 — HIV-1 izolatlarinin farkh ko-reseptorleri
kullandiginin saptanmasi
— Bjorndal A, et al. Coreceptor usage of primary human

immunodeficiency virus type 1 isolates varies according to
biological phenotype. J Virol 1997

* 1997-1999 — Kemokin reseptoru
antagonistlerinin terapotik potansiyel

— Schols D, et al. Inhibition of T-tropic HIV strains by selective
antagonization of the chemokine receptor CXCR4. J Exp Med
1997

— Zhang YJ, Moore JP. Will multiple coreceptors need to be
targeted by inhibitors of human immunodeficiency virus type 1
entry? J Virol 1999

— De Clercq E, Schols D. Inhibition of HIV infection by CXCR4 and
CCRS5 chemokine receptor antagonists. Antivir Chem Chemother
2001




CCRS5 delta32 homozigot mutasyonu olan bireylerin
HIV/AIDS’e dogal direngli oldugunun anlasiimasi ile CCR5
reseptdrinun anti-viral tedavide hedef olabilecegi ile ilgili

caligmalar yogunlagmisgtir.

A32-CCR5

HIV’in hucreye tutunmasi

a)

Viral zarf proteini 0% Mjm =

gp120, V1 ve V2 - { @, ot
kangallariyla CD4 " g @ 1@-- - 0120
reseptoriine baglanir Vel x ‘s fs, v
Olusan konformasyone! Q’\&ng@ s A
degisiklik ile V3 bolgesi = s ' 5 Yapp
CCR5/CXCRA4 ko- _ ' I VAVAV) L
reseptdérine baglanir membrane

Viral zarf proteini

gp41'de %&\ %t\‘ T
konformasyonel M =

degisiklik olur, flizyon
peptidi hicre
membranina gémuldr;
viral zarf ve hucre
membrani kaynasir

Nature Reviews | Drug Discovery




HIV’in ko-reseptor secimi ve tropizmi

* R5 tropik HIV — Sadece CCRS5 ko-reseptorini kullanir
— Makrofaj (M) - tropik
— “Nonsyncytium-inducing” (NSI) virus
Dusuk replikasyon kapasitesi
Hedef hicre araligi sinirh (aktive T hiic.)
Hastaligin erken déneminde predominant
* X4 tropik HIV— Sadece CXCR4 ko-reseptorind kullanir
— CD4+ hucre (T) —tropik
— “Syncytium-inducing” (SI) virus
Yuksek replikasyon kapasitesi
Hedef hicre araligi genis (naif, dinlenen, bellek T huc.)
Hastaligin ge¢ déneminde dominant
— CD4 sayisinda dusus, HIV-RNA artisi ve kotl prognoz ile iligkili
+  “Dual’- tropik (R5X4) HIV — Her iki ko-reseptdrt de kullanabilir

*  “Mixed” - tropik HIV — R5 + X4 + R5X4 HIV populasyonu; her iki ko-
reseptoru de kullanabilir

Syncytia non-syncytia inducing (NSI) syncytia inducing (SI)

induction in T
cell lines
L-RS5 M-R5 D-R5X4

Tropism & A
corsceplor

phenotype

designation

Target cell

coreceptor ol
use vy v
CCR5 TCXCR4

Ex vivo
target cell primary T primary CD4+ T

tropism lymphocyte macrophage cell line




Hastalarda HIV-1 tropizminin dagilimi

Enfeksiyonun erken safhalarinda hastalarin >%80’inde R5-HIV saptanir.
Hastallk ilerledikge CXCR4 kullanan viruslarin sayisi artmaya baslar. Bu

donldsum, dogrudan saf X4 viruslarin olusumundan zie(/ade her iki reseptori de

kullanabilen “dual-tropik” viruslarin ortaya gikmasiyla

Saf X4-HIV populas?/onunun ortaya ¢ikisi oldukga nadir olup, daha 6nce tedavi
rda <%1, daha 6nce tedavi almis hastalarda ise %3-4

almamis (naif) hasta
oran|ndad|r

arakterizedir.

Antiretroviral-naive
(n=1.428)

Antiretroviral-experienced
{n=2,560)

Brumme ZL, et al. J Infect Dis. 2005; Moyle GJ, et al. J Infect Dis. 2005; Wilkin TJ, et al. Clin Infect Dis. 2007; Coakley E, et al.
Second International Workshop on Targeting HIV Entry; Oct 20-21, 2006.

Maraviroc: Etki

* Maraviroc, CCR5
reseptorine
baglanarak molekulde
konformasyonel
degisiklige neden
olur.

Viral gp120
proteininin V3
kangalinin
baglanmasi bloke
edilir.

*

mekanizmasi
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HIV tropizm testi

Maraviroc tedavisi verilecek olan
hastalarda virusun ko-reseptor
kullaniminin bilinmesi gerekli
oldugundan tedaviye baglamadan
once HIV tropizm testi
yapilmaldir.

Trofile™ Assay — Hastada
bulunan HIV susunun R5, X4
veya D/M tipi olup olmadigini
belirlemek icin kullanilan ticari
molekiiler bir yontem (Tek
dongiilii rekombinant virus
yontemi)

www.trofileassay.com/what_is _trofile
Trinh L, et al. www.natap.org/2008/ResisWksp/ResisWksp 57.htm

Tedavi almis hastalarda Maraviroc

* MOTIVATE 1 & 2 —» Cok merkezli, randomize, plasebo kontrolli Faz
[l cahgmalari

— “Efficacy and Safety of Maraviroc Plus Optimized Background Therapy (OBT) In
¥ira¢m|i_(|:l,VA?tiretroviral Treatment-Experienced Patients Infected with CCR5-
ropic -1”

+ Viral ylik 25.000 kopya/mL , CD4 sayisi ort. 170 hiicre/mm? olan
1076 hasta

* 48 hafta sonunda

— Viral yuk <50 kopya/mL olan hasta orani (istatistiksel olarak
anlamli)

« OBT+Plasebo grubunda %16
« OBT+Maraviroc grubunda %44
— CD4+ hicre sayisindaki artis (istatistiksel olarak anlamli)
+ OBT+Plasebo grubunda ~ +60 hiicre/mm?3
« OBT+Maraviroc grubunda ~ +120 hiicre/mm?

Hardy D, et al. www.natap.org/2008/CROl/croi_43.htm




Tedavi naif hastalarda Maraviroc

MERIT — Tedavi-naif hastalarda yapilan randomize gift-kér galisma

— A Multicenter, Randomized, Double-Blind, Comparative Trial of a Novel CCR5
Antagonist, Maraviroc Versus Efavirenz, both in Combination with Combivir
(Zidovudine/Lamivudine), for the Treatment of Antiretroviral-Naive Subjects Infected
with R5 HIV 1

Baslangi¢ viral yuki =2.000 kopya/mL, CD4+ sayisi <200/mm3 olan ve
R5-HIV ile enfekte 721 hasta
Combivir + Maraviroc ile Combivir + Efavirenz tedavileri
karsilastirimistir.
48 hafta sonunda
— Viral yuk <50 kopya/mL olan hasta orani (istatistiksel olarak anlamli degil)
* Maraviroc grubunun %65’i
+ Efavirenz grubunun %69’u
— CD4+ sayisinda artis (istatistiksel olarak anlamli)
* Maraviroc grubunda %79
+ Efavirenz grubunda %71

Saag M, et al. www.natap.org/2007/IAS/IAS_15.htm
Lazzarin A. www.natap.org/2008/ICAAC/ICAAC _56.htm

D/M veya X4-tropik HIV-1 ile enfekte
hastalarda maraviroc

* DM veya X4-tropik HIV-1 ile enfekte 186 hasta
ile yapilan ¢galigmada, maraviroc, viral yuk
uzerinde onemli bir azalma saglamamistir.

* Buna karsin maraviroc, bu hastalarda CD4+
hucre sayisinda artisa neden olmus ve
hastaligin progresyonu uzerine herhangi bir
ters etki yapmamistir.

Goodrich JM, et al. www.natap.org/2007/IDSA/IDSA_06.htm




Farmakokinetik ozellikler

Absorpsiyon siresi (Tmax) — 1-4 saat

Eliminasyon yari émri— 10.6+2.7 saat

Biyoyararlanim — 100 mg i¢in %23, 300 mg i¢in %33

10 gunlik monoterapide viral yikteki azalma — ortalama 1.42 log10
Atihm — ~%75’i feges, ~%20’si idrar ile; ~ %30’u dedismeden, geri
kalani inaktif metabolitler olarak

Hafif/orta dlizey bobrek veya karaciger bozuklugu olanlar igin doz
ayarlamasi gerekli degil

Beslenme durumuna (ag-tok) bagimsiz etki

CYP3A ve p-glikoproteini igin substrat oldugundan bunlarin
inhibitdrleri (6rn.ketokonazol, lopinavir+ritonavir, ritonavir,
saquinavir) ya da indukleyicileri (rifampin, efavirenz) tarafindan
farmakokinetigi degisir.

Yan etkiler ve guvenilirlik

Klinik calismalarda maraviroc genellikle iyi tolere edilmigtir.
En sik saptanan yan etkiler;

— Ust solunum yolu enf

— Ates

— Oksdriik

— Deri dékuntusu

— Kas-iskelet yakinmalari

— GIS yakinmalari ve karin agrisi

— Bas donmesi

— lIstahsizlik

— Uykusuzluk

Maraviroc verilen gruplarda saptanan yan etkiler ve ilacin
guvenilirligi (karaciger toksisitesi, malignansi gelisimi, oportunistik
enfeksiyon sikligi, AIDS’e progresyon) plasebo ile benzer
bulunmustur.




Endikasyon

« Daha once optimize ARV tedavi alan ancak
yanitsiz ve/veya ¢ok ilaca direngli, R5-tropik
HIV-1 ile enfekte addlesan/yetiskin hastalarda
en az 2 aktif antiviral ilagla kombine olarak
kullaniimahdir.

* Tedavi almamis naif yetiskinlerde ve pediatrik
hastalardaki etkinligi ve guvenilirligi agik degildir.

Diren¢ mekanizmalari

CCRS5 ko-reseptdrinin ilagtan
etkilenmeyen baska bir
bélgesine baglanmayi
saglayan mutasyonlar

condition
CXCR4 ko-reseptdriiniin Ditig
kullanimini saglayan * ! 2 N
mutasyonlar (tropizm
degisikligi) 1 O-A-Q - 0-A-A L. NN
Bilinmeyen/6zgll olmayan
baska bir ko-reseptorin

kuIIan|m|n| saglayan CCR5 CXCR4 Co-receptor X'

R5 virus

Initial

mutasyonlar

*Maraviroc direnci gdsteren klinik HIV suslarinin gp120 V3 kangalinda
aa degisiklikleri (en sik 13. ve 26. pozisyonlarda) saptanmistir

Moore JP, Stevenson M, Nature Rev Mol Cell Biol, Oct 2000; 1: 40
Mori J, et al.www.natap.org/2007/ResisWksp/ResisWksp_52.htm




Raltegravir o o F

0 ML UH3

« Ticari adi — Isentress

« Uriin kodu - MK-0518

« Uretici firma— Merck

+ FDA onayl —» Ekim 2007

* Yapi! — Pirimidin karboksamid

« Etki —> HIV integraz inhibisyonu
» Preparat — Oral tablet (400 mq)

HIV integrasyonu-1

Virusun hicreye girigsinden sonra HIV-1 RNA’sI revers
transkriptaz (RT) enzimi tarafindan ¢iDNA’ya
(complementary DNA; cDNA) cevrilir.

integraz (IN) enzimi, sitozolde cDNA'nin LTR bdlgelerine
baglanarak 3’ uglarindan GT dinukleotidini keser (“3’-
processing” olay1)

cDNA'ya bagli olarak kalan IN, ¢esitli viral ve hicresel
proteinlerle birlikte blyuk ve stabil “pre-integration”
kompleksini (PIC) olusturur.

PIC, aktif olarak -heniz tam olarak bilinmeyen bir
mekanizma ile- nukleusa tasinir.

Viral DNA’nin konak DNA’sIna integrasyonu, emerin ve
BAF proteinlerinin yardimiyla olur.




* Lamin proteinleri: Niklear membranin
altindaki tabakay olusturan ve
nikleusa yapisal destek veren

- proteinler
6 4 Fusion » Emerin: Ig niiklear membran (lamin)
?ell membrane prOteini
Cytoplasm Reverse « LEM: Lamin proteinlerinin ortak yapisal
£ kangall _ .

| * BAF (“Barrier-to-Auto-integration
" @ Pre-integration Factor”) : Kromatinin LEM proteinleri ile

iral DNA complex m . - I -
iliskide olmasini saglayan “non-specific

Outer nuclear

Nuclear :,

membrane DNA-binding” protein.

12‘,7

el
— Innernuclear
S r{embrane

I
Lamins

Chromatin

m‘ Li M, Craigie R. Nature, June 2006; 441: 581.

HIV integrasyonu-2

« Viral cDNA, kesik olan 3’hidroksil ucuyla geri dontisimsiz ve
kovalent olarak hiicre DNA’sinin 5’ucuna girer (“iplik transferi” olayi)

« HIV DNA’sinin konak kromozomunda integre oldugu belirli hedef
bolgeleri (“hot spots”) oldugunun bilinmesine ragmen, bu bdlgeleri
tercih etmesini etkileyen faktdrler ve mekanizma tam olarak
bilinmemektedir.

+ Integre olan viral DNA (provirus) yeni virion sentezi igin kalip olarak
kullanilir.

* IN inhibisyonu oldugunda, viral cDNA hicre enzimleri tarafindan
cembersel sekle cevrilir ve 2- LTR ¢emberleri ¢ekirdekte birikir.

* IN inhibisyonu, HIV DNA’sinin integrasyonunu bloke ederek gerek
virusun konaktaki latentligini gerekse HIV replikasyonunu onler.




U3 (3’ unique sequence)
Promoter region

US (5" unique sequence)
Recognition site for viral

integrase

PB (primer binding site)
Association of tRNA

PP (polypurine section)

Initiation site for second

strand synthesis

gag (group specific antigens)
structural proteins

pol (enzymes) 5
Catalytic HIV proteins
env (envelope proteins)
HIV receptor

5'non homologous, viral

genomic 5'+3' from virus

5'replenished

1-integraz cDNA’nin 3’ uglarindan ikiser niikleotidi keser.

2-integraz ayni iglemi hiicre kromozomununun belirli bir bélgesinde de yapar.

3-Viral DNA’nin 3’uglar ve hiicre DNA’sinin karsilik gelen 5’ uglarindaki terminal niikleotidler
arasinda fosfodiester baglarinin olusumuyla DNA molekiilleri birbirine baglanir.

4-Viral DNA’nin homolog olmayan 5’ uclari IN tarafindan kesilerek uzaklastirilir.

5-Kesilen kisimlardaki bosluklar hiicresel tamir enzimleri tarafindan doldurulur.

Mudrow S, et al. Molecular Virology, 2003.

Integrase Inhibitors
block the strand transfer
of HIV cDNA to
cellular DNA




HIV integraz enzimi

+ 32KDa, 288 aa

* N-terminal bdlgesi — Histidin ve sistein (HH-CC) igeren ve Zn
baglayan kisim. “3’-processing” ve “ iplik-transferi’nden sorumludur.

« Katalitik kor bdlgesi — Asidik aa. triadi (D-D-E motifi) iceren ve Mg2
baglayan kisim. DNA'nin kesimi ve fosfodiester baglarinin olusumu
ile integrasyonu saglar.

+ C-terminal bélgesi — En az korunmus ve DNA’ya non-spesifik olarak
baglanan kisim. “3’-processing” ve “iplik-transferi’nden sorumludur.

H-teminus Core C-terminus
Catalyzes
Multimerization Polynucleotidyl DNA binding
1 Transfer 212

50 88

Dimer (NMR) Dimer (¥-ray)  Dimer (NMR)
Binds Zinc Binds Mg2+ Binds DNA

Etki mekanizmasi

. Raltegravir, IN enziminin katalitik kor baglanarak aktif bélgedeki
divalan metal iyonlarini koparir (Mg2+ selasyonu)

. IN aktivitesinin inhibisyonu, “iplik transferi’nin blokaji ile
sonuglanir.

Inhibition of Integrase Strand Transfer

Integrase binds to the viral
DNA and catalytically
processes 3' ends

{3’ end processing)

]
Degradation or
recombination

\ and repair”

o 1and2
LTRs
i’ \' Integrase joins viral Raltegravir blocks

LTR
circles
and cellular DNA strand transfer
(Strand transfer)

I Integration

*Gap repairfligation

“Catular functions




Tedavi almis hastalarda Raltegravir

BENCHMRK 1 & 2 — Cok merkezli, randomize, Uglu-kor

— “Blocking integrase in treatment-Experienced patients with a
Novel Compound against HIV-1: MeRcK”

* NNRTI, NRTI ve PI siniflarindan =1 ajana direngli virusla enfekte
699 hasta

+ Baslangi¢c CD4 sayisi — ort. 150/mm3
+ Baslangig viral yikid — 4.5-4.7 1og10 kopya/ml
* 24 hafta sonunda
— Viral yikin <50 kopya/mL’e dustigu hasta orani (P<0.0001)
« OBT+Raltegravir grubu —» %65
+ OBT+Placebo grubu —» %35
— CD4+ hicre sayisi
« OBT+Raltegravir grubu — 84/uL
« OBT+Placebo grubu — 37/uL

Margolis D, www.natap.org/2007/CROl/croi_53.htm

Tedavi naif hastalarda Raltegravir

» Cok merkezli, randomize, cift-kor calisma

+ Daha o6nce tedavi almamis, baglangi¢ viral yuku =25.000
kopya/mL ve CD4+ hicre sayisi 2100/uL olan 198 hasta

» Tenofovir + lamivudine + raltegravir ile tenofovir +
lamivudine + efavirenz tedavileri karsilastiriimigtir.

» 48 hafta sonunda viral yik <50 kopya/mL olan hasta
orani (istatistiksel olarak anlamli degil)
— Raltegravir grubunda %88
— Efavirenz grubunda %87

Wohl DA, www.thebodypro.com/content/art45308.html




Farmakokinetik ozellikler

Absorpsiyon suresi (Tmax)— 4 saat

Eliminasyon yari émri— 9 saat

10 glnlik monoterapide viral yikteki azalma — ortalama >2-log10
Serum proteinlerine baglanma — %83

Atihm — ~%51’i feges, ~%32’si idrarla; %7-14’0 bobreklerden
degismeden atilir

Metabolizma — Glukuronidasyon ile
Beslenme durumuna (ag-tok) bagimsiz etki
Oda isi1sinda saklanabilir

Orta/hafif dizeyde bdbrek veya karaciger bozukludu olanlar igin doz
ayarlamasi gerekli degil

Uridin difosfat glukuronosiltransferaz (UGT) indiikleyicileri
(6rn.rifampin) plazma konsantrasyonunu azaltir.

Yan etkiler ve guvenilirlik

Klinik caligmalarda raltegravir iyi tolere edilmig, ciddi yan
etki saptanmamigtir.

En sik saptanan yan etkiler;

— Diyare

Bulanti

Halsizlik

Bas agrisi

Kasinti

GIS yakinmalari

Terleme

Raltegravir verilen gruplarda saptanan yan etkiler ve
ilacin guvenilirligi plasebo ile benzer bulunmustur.




Endikasyon

» Daha once tedavi almis ancak viral
replikasyonun devam ettigi ve coklu ilag direnci
saptanan HIV-1 enfeksiyonlarinin tedavisinde
diger antiretroviral ajanlarla birlikte kombine
olarak kullanilir.

 Diger aktif antiretroviral ajanlarla sinerjistik etki
gOstermektedir.

* Tedavi almamis naif yetiskinlerde ve pediatrik
hastalardaki etkinligi ve guvenilirligi agik degildir.

Diren¢ mekanizmalari

* IN enziminin katalitik kor bolgesindeki
mutasyonlar (22) ile gelisir.
* En sik saptanan mutasyonlar
— Q148H/R/K (~%40)
— N155H (~%30)
—Y143C/R
- G140S

 Direncli stabil mutantlar, primer Q148 veya N155
mutasyonlarina sekonder mutasyonlarin eglik
etmesiyle ortaya cikar.

Miller MD, et al. www.natap.org/2008/Resis\Wksp/ResisWksp 37.htm




HIV Integrase Resistance to Raltegravir

Terminal Domain

* Resistance Pathways
- Q148R/H/K + Subsequent Mutations
- N155H + Subsequent Mutations

* Y143CHR identified as possible
pathway

* Q148R/H/K plus G140S depend on
R/H/IK

» N155H plus E92Q increases resistance

N Terminal Domain

Catalytic Core (L4 "...
Domain v

Genotype: Mutations
CCD

212 288
CCD CTD

C H
Integrase Amino acids : g

Kaynaklar

+ Cocohoba J, Dong BJ. Raltegravir: the first HIV integrase inhibitor.
Clin Ther. 2008; 30: 1747.

* Flexner C. HIV drug development: the next 25 years. Nature
Reviews Drug Discovery 2007; 6: 959.

+ Jegede O, Babu J, Di Santo R, et al. HIV type 1 integrase inhibitors:
from basic research to clinical implications. AIDS Rev. 2008;10:172.

» Kuritzkes DR. HIV-1 entry inhibitors: an overview. Curr Opin HIV
AIDS. 2009;4:82.

* Lieberman-Blum SS, et al. Maraviroc: a CCR5-receptor antagonist
for the treatment of HIV-1 infection.Clin Ther. 2008 Jul; 30:1228.

* MacArthur RD, Novak RM. Maraviroc: The First of a New Class of
Antiretroviral Agents. Clin Infect Dis 2008; 47:236—41.

e http://www.natap.org/
e http://www.thebody.com/content/art40487.html




GUNCEL VE YENIDEN GUNCELLESEN VIRUSLAR
PROF. DR. YUSUF OZBAL
24 HAZIRAN 2009, 09:00-09:40

GUNCEL UE TENRAR GUNGELLESEN
ViRiSLER




YENl VlRAL HASTALIKLARIN

Yeni veya onceden
tanimlanamayan
viral hastaliklar daima
goriilecektir

Yeni viral hastaliklarin nerede ve ne zaman
ortaya ¢ikacagini 6nceden bilmek zordur

YENI VIRAL HASTALIKLARIN

* Yeni bir virtisiin etkinligi:
- Genelde ilk ¢iktig1 yerde sonlanmakta veya

- Aralikh olarak salginlar yapmakta veya
- Cografi bir bolgede simirh kalmaktadir

* Son yillarda viral salginlarin artmasi, yasam alanlarin
degisimi yaninda etken olan patojenik yeni viriislerin
tanimlanmasinin kolay yapilmasindandir

* Gelisen yeni tanisal teknolojiye parelel olarak yeni
viral hastaliklarda global bir artig olacaktir




1973’den beri yeni tanimlanan patojenik
virusler ve hastaliklari

Viriis

Rotavirus
Parvovirus B19

Ebola virus

Hantaanvirus

Human T-lymphotropic virus-I
HTLV-1I

Human immunodeficiency
virus (HIV)

Hastalik

Yaygin infantil diyarenin
major etkeni

Aplastik kronik hemolitik
anemi

Ebola hemorajik ates

Renal sendromlu hemorajik
ates

T-hiicre lenfoma-l6semi
Tiiyli hiicre 16semisi
AIDS

1973’den beri yeni tanimlanan patojenik
virusler ve hastaliklari

Viriis
Human herpesvirus-6 (HHV-6)
Hepatitis E

Hepatitis C

Guanarito virus

Sin nombre virus
Sabia virus

HHV-8

Hastalik
Roseola subitum

Enterik bulasan non-A, non-B
hepatit

Pareneral bulasan non-A,
non-B, karaciger infeksiyonu

Venezuella hemorajik atesi
Tehlikeli solunum sendromu
Brezilya hemorajik atesi

AIDS’li hastalarda Kaposi
sarkom etkeni




Son 20 yil icinde tekrar giincellesen
viral hastaliklar

Hastalik Tekrar giincellesmesinde rol oynayan
faktorler

Kuduz Halk saglig1 6nlemlerinde yetersizlik,
kullanilan arazide degisiklik, seyahat

Dengue/Dengue Transport, seyahat ve goc, kentlesme
hemorajik ates

Sar1 ates [lag ve insektisitlere direng, bireysel
miicadele ve ekonomik kaynak gereksinimi

Yeni viruslerin ilk taninmasi
I

* PCR ve duyarli/6zgiil diger tan1 yontemlerin gelistirilmesi
ile viriislerin belirlenmesinde bliytik artis gézlenmektedir

* Postmortem dokulardan revers transkripsiyon ve PCR ile
birgok yeni viriis belirlendi ve isimlendirildi

- Bayou viriis (Sin Nombre virus’a uzaktan ilgili bir hantavirus)
molekiiler biyolojik metotlarla yeni belirlenen bir viriistiir

- Asla kiiltiirii yapilamayan ve uzun yillar patojenik
onemi anlasilamayan HPV’nin 100’den fazla tipi
genomik niikleotit sekans analiziyle belirlendi




Yeni viruslerin ilk taninmasi

« HCV, molekiiler yontemlerin uygulamaya girmesiyle
bulundu

* NANB hepatitlerin etkenini belirlemek i¢in CDC ile
Chiron’un 1989°da  birlikte  yiirittigi  arastirma
sonucunda bulunan yeni hepatit virisi HCV, deneysel
olarak faktor VIII ile birlikte infekte edilen bir
sempanzenin kanindan klonlandi

* Sempanze kanindan ekstrakte edilen RNA’dan cDNA
yapmak icin rastgele primerler kullanilarak revers
trankribsiyon yapildi

Yeni viruslerin ilk taninmasi

* DNA, bakteriyofaj gt 11’e klonland1

» Bakteriyofaj igeren bakteri kolonileri, NANB’1i hasta
serumlari ile tarandi

« Taranan binlerce kolondan birinde infekte hastalarin
kaninda antikor bulundugu belirlendi

* Pozitif klondan elde edilen DNA, diger klonlarin
taranmasinda kullanild1

* Bugiin HCV’nin genotiplerini taniyabiliyoruz




Yeni viruslerin ilk taninmasi
e

* HCV’nin bulunusundan sonra benzer karakterli
Flaviviridae ailesi liyeleri (GB virus A, GB virus B,
GB virus C/HGV) aym yontemle belirlendi

* Q@Giincel veya yeni viruslerin belirlenmesinde klasik

teknikler (histopatolojik karakterin belirlenmesinde doku
kiiltiirti veya deney hayvani kullanimi, elektron mikroskopi,

immiinofloresan) yerini korumaktadir

* Cin’de (Guangdong) 2002’de goriilen ve Hong Kong
yoluyla yayilan SARS’1n etkeni olan SARS-CoV,
klasik yontemlerle belirlenmistir

Giincel ve Tekrar Giincellesen infeksiyon Hastaliklar1 1996-2004
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YENl VlRAL HASTALIKLARIN
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Varyasyon

Poligenik varyasyon

Mutasyon
Rekombinasyon

Genlerin yeniden yapilanmasi

Olusan yeni viruslerin epidemiyolojik potansiyeli




Varyasyon

* Patojen ile konak defansi arasinda birbirlerine karsi
koyabilmesi i¢in benzer mekanizmalar gelismektedir

Bu mekanizmalardan biri varyasyondur

Varyasyon, infeksiy6z etkenin konagin immiin yanitindan
kac¢is mekanizmasidir

Varyasyonla yeni patojen viriisler olugsmaktadir

Ornegin, ilk kez fare diskisindan izole edilen 2 segmentli
dsRNA (2.6 ve 1.5 kb) igeren picobirnavirus varyantlari
kisa bir siire sonra insanlardan izole edilmistir

Varyasyon

e GuUnumuzde 3.600 wviris turi taksonomik olarak
tanimlanmistir

* Uluslararas1 Referans Merkezi ve Kiiltiir kolleksiyonlar
30.000°den fazla viral sus saklamakta ve varyasyonla bu
sayi gittikge artmaktadir




Poligenik Varyasyon

Viruslerin  evriminde ¢esitli genetik mekanizmalar
(mutasyon, rekombinasyon, genlerin yeniden yapilanmast) Tol alir

Bu mekanizmalarin arasinda en Onemlisi poligenik ve
natiirel seleksiyona bagl koken degisimidir

Bu tiir varyasyona en iyi drnek Cigek viriisiidiir, Variola
major (Hindistan ve Avrupa’da, mortalite %30) Ve variola minor
(Giiney Amerika’da mortalite %1) y1llarca 6nce olusan varyanttir

Diger bir 6rnek, atteniie poliyoviriis varyantlari (Sabin-atteniie
canli agt virisi) aktive oldugunda, molekiiler genetik
persfektifinde fenotipik farkliliklar goriilmektedir

Mutasyon

 Virislerin replikasyonu sirasinda, genomunda bulunan

niikleik asitlerin yanhs kopyalanmasiyla mutasyon olur

* Mutasyonlarda yeni fenotipik karakter kazanir

- Yeni konak veya yeni hiicre tipinde daha hizh veya
daha yiiksek titrede veya

- Konagin savunma mekanizmasindan daha kolay
kurtularak replike olur

- Ve yeni bir viral hastaligin ortaya ¢ikmasimi saglar




Mutasyon

* HBV’de, pregenomik RNA’dan revers transkripsiyon
yoluyla DNA’ya doniisiim sirasinda genomik mutasyon
olabilmekte ve 4 yolla ger¢eklesmektedir:

1. Nokta mutasyonu ile taban bazinin degismesi
2, Niikleotidlerin tekli veya ¢oklu delesyonu

3. Niikleotid siralanmasinin tersine tekrari

4. Niikleotid siralaniginin yeniden diizenlenmesi

Mutasyon

¢ Persistan ve kronik infeksiyona meyil yaratir

Hastaligin klinik karakterini degistirerek siddetlendirir
Tedaviyi engeller

Serolojik gostergelerde karigikhik yaratir
Orijinal viriis i¢in koruyucu olan asiy1 etksiz kilar

Orijinal viriise kars: olusan 6zgiil antikora cevapsizlik
yaratir




Mutasyon

Genetik mutasyonel degisimde bir/birkag niikleotitde
degisim oldugundan fenotipik degisim minimal diizeyde
veya rekombinasyonda oldugu gibi viral genomlara yeni
genler eklenerek daha kompleks olabilir

Mutasyonlarda, etkin viral antijenik determinantlar olusur
ve antikor bulundugu halde viriis replikasyonuna devam
edebilir

RNA viriislerinde yliksek siklikta mutasyon goriilmekte ve

RNA viriisleri epidemik veya pandemik hastaliklarin
ortaya ¢cikmasinda devamli ve biiyiik risk tasimaktadir

Mutasyon

HIV tek bir hiicre iginde binlerce replike oldugundan
genetik mutasyon siklikla olmaktadir

Revers transkriptaz, ortalama her 2.000 niikleotitten
birinde mutasyon yapabilmektedir (her bir replikasyon
dongiisiinde 5 mutasyon)

Birgok mutant HIV virionlar: aym anda tek bir infekte
kiside bulunabilir

Genetik mutantlar yeni serotipler olusturabilir (HIV-3 ?)
Mutant bir HIV icin gelistirilecek asi, digerlerine karsi
korumayacaktir




Rekombinasyon

Genetik rekombinasyon, bir hiicrenin miks infeksiyonu
sirasinda iki veya daha fazla viral genom arasindaki
etkilesimle parental genotiplerden alinan 6zellikleri tagiyan
yeni bir genom olugmasidir

Rekombinasyon hem DNA hemde RNA viriislerinde
goriiliir

Herpesviriislerle in vive yapilan deneysel c¢aligmalarda,
birden fazla herpesviriisle infekte hayvanlarda, insanlarda
goriilen herpesviriis hasalik belirtileri izlenmemistir

Rekombinasyon

o Bat at ensefalit viriisu farkli bir rekombinanttir

« Iki glikoprotein geni Sinbis-like viriis progenitor’iinden ve
diger genleri bat1 at ensefalit viriisii’'nden alinmistir

* Bu degisiklik 1000 seneden daha once konak sivrisinekte
persistan infeskiyonu sirasinda olugsmustur

* Rekombinasyon, poliyoviriis serotipleri arasinda da
olmaktadir. Sabin asisiyla asilandiktan sonra rekombinant
virlisler diskiyla yayilmaktadir




Genlerin yeniden yapilanmasi
I ———————————S——SSSSS
* Segmentli genom iceren, filogenetik olarak birbirine

yakin virlislerde, genetik rekombinasyon sirasinda bir
genom segmentinin tamaminin birlesmesi olayidir

* Farkh Influeanza A viriislerinin genom segmentleri
yeniden yapllanabilir (A ile B arasinda yeniden yapilanma olmaz)

* Hemaglutinin veya ndrominidaz genlerinin yenisiyle
degiserek “antijenik shift” olmaktadir

Antijenik Shift

e ———

CERY

w FFFF"

! FFFFFF"®
| . WHEFFFFYyY"
W EEE 1 ¥ SHEEE | FFWFFFE

' swrwwe 1 FEEEEE 1 FFFEVFFEF®
S W EFFF )
FFERFET foilalediedl-led g b, SN
T EEER ~ A
SR b il
- .




Antijenik Drift

Hemagglutinin—

Neuraminidase ——

Influenza A viriislerinde antijenik degisim

; - Kus tipi viristen (H3N8) hemaglitinin degigimi
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Vil Influenza A alt tipinin sirkiilasyonu
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Antijenik shift hareketi

Genlerin yeniden yapilanmasi
I ——

Bu yiizyilin insan influenza pandemileri (1916,
1957, 1968) insanlara adapte olmus bir insan
Influeanza A virusii ile bir kanath Influeanza A

viriisu arasinda genom segmentlerinin yeniden
yapilanmasiyla olmustur




Yeni viriislerin epidemik potansiyeli

Yeni ortaya ¢ikan viriislerin epidemik potansiyeli;

* Bulagsma sekline,
* Konak popiilasyonun immiinolojik ve genetik
duyarliligina,

» Risk altindaki popiilasyonun sayisina ve

* Diger epidemiyolojik ve patojenik faktorlere baghdir

Yeni viriislerin epidemik potansiyeli

* Epidemyolojik potansiyel, etkenin konaktan konaga
kolayca bulastig1 (6zellikle solunum yoluyla) siirece artar

» Zoonotik ve eklembacaklilarla bulagan etkenler genellikle
cografi bir bolgede smirli kalir, bazen sinirli kalmayarak
daha sonra biiyiik epidemilere neden olur




YENI VIRAL HASTALIKLARIN CIKMASINDA

Konagin immiin yaniti

Konagin yasi

Persistan infeksiyon

Viral viriilans degisimi ve konak direnci

Tiir atlama-tiir bariyerini gegme
(HIV-1/HIV-2, Hendra virus, Nipah virus)

Insan popiilasyonunda yayilma

Konagin immiin yanit

Viriis-konak arasindaki miicadele, viriisiin bulagmasiyla
baslar, etkenin canli kalmasi ve konagin etkene karsi
karigik savunma mekanizmasiyla devam eder

- Dogal direng
- Kazanilan immiinite
- Direnci etkileyen fizyolojik faktorler
. Yag (Konagin yasi viral patogenezi etkiler)
. Beslenme
. Ates
. Hormonal denge (hamilelik)




Persistan infeksiyon

Baz1 infeksiyoz etkenlerin, konagin c¢esitli savunma
mekanizmalarindan korunmak icin degisik stratejiler
gelistirerek etkin  bir immiiniteye ragmen, konakta
siregen kalabilmekte ve konakta yasayarak neslini
stirdlirebilmektedir

Kisa inkiibasyon siireli akut infeksiyon yapan bir etken
ortaya ¢iktig1 zaman giincelligi dramatik olabilir

Uzun inkiibasyon siireli bir etken ortaya c¢iktigi zaman
yillar sonra pik yapabilir

Persistan infeksiyon

Kolaylastiran faktorler:

Infeksiyoz etkenin antijenini degistirmesi

Infeksiyoz etkenin latent faza gegisi

Infeksiyoz etkenin konak immiin mekanizmalaria direng
gelistirmesi

Konagin immiin cevabinin baskilanmasi




Persistan infeksiyon

« HIV, EBV, HBV gibi baz1 viriisler, infeksiyonlari
sirasinda konak immiin sisteminden kacarak latent faza
gecebilir ve bu fazda hastalia yol agmamakla birlikte
elimine de edilemezler

e Latent viriis reaktive olarak tekrarlayan infeksiyonlar
gelisebilir

HIV-1'in persistan infeksiyonu

e HIV-1, gp120 iizerinde bulunan V3 kangalin1 degistirerek
konakta hizla mutant suslar olusturur

HIV-1’e 6zgiil nétralizan antikor V3 kangala kars1 ¢iksada
mutant virlis nétralizan antikorlardan kurtulur

HIV-1"in CD,'TH lenfositlerde latent infeksiyonu sirasinda
cok az viral protein sentezlediginden konakta koruyucu
immiinite saglanamaz

HIV-1, konakta immiin yamt1 bozarak immiinosiipresyon
ve persistan egilim saglar




HIV-1'in persistan infeksiyonu

Regiilatdr Nef proteini;

HIV-1 ile infekte hiicrelerin effektor sitotoksik CDg™T
lenfosit ve NK hiicreler tarafindan 6ldirilmesinden korur

HIV-1 immiinopatogenezinde stimiilator rol oynar
Yeni HIV-1 yapimina yardim eder ve yillarca kalabilir

Vireminin yiiksek diizeye wulasmasint ve AIDS’in
gelismesini saglar

EBV’nin persistan infeksiyonu

EBV; CD,y-CR, reseptér kompleksine baglanarak B
lenfositleri tutan ve litik, latent, persistan infeksiyonlara
neden olan virtistiir

Virtise ait EBNA-1 proteinin oriP denilen viral promoter’e
baglanmastyla, viriis B lenfsoitlerde latent faza gecer

Immiin yanit ¢ikmasina ragmen, viriis konaktan elimine
edilemez

Latent fazda goriilen LMP-1, immortalize B lenfositlerin
olugmasini ve onkogenezi saglar

Viral DNA, konak DNA ’sina integre olarak siiregen kalir




HBV’nin persistan infeksiyonu

Latent HBV infeksiyonunda virlis replike olmadan,
serolojik ve histolojik bulgular negatif olarak HBsAg
pozitifligi devam eder

Uzun infeksiyon periyodu sirasinda HBV-DNA'nin
hepatosit genomuna integresyonuyla HBsAg kaybolur

HBV-DNA iceren hepatositler ve defektli HBeAg
immiin eliminasyondan kolaylikla kagmaktadir

Bu nedenle, latent HBV infeksiyonu sirasinda HCC’ye
yakalanma riski vardir

R VIRUSLERIN KONAKTA PERSISTAN

INFEKSIYON YAPMA EGILIMI

KLIRENS PERSISTAN

KONAK A VIRUS

Viral infeksiyonlarda genellikle viriisiin konakta persistan
infeksiyon yapma egilimi ile viral klirens arasinda bir
denge vardir




Viral viriilans degisimi ve konak direnci

Konak direncine bagli olarak viriilans degisimine en iyi
ornek tavsan-myxoma viriistidiir

Giiney Amerika ve Kaliforniya tavsanlarinda goriilen
selim bir deri timori etkeni olan myxoma virisi,
mekanik olarak insektlerin 1sirmasiyla bulagir

Myxoma virlisii, Avrupa tavsanlarinda letal infeksiyon
etkenidir

Avustralya’da hizla cogalan ve cifcilere zarar veren
yabani tavsanlarin biyolojik kontrolii i¢in kullamlmigtir
1950°’de myxoma virisii verilen tavsan popiilasyonunda
fatalite oram %99 olmustur

Tiir atlama-Tiir bariyerini gecme

Hayvan viriisleri mutasyonla tiir bariyerini atlama
yetenegi kazanmakta, bazen insanlara da aracisiz
gecmekte ve insan 6liimle sonlanan bir konak olmaktadir

En iyi 6rnek HIV-1/HIV-2 dir, filogenetik olarak simian
orijinlidir

Simian rezervuarindan 1931°lerde HIV-1, 1940’larda
HIV-2 a insanlara ge¢gmistir

Bu viriisler insan olmayan primatlarda hastaliksiz replike
olmaktadir




Tiir atlama-Tiir bariyerini gecme

Hendra ve Nipah viriisleri de tiir atlayan viriislerdir

1994°de hasta olan atiyla ilgilendikten sonra ARDS (acute
respiratory distress syndrome) gelisen Avusturalya’ll (Hendra, Queensland) at
bakicisinda bilinmeyen bir viriis izole edilmistir

Infekte 21 atin 12’si ve bakicist dlmiistiir

Viriis, atin akciger ve insanin bobrek dokusundan alinan
biyopsi oOrneklerinden “equine morbillivirus” izole
edilerek “Hendra virus” ad1 verilmistir (Genomu 19 kb)

Bu virlis, Parmyxovirdae ailesi iyesi olup ARDS
etkenidir, zoonotiktir ve rezervuari yarasadir (ugan tilki)

Tiir atlama-Tiir bariyerini gecme

1999°da Malezya’da domuzlarda ¢ikan solunum yolu
hastalig1 salgininda, domuzlarla yakin temasi olan
insanlarda siddetli norolojik hastalik goriilmiis ve 100
kadar insan 0lmiistiir

Fatal insan olgularin beyin dokusundan izole edilen
virlise, bir hastanin yasadigi “Nipah River Village”
koylin ad1 verilmistir

Hendra ve Nipah ayni genusa ait iki virlis olup
“Henipavirus™ genusu olarak isimlendirilmigtir

Bu virtisler, tiir atlayarak insanlar1 infekte etmekte ve
insanlarin 6liimiiyle sonlanan infeksiyon yapmaktadir




Insan popiilasyonunda yayillma
e

Arboviriisler; alfaviriisler (dogu at ensefalit viriisii, bat1 at
ensefalit viriisti vb), bunyaviriislerden La cross virus, Rift
vadisi atesi virtisii eklembacaklilarla,

Bunyaviriislerden diger zoonotikler (Hantaan virus, Seul
virus, Puuala virus, Sin Nombre virus) ve arenaviriisler
(Machupo virus, Junin virus ve Lassa virus) hayvan
rezervuarlardan (kemiriciler) direk yolla bulasir

Bu viriislerin her biri gegmiste yeni insan hastaliginin
ortaya ¢ikmasinda sorumlu olmustur

YENI VIRAL HASTALIKLARIN CIKMASINI

... SAGLAYANBIREYSEL FAKTORLER

- Seksiiel yolla bulasan viral hastaliklar (Genital herpes,
HIV/AIDS, HPV)

- Bakim evi ve okullarda bulasan viral hastaliklar
(rotaviriis inf.)

- Toplumdaki ¢ocukluk ¢agi hastaliklarin bulagmasi
(kizamik, sugigegi vb)




YENI VIRAL HASTALIKLARIN CIKMASINI

... SAGLAYANBIREYSEL FAKTORLER

- Yiyeceklerden bulasan infeksiyonlar
- Siis hayvanindan bulasan infeksiyonlar (maymun cicegi)

- Biyoterorizm: Cicek viriisii, Filoviriisler (Ebola virus,
Marburg virus), arenaviriisler (Lassa fever, Machupo
virus), Venezuella at ensafilit viriisii, dogu ve bati at
ensefalit virisleri, sap hastalig viriisii

YENI VIRAL HASTALIKLARIN CIKMASINI

... SAGLAYANBIREYSEL FAKTORLER

- Endiistriyel ticari veya ¢iftlik kaynakli iiretilen
yiyeceklerin toptanci ve parakendicelere ulastirilmasi
sirasinda bulas (HAV, Nipah, Hendra)

- Toplumsal gelenekler,yiyecek/sebeke sulariyla bulas
- Biyolojik ve farmakolojik preparatlar yoluyla bulas
- Ticaret mallarindan bulas

- Tibbi bakim {initelerinde immiinostipresif hastalarin

etkilenecegi virlisler (EBV,VZV, HHV6, HPV, human
parvovirus 19, polyoma viriisleri JC ve BK, adenoviriisler, HBV,
moluscum contagiosum viriis, kizamik, HCV, influenza, RSV)




W

YENI VIRAL HASTALIKLARIN CIKMASINI

mSAGLAANEKOLONK e ZOONOTIK EAKTORLER

Popiilasyon hareketleri, insanlarin diizensiz yerlesmesi ve
evcil hayvanlarin yeni eklembacakli ortamina girmesiyle
yeni hastalik epizodlar1 ortaya ¢ikmaktadir

Panama kanalinin yapilmasiyla Orta Amerika’da Sari ates
salginlar1 baglamistir

Brezilya’da amozon ormanlarinda aga¢ kesenler arasinda
mayora virus hastaligi ortaya ¢ikmigtir

Ik kez Uganda’da 1937°de izole edilen Bati Nil viriis’ii
yayilarak Misir, Israil, Hindistan ve Afrika’da 50 yildan
beri 6nemli bir halk saglig1 problemi olmustur

W

YENI VIRAL HASTALIKLARIN CIKMASINI

mSAGLAANEKOLONK L ZOONOTIK EAKTORLER

Sulak bolgelerin degisimiyle go¢cmen kuslarin rotasini
degistirmesi, arboviriislerin yeni yerlere girmesiyle risk
artmistir

Sulak alanlarin de§ismesi, insan yasam bi¢imini
degistirmis, eklembacakli vektor iliskilerini etkilemistir

Japon B ensefalit viriisii Asya’da yeni yerlere girmistir

Dengue; diinyanin tropikal bolgelerinde hizla ortaya ¢ikan
ve her yil milyonlarca olguda goriilen hastaliklarindan
biridir. Vektor sivrisinegin (dedes aegypti) dogal ortami
olan cografyada (Brezilya, Bolivya, Kolombiya, Paraguay,
Ekvator, Venezuella, Nigaraguay, Kiiba ve Meksika) endemiktir
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YENI VIRAL HASTALIKLARIN CIKMASINI

mSAGLAANEKOLONK e ZOONOTIK EAKTORLER

o Tropikal ve subtropikal bolgelerde 17., 18. ve 19.
ylzyillarda epidemilere neden olan Sar1 ates etkeni
oldukca tehlikeli bir viriistiir ve vektorii ayni sivrisinektir

» Sar ateg viriisii, Afrika ve Giiney Amerika i¢in potansiyel
risk olmaktadir

* Kore hemorajik atesi, Kore harbi sirasinda (1950-1952)
goriilmiistiir ve moratlitesi yiiksektir. Etken olan Hantaan
virtisii 1976’ da izole edilmistir, vektorii kemiricilerdir

W

YENI VIRAL HASTALIKLARIN CIKMASINI

» Uzak doguda, Kore’de “Kore renal sendromlu hemorajik
ates” ve Cin’de “epidemik hemorajik ates™ olgusu sayisi
yilda 100.000’dir

* 1993 Mayis ayinda giineybati Ameriaka’da fatalitesi
yiiksek (%38) “Sidetli akut solunum sendromu” denilen
yeni bir hantaviriis infeksiyonu goriilmiis, etkeni Sin
Nombre virus olarak adlandirilmistir

* Kemiricilerin idrar, diski1 ve salyalarinda bulunan viriistin
inhalasyonu ile insana bulasir, rezervuari geyik faresidir




GUNCEL v TEKRAR GUNCELLESEN
HASTALIKLARDAN KORUNMA ve KONTROL

* Arastirma dénemi
- Hastalik karakteri belirlenmeli

- Epidemiyolojik karakteri belirlenmeli

- Yeni bir viriisten kuskulanildigi zaman etken
arastirilmali, izolasyon ve identifikasyonu yapilmali

- Molekiiler biyolojisi, patogenezi, fizyopatolojisi,
immiinolojisi, ekolojisi, epidemiyolojisi, sosyolojisi ve
davranig tarzi ve vektor biyolojisi aragtiriimali

GUNCEL v TEKRAR GUNCELLESEN
HASTALIKLARDAN KORUNMA ve KONTROL
———————————————————————————

* Miidahale donemi

- Sayet kuskulu olgunun klinik ve mikrobiyolojik tanisi
kesinlesirse, gorevli epidemiyolog haberdar edilmeli ve
ilgili kurumlara bildirilmeli

- Bolgesel saglhk kurumlarina ve uzman danigmanlara
ulagmak icin hizh kominikasyon sistemi olugturulmal

- Halk saglig1 kurumlari haberdar edilerek olgular derhal
bildirilmeli, yeni hastalik kayitlar1 diizenli yapilmali ve
lojistik yardim saglanmali




GUNCEL v TEKRAR GUNCELLESEN
HASTALIKLARDAN KORUNMA ve KONTROL

- Teknoloji tansferi saglanmali (tan1 teknolojisi, as1, ilag
iireten ticari sektorlerden tibbi destek)

- Uzman damismanlardan olugan bir koordinasyon kurulu
ile bunlara bagh alt tiniteleri olugturulmal

- Infeksiyon hastaliklar1, mikrobiyoloji ve epidemiyoloji
uzmanlar1 birlikte sorumluluk iistlenmeli

- Karantina uygulanmali

GUNCEL v TEKRAR GUNCELLESEN
HASTALIKLARDAN KORUNMA ve KONTROL
———————————————————————————

- Yanhs veya gecikmeli tami, uygulanacak karantinanin
gecikmesine, mortalite ve morbidite’nin yiikselmesine,
medya ve halk arasinda paniklere yol agcacaktir

- Hastanelerde bulasiciligi ¢ok yiiksek salginlari

gogiisleyebilecek izole servis ve referans mikrobiyoloji
laboratuvarlar1 agilmali, ¢alisanlar1 egitilmeli

- Vektor kontrolii, rezvuar konak kontrolii, ¢cevre kontrolii
(su, hayvan, eklebacakl) yapilmali ve b6lgenin
sanitasyonu saglanmali (giiveli yiyecek, su, kanalizasyon)
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q Tarihce

1953 > Ik izolasyon
Adenoid dokudan izolasyon
Askerlerde solunum yolu enf. etkeni

1956 > “Adenovirus” (Ad) olarak tanimlandi (Enders et al.

1956)

GIS ve gdz enfeksiyonlarindaki rolii saptandi.

1962 > Ad tip 12 ile bebek hamsterde kanser olusumu

Insanda kanser ???
1955-60 - Asi calismalari

M Insanda enfeksiyon
|

Konak, doku ve serotipe gore degisken

SIK NADIR
Solunum Goz Uriner GIS | Hepatit, pankreatit
Farenjit Konjonktivit Akut hemorajik sistit Enterit | Menenjit
Faringokonjonktival ~Keratokonjonktivit Ansefalit
ates
Bogmaca benzeri Miyo-perikardit
tablo
Bronsiolit Kolit
Pnémoni Dissemine fatal enf.

Genital enf.




Obezite — Ad 36 iliskisi

Dhurandhar NV et al. Adipogenic cascade can be induced without adipogenic media by a human adenovirus.
Obesity 2009; 17 4, 657-664.

! VIRUS -

Core Protein

= Zarfsiz

« Ikozahedral kapsid (70-90 nm)

= 252 kapsomer: 240 hekzon, 12
penton

= 20 licgen yliz, 12 kdsede birer penton
= Taban (“base”) ve cikinti (“fiber”)
= Topuz > Reseptore baglanma

= Linear, dsDNA (36 kb)

= 5" ucunda protein (TP)
= DNA sentezinde primer

www.gbiogene.com




Virus genomu

Ela Elb

L1 12 I3 14 E3 L5

E2b

« Erken genler (E)

E2a E4

E1A ve B : Transkripsiyon aktivasyonu, konak hiicrenin S fazina gegmesi

E2 : DNA replikasyonu ve transkripsiyonundan sorumlu (i protein kodlar
(polimeraz, terminal pr, DNA'ya baglanan protein)

E3 : Badisik yaniti bozar. (MHC transportunun ve hiicre lizisinin engellenmesi)

E4 : Transkripsiyonun diizenlenmesi, geg gen ekspresyonuna gegis, mRNA
transportu, hicrenin gen ekspresyonunun baskilanmasi, viral DNA replikasyonu

* Geg genler (L) : Yapisal proteinler

Yapisal proteinler

10 yapisal protein

No isim Gérev

II Hekzon monomeri -2 ilmik: L1 (HVR 1-6) L2 (HVR 7) | Yapisal

III Penton tabani Penetrasyon, toksik

IIIa Penton tabanina bagl Penetrasyon

v Gikinti Tutunma, HA

\ Kor: DNA ve penton tabani ile iligkili Histon benzeri, paketleme?
VI Hekzon minor polipeptidi Stabilite, biraraya gelme?
VII Kor Histon benzeri

VIII Hekzon minor polipeptidi Stabilite, biraraya gelme?
IX Hekzon minor polipeptidi Stabilite, biraraya gelme?
TP Terminal protein Genom replikasyonu

Principles and Practice of Clinical Virology, Zuckerman AJ et al, 2004




Siniflama

Adenoviridae
Mastadenovirus
Aviadenovirus
Atadenovirus

) Siadenovirus

Insanda 51 serotip
6 tir (“species”): A-F

Tir Serotip Onkojenik | %G+C |Hemaglutinin Cikinti uzunluk
(Rh/R) (nm)
A 12,18,31 Yiksek 48-49 - +/- 28-31
B1 3,7,16,21,50 Zayif 50-52 + - 9-11
B2 11,14,24,35 Zayif 50-52 + - 9-11
1,2,56 Yok 57-59 - +/- 23-31
D 8-10,13,15,17,19,20,22,23,25-30, Yok 58 +/- + 12-13
32,33,36-39,42-49,51
E 4 Yok 57-61 - +/- 17
F 40,41 Yok 57-59 - +/- ~ 29
Davison AJ, J Gen Virol 2003
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Adenouirus infections 359
Table 1. Organ-specificity and receptor usage of human adenoviruses
Species Serotype Preferred site Primary cellular
of infection receptor
A 12,18, 31 Gastrointestinal CAR
Bl 3,7,16,21, 50 Respiratory CD46; CD80/86; X
B2 11,14, 34, 35 Renal CD46; X
C 1,2,56 Respiratory CAR; heparan sulfate
proteoglycans
D 8,9,10, 13, 15,17, 19,
19p, 20, 22-30, 32, 33,
36, 37, 38, 39, 42-48, 49, 51 Ocular and other CAR; sialic acid; CD46
E 4 Respiratory CAR
F 40, 41 Gastrointestinal CAR
X refers to a yet unidentified glycoprotein [147].
Lenaerts L. et al, Rev Med Virol 2008:18
Binding and Internalization of Adenovirus | eop 1 s
) 2B _
®
S ()
[ seap 3 Seap 3
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2) Receptor-mediated endocytosis Q‘,
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Transkripsiyon
Replikasyon gekirdek
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Figure 2. The adenovirus infection pathway. CAR, coxsackie-adenovirus receplor; DBP, DN A-binding protein; E, early; L, late; MLP,
major late promoter; pTF, precursor terminal protein; TP, terminal protein.

Lenaerts L. et al Rev.Med.Virol. 2008 |

M Transkripsiyon

Alternatif ugbirlestirme ile
her genden birden cok Fen e e, B2

protein sentezlenir. )\

mRNA'da ekzon ve intron
dizileri > Intronlar 0 O
gikarilir, ekzonlar birlegir. ‘

Ucbirlestirme “splicing”
Phillip Sharp, Richard Roberts
1993 Nobel édald




M Epidemiyoloji

Rezervuar: Insan
Epidemi — 4, 7, 14, 21
Endemi—-1, 2, 5,6
Sporadik olgular

Bulasma
Direkt temas

G0z aletleri, ylizeyler, eller

Damlacik yoluyla
Fekal-oral

Su — gdl, yliizme havuzu
Cinsel temas ??

SYE %2-5
C(1,2,5)
B(3,7)
ABD — Askerler (4, 7, 21)
GOz enfeksiyonlari
1-7, 11-17, 19-21, 29
Yiizme havuzu: 3, 4, 7
Epidemi: 8, 19, 37
Infantlarda GE
Enterik serotipler: 40, 41
2,31

Ilk karsilasma - genellikle
cocuklukta

Codu asemptomatik veya hafif,
spontan sonlanan enfeksiyon

Serotipe 6zgl badisik yanit

Nadir: 1, 3, 5, 7, 12, 18
Immunsupresiflerde
enfeksiyon

43-51

q Fiziksel ve kimyasal ortama direnc

Direncli
Oda 1sinda dis ortam kosullari
Disuk pH, gastrik ve biliyer sekresyonlar
Eter, isopropil alkol

Inaktivasyon
Sodyum hipoklorid (500 ppm) — 10dk
Sicak su (75°C — 30 sn, 60°C — 2 dk, 56°C — 30 dk)




M Patogenez
|

Litik-produktif enfeksiyon — genellikle epitelde

Latent-persistan enfeksiyon — Lenfoid doku, bdbrek,
KC, AKC, beyin
Asemptomatik ¢ocuklarin tonsillerinde (+)
Organ nakli ile bulas
Enfeksiyon sonrasi diskida aylarca (+)
Immunsupresiflerde (KIT) reaktivasyon
Persistans mekanizmasi
Uzun omdirli lenfositlerde epizomal
Dokuda duistk diizey replikasyon
Integrasyon?
Persistans yasla azalir.

Onkojenik enfeksiyon — Ad A ile hamsterlerde

q Solunum yolu enfeksiyonu

KIS sonu, | Ikbahar , yaz baSI Figure 2, Weskly casss of pharyngoconjunctival fover(PCF) and opidemic
keratoconjunctivitis(EKC) per sentinel clinic, 1995-1999, Japan
Her tur k||n|k ta b|0 (National Epidemiological Surveillance of Infectious Diseases)

Eksuidatif tonsillit Yk el
o . .« $o25
Ad7 - yiksek patojenisite,  [£: 2] A/
fatal seyir S Y.

Gocuklarda pnémoni (Ad 3, 7) | "LESEEEEEIE R R A @A EE e
infantlarda agir ESE o
ID: 5-8 giin
<4 yas
%16 varan EX
Sekel

Digki ile sacim — aylarca, yillarca




« Erigkinlerde %3

e Cocuklarda %5 -7
» Hospitalize olanlarin %10'unda

o Askeri birliklerde salginlar — Ad3, 4, 7
* %20-40 hospitalizasyon

Viral etiology of respiratory infections in
3120 children hospitalized during 1980-97
(Ruuskanen, unpublished. Turku University Hospital, Finland)

RSV (53%)
Adeno (17%)

Parainfluenza 2__ b
2%)

~ Influenza A (12%)

Parainfluenza 1 Influenza B (5%)

(3%) Parainﬂillenza 3 (9%)

M Askeri birliklerde salginlar
|

Siklikla Ad 3, 4, 7
Ad 14 salgini (Hava Egitim Ussti, ABD, 2007)

551/1147 (%48) enfekte kisi
23 pndmoni
= 4 yogun bakim gereksinimi > 1 ex

Ad7 antikorlarinin varligi — kismen koruyucu

Tate et al. J Infect Dis, 2009




Neonatal YBU — Ad 30 salgini

3

6 ay suren salgin > 21/333 (%6.3) bebek
enfekte, 6 ex

GOz muayenesi ile baglantili
Enfeksiyon kontrol dnlemlerinin erken
kesilmesi ile salginin alevlenmesi
Hastalar

7 pnomoni

7 konjonktivit

1 konjonktivit + pnémoni

1 USYE

5 asemptomatik

Faden et al. J Pediatr, 2005

|

GOz enfeksiyonlari

Viral konjontivitlerin %50’si
Ani baslangig, kirmizi géz, sulu akinti, LAP
Faringokonjonktival ates ("PCF")
EKC (Ad D: 8, 19, 37)
Cok bulasici ve ciddi — Korneada opasiteler
GOz kliniklerindeki en sik nozokomiyal ajan
_ = Tonometre, g6z damlalari, el, havlu, bekleme odasi
ID: 6-10 glin
Klinik: 2 hft
Fotofobi, bzk gérme, batma - aylarca
Persistan enfeksiyon yapabilir
Alevlenmeler, bulastiricilik




M Graff, MD

Viral goz enfeksiyonlarinda klinik tani

Table 1. Correlation of recovered virus and clinical diagnosis in
misdiagnosed cases

Clinical Laboratory results

diagnosis adeno  entero VZv CMV  herpes
Herpes conj 13% 3.2% 32% 3.2%

Adeno conj 4.8%
AHC 30%

Herpes keratitis 5% 2.7 %

adeno= adenovirus; entero= enterovirus; VZV= varicella zoster virus; CMV=
cytomegalovirus; conj= conjunctivitis; AHC= acute hemorrhagic conjunctivitis

Marangon et al. Arq Bras Oftalmol, 2007




! Gastroenterit

= Cocuklarda - Rotavirusdan
sonra ikinci en sik viral enterit
etkeni (%5-15)
Yil boyu
= Cocuklarda %50 olguda SY
bulgulari ile birlikte

= Klinik: 1 — 2 hafta
= Siklikla serotip 40, 41
Intusepsiyon—Ad 1, 2,5, 6
= Bulanti, kusma, ishal = sulu,
I6kosit ve eritrosit yok.

Ardindan aylarca siren laktoz
intoleransi

! Hemorajik sistit

= Cocuklarda ve immin slpresiflerde
= En sik 11, nadir olarak 34, 35

= Bbbrekte persistan enfeksiyon >
immin sdpresyon ile aktivasyon

= KI tx'da sistemik enfeksiyonun ilk
belirtisi olabilir.

= Bobrek tx'da goriilebilir.




q Immiuin sipresiflerde enfeksiyon - 1
|

Uzun sireli, tedavi zor, fatalite riski ylksek
Pnoémoni - %60 (sagliklilarda %15)
Hepatit - %50 (saglikllarda %10)
KI tx alicilarinda daha sik
Enterit, sistit, pndmoni, hepatit, pankreatit, kolit, disemine enfeksiyon
Eriskinlerde %5-14, cocuklarda %30
Tx sonrasi 1-3 ay arasi
Reaktivasyon veya Ki / transfiizyon ile bulasma
Riski artiran faktorler
Kiigiik yas > 5 yas alti KIT yapilan cocuklarda insidans %80'e ulasabiliyor.
Allojenik tx
T hiicre sayisinda azalma
Uygun olmayan dondr
TUm viicut isinlamasi
GVHD

q Immuin sipresiflerde enfeksiyon - 2
|

Solid organ tx — tx organ tutulur
KC tx
Hepatit, %50 fatal
Ad C sik
Bobrek tx
Hemorajik sistit, % 17 fatal
Ad B sik
HIV (+)
%7-30
Siklikla bagka patojenlerle birlikte
GIS, Uriner sistem
Belirti olmasa da digki / idrarda (+)
Diisik CD4 ile iligkili uzun sureli fekal sagim
11, 34, 35, 42-47 > Baz serotipler dzellikle HIV (+)lerde saptaniyor.
HAART ile 6nlenebiliyor.

Kanser hastalari — 6zellikle gocuklar




M Bagisik yanit
|

Yanit
Antikor yaniti
Gruba 6zgi
= Notralizan degil, tanisal
Tipe 6zgu
= Penton, hekzon, gikintilarda
bulunan antijenlere yonelik
= Notralizan, koruyucu
= Toplumda, ~10 yas endemik
serotiplere karsi Ab (+)
Hiicresel yanit
Korunmus epitoplara karsi T
hiicre yaniti

Hiicresel yanit bzk olanlarda
ciddi enfeksiyon

Kacis
IFN inhibisyonu
Virusla iligkili RNA ve
E1A prile
TNF ve Fas-aracil
apopitozun inhibisyonu
Elb ve E3 pr ile enfekte
hiicrenin korunmasi
MHC1 ekspresyonunun
baskilanmasi
E3 pr ile CD8 yanitindan
kacis

q Tani

Elektron mikroskobisi

Hicre kiltura

Viral yapilarin saptanmasi

Antijen
Nikleik asit

Viral antikorlarin saptanmasi




Kultur

i

= Ornek = Insan embriyonik bdbrek
Bogaz stirtintiisti veya epitelial hiicre dizileri
NP struntl / aspirat HEK, Hep2, Hela, A549
Konjonktival siriinti CPE = 2 - 28 giin
Diski IF
BOS Tiplendirme (nétralizasyon)
Idrar
Biyopsiler - AR
= Klinik bagladiktan sonra %; AN %’,‘- 3
Solunum o6rneklerinde 1 hft Bl W '"T‘( o
Goz drneklerinde 2 hft ! *i K
Immiin siipresiflerde diski ve ‘3 e
idrarda 2 hft — 21yl Ra S 7‘ +3
, AN
icrob&ibrarggrd®® Suchman and,Blalk

! Klltur sonucunun yorumlanmasi

= Izolasyon yeri dnemli

GOz, akciger, genital sistemden izolasyon
-> tani koydurur.

= Bogazdan izolasyon - Kklinik ile
yorumlanir.

= Diskidan izolasyon - gastroenterit
varsa anlamlidir.




Antijen Saptama

3

IFA

Hekzon proteinlerine yonelik
monoklonal Ab

Immiinokromatografi,
lateks aglitinasyon
Enterik Ad yonelik

Solunum o6rnekleri

Islem siiresi: 2-4 saat

Kiilttire gore D: %30-60
Ornek kalitesi
Ornek alinma zamani
Ab

1010 partikiil/gr - Duyarlihk
yeterli

GOz 6rneklerine yonelik
Duyarlilik %60-80

Negatif sonuglar kuiltir
veya PCR ile dogrulanmali

Adeno/Rota

ID.

O

M Viral DNA saptama

PCR

Universal
Dejenere primerler
Multipleks

Tipe 0zgu
Tlre 6zgl
Kantitatif

Hedef bolge: Hekzon geni (2.9 kb)

Okado M et al. Arch Virol 2007
Lu & Erdman. Arch Virol 2006
Miura-Ochiai R at al. J Clin Microbiol 2007




M Vireminin saptanmasi - izlemi

|
Immdin slpresif olgularin izleminde 6nemli

Kantitatif PCR gerekli

Ciddi enfeksiyon gostergeleri
= Serum/plazmada DNA (+) olmasi
= Bir haftalik aralarla yapilan izlemde viral yikin artmasi
=« KiT'de +100 giine dek izlem

Genellikle viral ylkteki artig ile semptomlu hastalik
arasinda birkag hafta bulunur - preemptif tedavi

van Tol et al, Bone Marrow Transplant 2005

M Tiplendirme -1

Yontem Olumlu Olumsuz
Imminolojik Klasik yontem Zaman — emek yogun
Notralizasyon, Poliklonal, monoklonal Ab
HA inhibisyon Sinirli ulagim
Capraz reaksiyon (poliklonal)

REA Tim genomdaki Klltiirde Uretilmis virus

genetik Emek yogun

varyasyonlar Yeni paternler nedeniyle yorum giic




M Tiplendirme - 2

Yoéntem Olumlu Olumsuz
PCR + REA Kolay, hizli, |REA kisithhklar
ucuz

Ture — tipe 6zgu PCR | Kolay, hizh

Sinirli sayida tir, tip tanimlamasi

PCR + dizi analizi Kolay,

Hizl

Maliyet ylksek
Hekzon geni HVR'lar (1-7)
Coklu amplifikasyon ve dizi analizi
TUm tipler igin referans dizi yok.
Kisa boélge — HVR igi veya disi

“Microarray”

Kolay, hizli

Maliyet ylksek

q Tedavi

Kesin tedavi, randomize kontrollli calisma yok

Bircok niikleozid anologu in vitro etkin, in-vivo ?

Olgu sunumlan, kliglik grup deneyimleri
Ribavirin — YE: reversibl hafif anemi

Tip C adenoviruslara daha etkili
KIT — hemorajik sistit, pnémoni, enterit

KC tx — hepatit

Tedavinin erken baslanmasi 6nemli

Cidofovir — YE: nefrotoksisite

Pediyatrik kok hiicre tx — hemorajik sistit, pndmoni, hepatit, enterit
Immiinoterapi
KIT- donor lenfosit transfiizyonu

| Bone Marrow Transplant 1999, Blood 2002, Pediatr Infect Dis 2000




3

Erken tani

Immiin siipresiflerde tedavi

Periferik kanda kantitatif PCR ile izlem
CMV, EBV, Adenovirus - birlikte izlemi

Preemptif tedavi (Cidofovir ?)
Adenovirusa 6zgul T hiicre sayisinin artiriimasi

Immiin siipresyonun azaltiimasi
Adaptif virusa 6zgl T-hicre tedavisi

Gunson et al. J Clin Microbiol, 2009
Feuchtinger et al, Leukemia & Lymphoma, 2007

Pediyatrik
allojenik kdk
hiicre tx —
Adenovirus
icin izlem ve
tedavi plani

PBMC

Isolation  Specific T-cells

HAdV infection
pre MUD/haple SCT:
Start Cidofovir pre conditioning

HAdV surveillance post SCT:

weekly stool and
blood samples

HAdV infection
post MUD/haplo SCT

[ Preemptive therapy with ] [ Reduction of ]
Cidofovir 5 mglkg/ Ll PP i
l
[ Decreasing viral load ] [ Increasing viral load ]
it

HAdV-specific T-cells No HAdV-specific T-cells
>0.01% / vital T-calls & >0.01% / vital T-cells in the donor

Y l ¢

Cidofovir continued until
Adoptive T-cell transfer

& T-cell reconstitution

J

2 neg. PCR results
Feuchtinger et al, Leukemia & Lymphoma, 2007




! Adenovirus asisi

= Canli, atenue edilmemis tip 4 ve 7
Oral, enterik kapsil icinde
Gulvenli ve etkili
= 1980 - askeri birliklerde kullanim
= 1995 — agi Uretiminin durmasi
= 1999 — asilamanin durmasi
= Askeri birliklerde salginlar
= %82tip4ve7
= Bazi erken genlerin ¢ikarilmasi ile atenie
edilmis asi calismalar

! Bulasmanin Onlenmesi -1

Solunum

= Hastadan damlacik sagiminin
Onlenmesi (agiz ve burnun ortiilmesi)

= Kirli ellerle g6z, burun mukozasina
temasin 6nlenmesi

Fekal-oral, direkt temas
= Sik el yikama ve kisisel hijyen

= Kontaminasyon riski olan ylizeylerin
dezenfeksiyonu (Masa, oyuncak,
dolap ve kapi tokmaklari, vb)

Su ile bulasma
= Klorlama




M Bulasmanin Onlenmesi -2

I
Nozokomiyal bulasma (G6z)
Aletlerin sterilizasyonu

Temas eden tonometre ve tanisal lens
kullaniminin kisitlanmasi

GOz damlalarinin kisisel olmasi

Enfekte hasta ile temasta maske, eldiven ve
diger koruyucu dnlemlerin kullanimi

Hasta ile temas oncesi ve sonrasi el yikama

Hasta bekleme ve muayene odalarinin ayriimasi
(“"Kirmizi oda”) ve enfekte hastalarin
bekletilmeden muayenesi

Yiizey dezenfeksiyonu

Enfekte saglik personelinin 2 hafta
uzaklastiriimasi

q Ad vektorlerinin kullanimi - Asi

Recombinant adenoviral vaccine production process:

| I
(o) |
! ]

Select genes responsible |

Asi gelistirme

PER.C6" cells !scale volumes of
vaccine

vaccine

vector
Created after

i
1
1
1
Advac® vector I extensive
1
I
I

I 1
) | |
Hemorajik Ates R 1 3 et .
| =n | I
HIV ERSES -
g : .
HCV _@} i 3?\1 I | :
I I 1
Sitma 5 ; : 3
Tb Advac® Advac®-based i Production on : Commercial- Vaccine
1
I
|

containing I purification
immune response | |

I
|
I
|
|
I
| inducing genes | I

www.crucell.com




Ad vektorlerinin kuIIan|m| -

! Tedavi

Gen tedavisi

Genetik hastaliklar
= Kistik fibroz —
Transmembran
regllatuar gen igeren
vektor

= Kisa sUreli ekspresyon

= Verimsiz gen aktarimi
Kanser tedavisi

= Sorunlu hiicreye p53,
RB gen aktarimi ile anti-
onkojenik etkinin tamiri

Representative map of the genome of adenaovirus
Export Fiviows in Mcleculir Madicine 2 1599 Carbricge Universty Press

Gelisme bekleyen alanlar

= Tani

Standardize kantitatif NAT

Hastaligi dngorecek esik dederlerin ve izlem
protokollerinin belirlenmesi

Tedavi

Patogenez

Kitlesel kullanima uygun asi
Vektor olarak kullanimda basari

Persistans, latentlik, reaktivasyon




KLINIK VIROLOJI TESTLERINDE YONTEM GECERLILIK
DEGERLENDIRMESI
PROF. DR. SELDA ERENSOY
24 HAZIRAN 2009, 10:50-11:30

Klinik Virolojide Yontem
Degerlendirmesi

Prof. Dr. Selda Erensoy
Ege Universitesi Tip Fakiiltesi
Mikrobiyoloji ve Klinik Mikrobiyoloji AD, Izmir

selda.erensoy@ege.edu.tr




v’ Analitik onay (Verifikasyon)

Testin analitik degerlendiriimesinde belli
kriterlerin uygunlugu
(SD, CV, analitik duyarhlik, 6zgulluk,
dinamik aralik)

v Klinik Gegerlilik (Validasyon)

Uygulama alani icin gerekli kriterleri
tasimasi

(klinik anlamlilik)

Kalite Guvencesi

« Analiz oncesi (preanalitik)

« Analiz (analitik)

« Analiz sonrasi (postanalitik)

->Ornek toplanmasindan - rapor
edilmesine kadar.

- Raporda teste ait yeterli gerekli
bilginin bulunmasi.




Test Gecerliligi

» Deneysel bir surecg

— Dogru ve kesin analiz igin reaktifler ve protokolin

optimizasyonu
» Goreceli bir islev
— Tanisal duyarhlik
— Tanisal 6zgulluk

» Kosullara bagl

— Hedef populasyona gore - PPD / NPD

> llerleyen — Siirekliligi olan bir slreg
— Kullanim yayginlastikga gecerlilik guvencesi artar

1. basamak: Testin
kullanilabilirliginin arastiriimasi

Yontem secimi

Kontrollerin segimi

Standartlarin segimi

Testin denenmesi

Jacobson RH, 1996




2. basamak: Testin gelistirilmesi
ve standardizasyon

l /vAnaIitik duyarlihk

%Reaktif ve protokolun

. optimizasyonu —

‘standardizasyonu ==y On tekrarlanabilirlik
tahmini

=) ANalitik 0zgulluk

Tekrar degerlendirme
gerektiren problemler

N,

3. basamak: Testin performansinin

belirlenmesi
ﬂ \ 4

Referans olgulardan
orneklerin test edilmesi

) Verinin
normalizasyonu

(@)

Kesinlfik ve
dogrulugun
hesaplanmasi

Enfekte / enfekte olmayan
bilinen olgulardan referans serumlar

“cut-off” belirlenmesi

Tanisal 6zgulluk,
Tanisal duyarlilik hesaplanmasi




4. basamak: Testin performansinin
izlenmesi

4

 Poz. Neg. Test verilerinin
- siniflandiriimasi

Hedef populasyondaki
prevalansin tahmini

Rutin test
kullaniminda
sonuglarin
normalizasyonu

Kesinlik ve
dogrulugun
hesaplanmasi

Kesinlik ve dogrulugun izlenmesi

PPD, NPD hesaplanmasi

5. basamak: Gecerlilik kriterlerinin

surekliligi ve

genigletilmesi

Farkli populasyonlardaki

referans olgularin

ornekleri ile galisma—> Gegerliligin diger
populasyonlara genisletiimesi

Yeni reaktiflerin
kullanimdakilerle kargilastirilarak
standardize edilmesi




Kesinlik
*Calisma ici
*Caliymalar arasi

Hasta
korelasyonu

Dogrusallik

Referans arahk

Karar diizeylerinde

>10

20 calisma (x2 diizey)
Standart sapma (SD; +)
Degiskenlik katsayisi (CV; %)

Uyum katsayisi; referans yontem/ lab.
(%50 referans aralik disinda)

4-5 nokta (x2)

40 veri noktasi;

Kalitatif Kantitatif

gecerliligi 120 nokta (yeni referans araligi tammm
icin)
Dogruluk Gercek degere yakinlik. 3 veri noktasi \/ \/
Duyarhhk Saptama sinir1; cok diisiik degerlerin Kalitatif ' Kantitatif
anlamh oldugu durumlarda Kinik Kinik
anlamda anlamda
Ornek stabilitesi Saklama ve transporta bagh; hassas \/ \/
ornekler ve testler icin
Interferans Testin performans ve dogrulugu bozan \/ \/
komponentler
Organizma 20 hasta izolat1 + 20 negatif 6rnek N N (semi-
tammmlanmasi kantitatif)
Antibiyotik Uygun standart izolatlar (x3) \/ \/ (semi-
duyarhhg: kantitatif)

| CPSA, July 2004




Enfeksiyon durumu belli referans

olgular
Enfekte Enfekte degil
Test | Pozitif 570 (GP)| (YP) 46
sonucu
Negatif 30 (YN)|(GN) 1354
Tanisal duyarhhk |Tanisal 6zgulluk
GP /(GP+YN) GN /(GN+YP)
= 570/600 = 1354/1400
= %95 = %96.7

TANISAL VIROLOJi
LABORATUVARINDA

Kantitatif Testler
(ornek: NAT)

Kantitatif Nukleik Asit Testleri (NAT)
-> Virus yuku

Hasta yonetiminde kullanim




Nukleik Asitlerin Miktarini Belirleme

1. Goreceli kantitasyon (“relative”) :
Karsilagtirma yontemi

2. Tam sayi bildiren (“absolute”) : Viral Yuk
» Agirlik (pg)
» Molekul sayisi (kopya, genom es degeri)

- Tanimlanmig hacim, hucre sayisi, doku
agirligi (kopya/mil)

Logaritmik sonug verilmesi (log,,)

1000 k/ml = 103= 3.0 log,,

» Uluslararasi birim (1U)*

Nukleik asit testlerinde miktar
belirleme

« Kalibratorler (Standartlar)

Belirli miktarda nukleik asit bulunduran
standart ornekler

— Dogal analitik standartlar

— Sentetik standartlar (DNA / RNA)

* Dis kalibratorler
—->Dis (eksternal) standart egri

« i¢ (internal) kantitasyon standardi
->Dogal n.a. sinyali ile karsilagtirarak




- Dis Standart Egri

) R?=0.99

leAuis
Q

4.0 45 5.0 5.5 6.0

Log,, konsantrasyon

KLASIK PZR

—->PZR sonundaki urunler (amplikonlar)
saptanir; analiz edilir.

—i¢ kantitasyon standard sart
“REAL TIME PCR”
(GERCEK ZAMANLI PZR)

- PZR devam ederken ortaya gikan
urunler saptanmaya basladigi anda
degerlendirmege alinir.




Hy = H, (1+E)

Plato fazi

Gegis fazi

Sinyal| Logaritmik faz

\

Esik dongu sayisi

Bazgizgi

_—_

He= HO(E)Ct Dongl sayisi

» Gergek zamanli PZR - Ct degerleri
uzerinden hesaplamadan once her
ornegin amplifikasyon egrisinin kontrol
edilmesi gerekir.

= Esik gizgisinin gecgilmesi 6zgul olmayan
reaksiyonlara bagli olabilir.




Sinyal

100000 kopya
10000 kopya
1000 kopya

Ct

L e
5 10 15 256 30 35 40

Dongu sayisi

29
27
25
Ct 23
21
19
17

15

Standart Egri

R?=0.99

4.0 45 5.0 5.5 6.0

Log konsantrasyon




29
27
25

Ct 23
21

19 )¢

Ornek 2
17 e

tandart EQri

Ornek

15

4.0 45 5.0 5.5 6.0

Log konsantrasyon

PZR Verimliliginin — Etkinliginin hesaplanmasi

E= 2.0 2 ACt = 3.32 (10’luk sulandirimda)
%100

leAuis

106

Dongu sayisi




E = 10-1/egim 9 E = 10-1/—3.337 9

31 E=10*° -2 E=1.99
Q@ O~ .
27 OQ/'US 5
24 o /‘a///r N
.............. /’78/77,
Ct 21 N ET
18 \v—‘ """"""""""""
Egim
15 =-3.337 ® .
13 Standart Egri
11
1 2 3 4 5 6
Log DNA konsantrasyonu
Dogrusallik
=T P
R2=1
o
D Korelasyon kat sayisi
'g O P :
s
= i
=L
2 3 1 S 6 Beklenen deger




Kantitatif Nukleik Asit Testinin
Degerlendirilmesi

1. Doqgruluk (“Accuracy’):

» Test sonuclarinin kabul edilen
referansin gergcek degerine uyumu

—> Testimizi literature dayandirilan
Klinik kararlari uygulamak igin
kullanacaksak gerekli.

Testin dis referans panel ile

degerlendirilmesi
10,00
= = 0,9899x - 0,0922
> 9,00 3 y oo X
2 8,00 / R“ = 0,9829
5 7,00 ¥
> 6,00 :
© 4/ Ortalama: -0.08
£ 5,00 .
S 4,00 ,( Ortanca: 0.02
2 3.0 e & 10.69-0.59
% fgg 8 referansin
2 0:00 5’er kez

0,00 200 400 600 800 10,00 | Calisiimasi=40

VQC degeri (log10) kopya/ml




Kantitatif bir “gergcek zamanli PCR” testinin
farkh standart panellerle degerlendirilmesi

VQC standartlariile kantitasyon

Z'gg o Y =/09821x +0,2187
t R2 =
7,00 o€ 0,9974
E 6,00
< 5,00
o R -
<, 4,00 Sayi: 100 ornek
2 3,00
2,00 Logaritmik fark:
1,00 Ortalama: 0.14
0,00 Ortanca: 0.15

0,00 200 4,00 600 800 10,00

testin kendi standartlari ile kantitasyon (log10) k/ml

Kantitatif Nukleik Asit Testinin
Degerlendirilmesi

2. Guvenilirlik (“Precision”):

* Ayni ornegin tekrarlayan galismalarda
elde edilen sonuglari arasindaki tutarllik.

Ayni calismada (“intra-assay”)
Farkl ¢alismalarda (inter-assay”)

—> Bir hastanin izlemi ve yonetimi igin
gerekli.




70
60
p—— 52 — 50
..... T SSITIRRY t . U, N Rt
40 38 Ortalama: 47
35
25
STANDART SAPMA (SD) ¢
(“Standard Deviation™) SD =127

Degiskenligin (dagilimin) dl¢iimii =
Olgiilen populasyondaki degisikligin pozitif kare kokii (+/-)
SD= [Z(a-b)2/n-1)]

DEGISKENLIK KATSAYISI (CV) o
(“Coefficient of Variation”) (%) CV = %27
Standart sapmanin ortalamaya orani

DOGRULUK ?
GUVENILIRLIK ?




Kantitatif Nukleik Asit Testinin
Degerlendirilmesi

Dogruluk

Guvenilirlik

Saptama sinir1 (analitik duyarlilik)
Kantitasyon sinirlari (dinamik aralik)
Ozgilliik

Tipler — alt tipler arasi kantitasyon etkinligi




« Saptama siniri (Analitik duyarlilik)

Saptanabilen en dusUk konsantrasyon
(2%95)
(100 kopya/ml)

- Kantitasyon sinirlari

(Dinamik aralik)

Kabul edilebilir dogruluk ve guvenilirlikte
saptanan en dusuk ve en yuksek
konsantrasyonlar

(500 — 108kopya/ml)

« Kantitasyon (Dinamik) Aralik

—Kabul edilebilir dogrulukta miktar
belirledigi duzeyler
« [stenen aralik, kullanim amacina,
ornek populasyonuna gore
degisebilir.
* Testin en az %95 kez +/-0.5 log
kopya/ml sonu¢ vermesi gerekir.




Tolerans siniri

= |ki farkli zamanda alinan sonuglar
arasinda anlamli kabul edilen fark

(Biyolojik degiskenlik ile caligmalar arasi
degiskenlik toplami)

Orn. HIV-1 viral yUk testi

Biyolojik degiskenlik: 0.3log,,

Calismaya/teste ait degiskenlik: 0.2log;,

- > +/- 0.5log,, (anlamh)

Ayni testin iki farkli cihazdan elde edilen
sonuglarinin karsilastiriimasi

12 R%=0,9662
810 1475
=2
c 8
@
S 6
S 4
m 2
<
O I I
0 5 10 15
ABI 7700 ile elde edilen degerler(log10)




Ayni testin iki farkli cihazdan elde edilen
sonuglarinin karsilastiriimasi

Bland ve Altman analizi

‘3‘ = 0,07
= y =0,0508x - 0,2747
8, 2
g& 1 o o &
~2 04 &
m <
SE-1 1 emly ***
2o [ 2
g5 2
= -3
< -4 T T T T T T T T

2 3 4 5 6 7 8 9 10 M1

ABI 7000 ve ABI 7700 log10 degerlerinin ortalamasi

Sonug

v'Laboratuvar, amacina uygun sekilde
standartlarini ve kantitasyon
stratejisini se¢gmeli.

v’ Kantitatif testin gecerlilik ve
dogrulama c¢alismalari yapilmal..
v'Standartlar iyi kontrol edilmeli.

v'Her calismada en az bir bagimsiz
referans galigilmali (i¢ kalite kontr.).

v'Dig Kalite Kontrol programlarina
katilmali.
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10.1038/nrmicro1724

URLs the most prevalent childhood cancer  to EBV-carrying B cells resulted in a
Plasmodun folctporum in equatorial Africa. Malaria and large increase in virus titre that could
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A deadly partnership

Endemic Burkitts lymphoma (BL),
an aggressive B-cell lymphoma, is
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Plasmodium falciparum

Burkitt lenfoma (BL)

» BL, siklikla yuz ve ¢eneyi tutan malignant bir
tamor tipidir.

* Endemik, sporadik ve HIV ile iligkili formlarda
gorulebilir.




Tarihge

BL, ilk kez 1958 yilinda Dr. Denis Burkitt
tarafindan Orta Afrika’daki gocuklarda
tanimlanmigtir.

Dr.Burkitt, ayni zamanda bu hastaligin epidemiyolojik
Ozelliklerine de dikkati gekmis ve sitmanin yaygin oldugu
tropik iklimli algak bolgelerde yuksek insidansa sahipken,
yagisi az olan yuksek bolgelerde hastaligin mevcut
olmadigini vurgulamigtir.

Dr.Burkitt, hastaligin sinirli cografi dagihm gostermesinin
cevresel faktorlere baglh olabilecedini ve hastaligin
patogenezinde malarya ile birlikte sivrisinekle bulagan bir
arbovirusun da rolu olabilecegini ileri sirmustur.

BL etiyolojisi, Dr.Anthony Epstein’in _ a4
Yvonne Barr ve Bert Achong ile birlikte yaptigi SIEARRRY Epsats
calismalarla aydinlatiimistir.

Bu aragtiricilar, biytk ugrasilar sonucu 1964 yilinda BL dokularinda
herpes grubuna ait yeni bir virusun varligini gostermislerdir.

Bu yeni virus Epstein-Barr virusu (EBV) olarak isimlendirilmigtir.

Dr.Epstein’in_calismalari, sasirtici bir diger bulguyu daha ortaya
koymustur: EBV, daha onceden sanildigi gibi sadece BL'l
hastalarda sinirli olmayip, toplumlarda erigkin poptlasyonda son
derece ylUksek prevalansa (~%95) sahiptir.

Virusun BL’den bagka nazofarengeal karsinoma ile iliskisinin ve in
vitro olarak B lenfositlerini transforme ettiginin gésteriimesiyle, EBV
1970 yilinda ilk insan timar virusu olarak kabul edilmigtir.




BL alt tipleri ve ozellikleri

Characteristics Endemic Sporadic HIV-associated

Geographical distribution  Equatorial Africa*, United States, Europe Worldwide
Papua New Guinea

EBV-association >90% <20% ~30% in Europe and
the United States

Incidence rate 1-20/100,000 0.01/100,000 Variable

Age range 2-14 years All ages All ages

Tumour site Extranodal Lymph nodes Lymph nodes

c-myc translocation Yes Yes Yes

Cofactors Malaria, EBV Unknown HIV infection

"There is some evidence that in Africa all three subtypes can be present. There is not enough known about
South American BL to determine whether it is a new subtype of BL.

Rochford R, et al. Nature Reviews Microbiology 2005; 3: 182

Endemik BL (eBL) epidemiyolojisi

» BL, ekvator Afrika’sinda ¢ocukluk ¢cagl kanserlerinin
%74’Un0 olusturmaktadir.

» Cografi bolge — Orta Afrika, Papua Yeni Gine
» Yas — Cocukluk cagi (en sik 6-8 yas)
» Cinsiyet — Erkek ¢ocuklarda 2-5 kez daha sik
» Risk faktorleri ve ko-faktorler

— Genetik yatkinhk

— Immuin stpresyon

— Erken yasta kazanilan primer EBV enf.

— Endemik sitma enf.

— Endemik HIV enf.

— Cevresel kofaktorler (iklim, bitki 6rtlsa, vb)




« Tanimlanmasindan bu yana gegen 50 yil iginde, BL ile
EBV arasindaki iligkinin buyuk ol¢gude aydinlatiimis
olmasina ragmen, molekuler mekanizmalar halen tam
olarak anlagilabilmig degildir.

RN wicroovoor
PAAVAIAYAY MICROBIOLOGY

Review

Nature Reviews Microbiology 6, 913-924 (December 2008)

The curious case of the tumour virus: 50 years of
Burkitt's lymphoma

David A. Thorley-Lawson 8 Martin J. Allday

Normal saglikh kigilerde EBV enfeksiyonu
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EBV persistans programlari

Normal B-cell EBV infection
differentiation |
@ <& % Vius Virusun lenfoid dokuya girisi ve naif B hiic.ni
Naive B cell enfekte etmesi
o T + o me || | Latentlik Ill > Naif B hic.nin aktivasyonu ve
@ proliferasyonu (Tum EBNA genleri ve LMP
B-cell blast genlerinin ekspresyonu)

v

Latentlik I - Germinal merkezlerde enfekte B
Antigen + GCBcel | Defaut hiic.nin bellek hiic.ne farklilasmasi (EBNA1 ve
T-cell help PICOIRINTIO LMP genleri ekspresyonu), GC’lerden dinlenen
+ bellek B hiic.i olarak perifere ¢ikis
Survival | PostGCBcel || atency Latentlik | — Dinlenen bellek B hiic.nde virusun
signals * programme persistansi (Bu hic.ler, 6zgiil CD8+ CTL
tarafindan kontrol altinda tutulur). Ancak bu
@ hiic.ler gogaldiklarinda sadece EBNA-1 gen
Long-lived ekspresyonu yapilir. (EBV-pozitif BL hiic.nde de
memory cell latentlik | programi uygulanmaktadir)

Thorley-Lawson DA. Nat Rev Immunol 2001; 1: 75

EBV ile iligkili kanserler

EBV infection

TNy

Latent infection of B lymphocyte pool Replicative infection of pharyngeal epithelium
| Immune suppression | | Chronic malaria | | ! Co factors | ¢
Rare latent infection in cells
failing to replicate virus
Continued growth Chromosomal Cellular Genetic predisposition
in absence of translocation, genetic Dietary carcinogens
immune control C-myc activation changes

Cellular genetic changes

|

Posttransplant | | Burkitt’s Hodgkin’s Nasopharyngeal
lymphoma lymphoma lymphoma carcinoma




EBV’e bagh eBL olugsum mekanizmalari

* Virusun immun sistemden basarili kagis
stratejileri

« Kromozomal translokasyon ile c-myc
aktivasyonu

» P.falciparum’un B hucre proliferasyonu ve
aktivasyonuna neden olarak virusun
reaktivasyonunu artirmasi

Immiin sistemden basaril kacis

» Dogrudan B lenfositlerinin enfeksiyonu

« Sitokin yanitinin modulasyonu
— BCRF1 (vIL-10) —» Th1 sUpresyonu, Th2 aktivasyonu
— BARF1 —» CSF-1 fonksiyonunun blokaiji

* MHC sinif | ve Il ekspresyonunun bozulmasi— EBNA

« Interferon yanitinin bozulmasi — BARF-1

* p53 ve pRb disfonksiyonu — EBNA

* Apoptoz sinyal yolunun inhibisyonu — LMP1

+ Diger




Kromozomal c-myc translokasyonu

* (8;14) — Ig agir zincir geninin kontrolU altinda aktif olarak
transkripte edilir.

+ 1(2;22) — Ig hafif zincir geni ile birlikte aktif olarak transkripte edilir.

* myc translokasyonu GC (germinal center) safhasinda olur ve hiic.in
proliferasyonu kontrolden ¢ikar.

* myc translokasyonunun neden oldugu proliferasyon, dinlenme
haline dénlismesi gereken bellek B hiic.nin gogalmaya devam
etmesine ve sadece EBNA-1 programi uygulanan BL timérindn
gelisimine yol agar.

Chromosome 8 Chromosome 14
| II <
Ig i) [
Myc
gene gene

Translocation
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Sitma - eBL iligkisi

+ Dr.Burkitt'in ongorusu, yani BL patogenezinde bir virus
(EBV) ile birlikte sitmanin sinerjik rol oynadigi hipotezi
1980’li yillarin baginda sekillenmeye baslamistir.

Timeline | Milestones in endemic Burkitt’s lymph (BL) r ch
First published Epstein, Achong Transforming | | Effect of malaria on EBV-specific Effect of mataria on
cinical description and Bar detect activity of CTL acthty in healtty adults numbers of EBV-
of Burkitt's viral particles in BV Iving in malara holoendamic Infected B calls in
hymphoma. EL ocall ines. described, regions demonstrated, children shown.

1968 1962 1964 1967 1968 1978

Geographical mapping | | Association between Causal association Effect of malaia

of Bunkdtt's ymphoma regions with holoendemic | | between EBV and BL on EBV-spectlic

In sub-Saharan Afiica rredaria transmission and proposad based on a CTL activity n
high Incldence of BL large-scale prospecthee children shown,
describad, study h Uganda.

Rochford R, et al. Nat Rev Microbiol 2005; 3: 182




Endemik BL ve Endemik Sitma

g Berkies ymphoma
high incidence

Nasopharyngeal cancer
high ncidence

Source: Okano,M (1988)

[1 1: Scand ) Infect Dis Suppl, 1982;36:15-23.

Epstein.Barr virus, malaria and Burkitt's lymphoma.

Klein G.

bhied - indexed for MEDLINE]

[0 1:IARC Sci Publ. 1985;(60):205-15.
A preliminary report of epidemioclogical studies of Burkitt's lymphoma, Epstein-Barr virus infection and
malaria in North Mara, Tanzania.

Geser A, Brubaker G.

PHID: 2398880 [PubMed - indexed for MEDLINE]




* Whittle HC, et al. — Sitma sirasinda T hucre
yanitinin bozuldugu ve virusla enfekte B
hdcrelerinin olagandigi proliferasyonu ile yuksek
duzeyde antikor sentezledigi gosterilmigtir.

[ 1: Nature. 1984 Nov 29-Dec 5;312(5993):449-50.

T-cell control of Epstein-Barr virus-infected B cells is lost during P. falciparum malaria.

Whittle HC, Brown J, Marsh K, Greenwood BM, Seidelin P, Tighe H, Wedderburn L.

Endemic Burkitt's lymphoma, a tumour of children in which B lymphocytes are infected with Epstein-Barr virus (EBV), is
common in areas of Africa where malaria is holoendemic. The tumour is characterized by chromosome translocations;
usually the terminal portion of chromosome 8 containing the c-myc gene is translocated to chromosome 14, near the
enhancer of the immunoglobulin heavy-chain locus. Less frequent are translocations of chromosome 8 to the kappa light-
chain locus of chromosome 2 or to the lambda light-chain locus of chromosome 22. In vitro, EBV induces B cells to
proliferate and secrete immunoglobulin and antibody. However, in vivo the infected B lymphocytes are under
immunological contraol, so that abnormal proliferation is found only in immunosuppressed patients. Such patients are
subsequently liable to develop lymphomas. Burkitt believed that the tumour he had described resulted from interaction
between a virus(es) and a "reticuloendothelial system altered by chronic and heavy infection by malarial or other
parasites”. We report here that during an attack of Plasmodium falciparum malaria, T-cell subpopulations are radically
altered so that, in vitro, B lymphocytes infected with EBV praoliferate abnormally to secrete large amounts of
immunoglobulin and antibody. This phenomenon offers some explanation for the increased incidence of Burkitt's tumour
and the high levels of immunoglobulin found in people living in areas where P. falciparum malaria is common.

PMID: 6095104 [Publled - indexed for MEDLINE]

* Donati D, et al. » P.falciparum EMP-1 (Erythrocyte
Membrane Protein) proteini eksprese eden eritrositlerin
periferal kan B hlicrelerinin ylzeyine yapisarak poliklonal
aktivasyona yol actigi gosterilmistir.

INFECTION AND InovunITY, Sept. 2004, p. 5412-5418 Vol. 72, No. 9
0019-9567/04/$08.00+0 DOI: 10.1128/1A1 5412-5418.2004
Copyright © 2004, American Society for Microbiology. All Rights Reserved.

Identification of a Polyclonal B-Cell Activator in
Plasmodium falciparum

Daria Donati,"?} Li Ping Zlmng.l‘i‘ Qijun Chen,"? Arnaud Chéne,"? Kirsten Flick," Maja Nystrém.L
Mats Wahlgren,™* and Maria Teresa Bejarano'*

Microbiclogy and Ti biology Center, Karoli Institutet,” Center for Infectious Medicine, Karolinska Institutet, Huddinge
University Hospital,® and Swedish Institute for Infectious Disease Control,® Stockholm, Sweden

Received 10 March 2003/Returned for modification 23 May 2003/Accepted 9 June 2004

Polyclonal B-cell activation and hypergammaglobulinemia are prominent features of human m ia, We
report here that Plasmodium falciparum-infected erythrocytes directly adhere to and e peripheral blood
B cells from nonimmune donors. The infected erythrocytes employ the cysteine-rich interdomain region loe
(CIDR1) of P. falciparum erythrocyte membrane protein 1 (PfEMP1) to interact with the B cells. Stimulation
with recombinant CIDRLa induces proliferation, an increase in B-cell size, expression of activation molecules.
and secretion of il lobuli i lobulin M) and cytoki {tumor necrosis factor alpha and
interleukin-6). Furthermore, CIDRIa binds to Fab and Fe fragments of human immunoglobulins and to
immunoglobulins purified from the sera of different animal species. This binding pattern is similar to that of
the polyclon Il activator Staphylococcus aureus protein A, Our findings shed light on the understanding
of the molecular basis of polyclonal B-cell activation during malaria infections. The results suggest that the var
gene family encoding PIEMPI has evolved not only to mediate the sequestration of infected erythrocytes but
also to manipulate the immune system to enhance the survival of the parasite.

Infect Immun 2004; 72: 5412




* Moormann AM, et al. — Erken ¢cocukluk déneminde
tekrarlayan sitma enfeksiyonlarinin, EBV yukunu
artirdigi ve virusun persistans programini module ederek
BL gelisim riskini yukselttigi saptanmigtir.

Exposure to Holoendemic Malaria Results
in Elevated Epstein-Barr Virus Loads in Children

Ann M. Moormann,' Kiprotich Chelimo,* Odada P. Sumba,® Mary L. Lutzke,> Robert Ploutz-Snyder,” Duane Newton,®
James Kazura,' and Rosemary Rochford®

'Center for Global Health and Diseases, Case Western Reserve University, Cleveland, Ohio; Departments of “Epidemiclogy and *Pathology,
University of Michigan, Ann Arbor; ‘Center for Outcomes Research and Evaluation and *Department of Microbiology and |mmunclogy,

SUNY Upstate Medical University, Syracuse, New York; *Kenyan Medical Research Institute, Center for Vector Biology and Control Research,
Kisumu, Kenya

Perennial and intense malaria transmission (holoendemic malaria) and Epstein-Barr virus (EBV) infection are
2 cofactors in the pathogenesis of endemic Burkitt lymphoma (eBL). In the present study, we compared EBV
loads in children living in 2 regions of Kenya with differing malaria transmission intensities: Kisumu District,
where malaria transmission is holoendemic, and Nandi District, where malaria transmission is sporadic. For
comparison, blood samples were also obtained from US adults, Kenyan adults, and patients with eBL. Extraction
of DNA from blood and quantification by polymerase chain reaction give an EBV load estimate that reflects
the number of EBV-infected B cells. We observed a significant linear trend in mean EBV load, with the lowest
EBV load detected in US adults and increasing EBV loads detected in Kenyan adults, Nandi children, Kisumu
children, and patients with eBL, respectively. In addition, EBV loads were significantly higher in Kisumu
children 1-4 years of age than in Nandi children of the same age. Our results support the hypothesis that
repeated malaria infections in very young children modulate the persistence of EBV and increase the risk for
the development of eBL.

J Infect Dis 2005; 191:1233

« Donati D, et al. > Malaryanin endemik oldugu bdlgelerde
yasayan ¢ocuklarda EBV yukunun arttigi ve akut malarya
sirasinda yuksek olan viral DNA duzeyinin anti-malaryal
tedaviden sonra temizlendigi gosterilmistir.

Clearance of Circulating Epstein-Barr Virus DNA
in Children with Acute Malaria after Antimalaria
Treatment

Daria Donati,' Eva Espmark.’ Fred Kironde, Edward Katongole Mbidde® Moses Kamya® Ake Lundkvist™

Mats Wahlgren,! Maria Teresa Bejarano, ' and Kerstin I. Falk®

Center for Infectious Medcing, Karolska Uriversity Hospita-Hudtinge, *Swedsh Institute for Infestious Disease Contiol, and "Microbislogy
‘and Tumor Biology Center, Karolinska Instttet, Stockholm, Sweden; “Department of Biochemistry and “Faculty of Meclcine, Makerere University,
and “Ugandan Caneer Institute, Kampala, Uganda

Children living in malaria-endemic regions have a high incidence of Burkitt lymphoma (BL), the etiology of
which involves Plasnodium falciparum malaria and Epstein-Bare virus (EBV) infections. In the present study,
we compared EBV DNA loads in plasma and saliva samples from Ugandan children with acute malaria (M*)
at the time of diagnosis and 14 days after antimalaria treatment, children without malaria (M), and children
with BL. EBV DNA was detected, by real-time polymerase chain reaction, in 31% of the plasma and in 79%
of the saliva samples from children in the M* group. Antimalaria treatment led to clearance of plasma viral
load in 85% of the cases but did not affect the levels in saliva. There was a significant difference in plasma
EBY loads across the groups. The lowest levels were detected in samples from the M~ group, increased levels
were detected in samples from the M* group, and levels reached the highest values in samples from children
with BL. The same trend was evident in the frequency and levels of anti-BZLF1 antibodies, which is indicative
of viral reactivation. In the M* group, the positive plasma samples clustered around 7-9 years of age, the peak
incidence of BL. The dearance of circulating EBV malaria treatment suggests a direct relationship
between active malaria infection and viral reactiv;

J Infect Dis 2006; 193:971-7




 Chene A, et al. > Sitma ve EBV
reaktivasyonu arasindaki iliski “molekuler
dlzeyde” gosterilmistir.
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A Molecular Link between Malaria
and Epstein-Barr Virus Reactivation

Arnaud Chénehl'at, Daria Donati“'*, André Ortlieb Guerreiro-(acaiszn, Victor Levitsky“, Qijun Chena,
1,2

Kerstin 1. Falk2'3, Jackson Orem“, Fred Kirondes, Mats Wahlgrenm, Maria Teresa Bejarano

1 Center for Infectious Medicine, Department of Medicine, Karolinska Institutet, Stockholm, Sweden, 2 Department of Microbiology, Tumor and Cell Biology, Karolinska
Institutet, Stockholm, Sweden, 3 Swedish Institute for Infectious Disease Control, Stockholm, Sweden, 4 Uganda Cancer Institute, Kampala, Uganda, 5 Department of
Biochemistry, Faculty of Medicine, Makerere University, Kampala, Uganda

PLoS Pathogens 2007; 3 (6):e80

P.falciparum Eritrosit Membran Proteini 1
(PFEMP-1)

» Enfekte eritrositlerin yuzeyinde eksprese edilen bir parazit
antijenidir.
» Parazitin virllans faktorl olarak kabul edilmektedir.

Molecules in focus

PfEMP1: An antigen that plays a key role in the pathogenicity and immune
evasion of the malaria parasite Plasmodium falciparum

Noa D. Pasternak, Ron Dzikowski*

Department of Microbiology and Molecular Genetics, The Institute for Medical Research Israel - Canada, The Kuvin Center
for the Study of Infectious and Tropical Diseases, The Hebrew University-Hadassah Medical School, Jerusalem 91120, Israel

ARTICLE INFO ABSTRACT
Article history: The deadliest form of human malaria is caused by the protozoan parasite Plasmodium falciparum affect-
Received 7 December 2008 . ing millions worldwide every year. P. falciparum virulence is attributed to its ability to evade the human
Received in revised form 14 December 2008 immune system by modifying infected host red blood cells to adhere to the vascular endothelium

Accepted 16 December 2008

and to undergo antigenic variation. The tigel e: e for both cytoadherence
Available online 25 December 2008 nd to undergo antigenic variation. The main antigenic ligands responsible for both cytoadherence

and antigenic variation are members of the P falciparum Erythrocyte Membrane Protein-1 (PEMP1)
family. These polymorphic proteins are encoded by a multi<opy gene family called var. Each individ-

Keywords G
Malaria ual parasite expresses a single var gene at a time, maintaining the remaining ~60 var genes found in
Plasmodium falciparum its genome in a transcriptionally silent state. As the antibody response against the single expressed
PEEMP1 PfEMP1 develops, small sub-populations of parasites switch expression to alternative forms of PEMP1
Antigenic variation and re-establish the infection. Therefore, PfEMP1 is considered a key player in the pathogenicity of
Virulence P. falciparum.

© 2008 Elsevier Ltd. All rights reserved.

Int J Biochem Cell Biol 2009; 41: 1463




PfEMP-1 birgcok molekilile adezyon 6zelligine

sahiptir.

Infected red blood cells

Q86 @

PfEMP1
CR1 ICAM-1 % CD36
O‘{/;l I l
Uninfected Cerebral Placental Tissue

red blood  microvascular microvascular microvascular
cell, platelets endothelium  endothelium  endothelium

Cerebral malaria  Low birth weight ~ Mild
metabolic acidosis prematurity malaria

hiyglr i Lality Joall ol lclus

Penman&Gupta, J Biol 2008;7:22

PfEMP-1, enfekte eritrositlerin otoagliitinasyonu, saglam

eritrositlere yapismasi ve ¢esitli organlarda endotel hiicreler
tizerindeki adezyon molekiillerine tutunmasindan sorumludur.

P.fEMP-1 proteininin sisteinden zengin kangali olan CIDR1-a
bolgesi siiperantijen 6zelligine sahiptir.

CIDR ————

Endothelial Cellg

PV, parasitophorous vacuole; MC, Maurer's cleft




» CIDR1-a (cysteine-rich inter-domain region) bolgesi,
bellek B hicrelerini segici olarak aktive etmektedir.

» CIDR1-a gesitliimmunolojik yolaklar aktive etmekte ve
ayrica B hucrelerini apoptozdan korumaktadir.

» Parazit ile enfekte eritrositlerin ya da saf olarak CIDR
molekulinin EBYV ile enfekte bellek B hlicrelerine
baglanmasi, bu hticrelerin proliferasyon ve
aktivasyonunu artirarak virusun latent donemden litik
doneme ge¢mesini induklemektedir.

* Chene A, et al. PLoS Pathog 2007; 3:e80.
* Donati D, et al. J Immunol 2006; 177: 3035
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A Molecular Link between Malaria
and Epstein—-Barr Virus Reactivation

Arnaud Chéne'>>%, Daria Donati'®’, André Ortlieb Guerreiro-Cacais", Victor Levitsky?", Qijun Chen®,

. 2,3 4 : 5 2,3 : i 1,2
Kerstin I. Falk™~, Jackson Orem", Fred Kironde”, Mats Wahlgren™", Maria Teresa Bejarano
1 Center for Infectious Medicine, Department of Medicine, Karolinska Institutet, Stockholm, Sweden, 2 Department of Microblology, Tumer and Cell Biclogy, Karolinska
Institutet, Stockholm, Sweden, 3 Swedish Institute for Infectious Disease Control, Stockholm, Sweden, 4 Uganda Cancer Institute, Kampala, Uganda, 5 Department of
Biochemistry, Faculty of Medicine, Makerere University, Kampala, Uganda

Although malaria and Epstein-Barr (EBV) infection are recognized cofactors in the genesis of endemic Burkitt
lymphoma (BL), their relative contribution is not understood. BL, the most common paediatric cancer in equatorial
Africa, is a high-grade B cell lymphoma characterized by c-myc translocation. EBV is a ubiquitous B lymphotropic virus
that persists in a latent state after primary infection, and in Africa, most children have sero-converted by 3 y of age.
Malaria infection profoundly affects the B cell compartment, inducing polyclonal activation and hyper-gammaglobu-
linemia. We recently identified the cystein-rich inter-domain region 1o (CIDR12) of the Plasmodium falciparum
membrane protein 1 as a polyclonal B cell activator that preferentially activates the memory compartment, where EBV
is known to persist. Here, we have addressed the mechanisms of interaction between CIDR12 and EBV in the context of
B cells. We show that CIDR1z binds to the EBV-positive B cell line Akata and increases the number of cells switching to
the viral lytic cycle as measured by green fluorescent protein (GFP) expression driven by a lytic promoter. The virus
production in CIDR1x-exposed cultures was directly proportional to the number of GFP-positive Akata cells (lytic EBV)
and to the increased expression of the EBV lytic promoter BZLF1. Furthermore, CIDR1a stimulated the production of
EBV in peripheral blood mononuclear cells derived from healthy donors and children with BL. Our results suggest that
P. falciparum antigens such as CIDR1a can directly induce EBV reactivation during malaria infection that may increase
the risk of BL development for children living in malaria-endemic areas. To our knowledge, this is the first report to
show that a microbial protein can drive a latently infected B cell into EBV replication.

Gitation: Chéne A, Donati D, Guerreiro-Cacais AQ, Levitsky V, Chen Q, et al. (2007) A molecular link between malaria and Epstein-Barr virus reactivation. PLoS Pathog 3(6): e80.
doi:10.1371/journal.ppat. 0030080




P.falciparum ile enfekte eritrositler EBV pozitif B
hicrelerine baglanmaktadir.

A: Akata hiicreleri (yesil) ve normal eritrositlerin (kirmizi) ko-inkiibasyonu
(baglanma yok)

B: Akata hicreleri ve parazit ile enfekte eritrositlerin ko-inkiibasyonu
(baglanma var)

C: Akata hiicrelerine baglanan enfekte eritrositlerin biyutilmus resmi
(Beyaz oklar parazitin eritrosit igindeki yerlesimini gdéstermektedir)

« Sol taraflardaki resimler faz kontrast mikroskobu ile alinmistir.
« Akata hicreleri, EBV pozitif insan Burkitt lenfoma hiicre serisidir.

Akata hicrelerinin saflastinimis CIDR1a ve enfekte
eritrositler (iRBC) ile uyarimi, EBV-DNA yukinin anlaml
duzeyde artisina yol agmaktadir.
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A) Akata cells were cultured in medium alone (referred to as Ag concentration 0) with GST (white circles) or
with CIDR1a (black circles) at protein concentrations ranging from 0,5 to 2,5 uM in the presence or
absence of zVAD. After 48 h of incubation, the viral genome copy number was determined by real-time
PCR. Results from a representative experiment (out of four independent experiments) are expressed
as numbers of EBV genome copies per g of total DNA.

C) Akata cells were cultured with increasing concentrations of crude extracts from iRBCs and RBCs. After
48 h of incubation, the viral genome copy number was determined by real-time PCR. Results from one
representative experiment (out of three performed) are expressed as percentage of relative increase in
EBV copy numbers in cultures stimulated with iRBCs versus cultures stimulated with RBC extracts.




CIDR1 tarafindan induklenen EBV-DNA artisi, litik
dongunun induksiyonunu yansitmaktadir.
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B) Akata-GFP cells were cultured with GST (2 pMR with CIDR1a (0-2 tl ), and with anti-Ig (10 pg/mL). After 48 h of
incubation, the proportion of GFP-positive cells was quantlfled by ACS analysis (circles), and the EBV DNA load
was assessed by real-time PCR (diamonds). The left y-axis denotes the proportion of Akata-GFP—positive cells in
3’“0 cycle, the right y-axis denotes the number of EBV genomes. Controls included GST-stimulated (empty

monds/circles) and anti-lg—stimulated cells (filled diamonds/circles). Data show the mean of three independent
experiments.

C) Akata cells up-regulate BZLF1 upon stimulation with CIDR1a. Akata-GFP cells were cultured with GST (1,5 uM) or with
CIDR1a (0,25-1,5 pM). After 48 h of incubation, the expression of BZLF1 was analyzed by Western blot. Increased

BZLF1 ex% ession in CIDR1a stimulated samples was confirmed by relative quantitative analysis with Quantity One
software (Bio-Rad).

EBV seropozitif dondrlerden alinan B hucrelerinin
CIDR1 ile uyarimi viral kopya sayisini artirmaktadir.
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A) Tonsil B cells were cultured in medium alone (white bar), with GST (1 gh ht grey bar), and with CIDR1a (1 pM)
(darkpgé%y bar). P(x)ftgz48 h of incubation, the viral genome copy num er in the cultures was determined by real-
time , P

B) PBMCs from two EBV-positive healthy donors were cultured with GST (1 pM) (white bars) and with CIDR1a (1 upM)
dashed bars). After 48 h of incubation, the viral genome copy number in the cultures was determined by real-time
CR. Data are expressed as EBV copies/mL. Vertical bars depict median values, with 25th and 75th percentile
values represented by the bottom and top edges of the bar. Each bar shows the EBV load from one patient
measured in multiple replicates and in three independent experiments. *, pDonor1 = 0,04; *, pDonor2 = 0,001.




P.falciparum’un pigmenti hemozoin, TLR9
uzerinden dogal immun aktivasyon yapmaktadir.

Putinhed January 3, 2004
JEM BRIEF DEFINITIVE REPORT

Toll-like receptor 9 mediates innate immune
activation by the malaria pigment hemozoin

Shintaro Sato,’
Osamu Takeuchi wako Itagaki,* Nirbhay Kumar,®
Toshihiro Horii,** and Shizue Akira'**

oy Resedech foe Advanced Technalogy [ERATDL, Japan Stiance and Techaalogy Agency [STL “Department of Howt
m 7 W

Malaria parasites within red blood cefls digest host hemoglobin Into a hydrophobilc heme
polymer, known a3 hemozoln (HZ), which is subsequently released Into the blood stream and
then captured by and In the reticul system

evidence suggests that HZ Is immunologically active, but the molecular mechantimi{s)
through which HZ modulates the innate Immune system has not been elucidated. This work
demonstrates that HZ purified from Plsmodium faiciparum i5 2 novel non-DNA ligand for
Todl-like receptor (TLR)9. HZ activated Innate immune responses in vive and In vitro,
resulting In the p of cytokines, and up-regs of ¥
molecubes, Such responses were sevenely Impalred In TLR9 ™ and myelold differentiation
factor 88 (MyD8E)~'~, but not In TLR2, TLR4, TLRT, or Tollfinterleukin 1 receptor domain-
containing adaptor-inducing Interferon B/~ mice. Synthetic HZ, which ks free of the other
contaminants, alio sctivated Innate immune responses In vivo In a TLR9-dependent manner,
Chiorodgs fca) an drug. 7 HZ-induced cytokine production. These
data suggest that TLR9-mediated, MyDB8-dependent. and CO-sensitive innate immune
activation by HZ may play an important role in malarla parasite-host interactions.

J Exp Med 2005; 201:19

Kronik stimulasyon nedeniyle endemik sitmada
predominant olarak Th2 yaniti ortaya ¢cikmakta,
CD8+ T hucre yaniti baskilanmaktadir.

[ 1: Southeast Asian J Trop Med Public Health, 2003 Jun;34(2):310-5.

Lymphocyte subpopulations in malaria infected individuals living in an endemic area.

Srisurapanon S, Wiwattanakul S, Apibal S, Suwannuruk R, Sujimanaskul S, Petchsuwan B, Pattanapanyasat K.

Department of Pathology, Faculty of Medicine, Srinakharinwirot University, Wattana, Bangkok, Thailand. ssurangrat@hotrnail.com

Development of partial immunity in people living in malana endemic area is complex. For better understanding, the
lymphocyte subpopulations from infected patients were evaluated by flow cytometer before any antimalarial
treatment. In P. vivax infection, the frequency of T-helper type 1 (Thl) was decreased significantly (p = 0.042). In
contrast, the number of T- helper type 2 (Th2) was increased significantly {p = 0.001). These trends have also been
observed in P. faciparum infection. The Th2 predominant response to the natural malaria infection is likely due to
persistent stimulation by Plasmodium species. In P. falciparum infection, CD8+ cytotoxic lymphocytes were
significantly reduced (p = 0.007). However, such changes were not found in P. vivax infection. This might suggest that
CD8+ cell responses to different Plasmodium spp in a different way, Both Th2 activation and CD8+ cell suppression
may reflect less protective effects and chronic malana infection could be established.

PMID: 12971555 [PubMed - indexed for MEDLINE]




Plasmodium spp. TLR9 Uzerinden Treg
aktivasyonu yapmaktadir.

The Journal of Immunology

Malaria Parasites Require TLR9 Signaling for Immune
Evasion by Activating Regulatory T Cells'

Hajime Hisaeda,”* Kohhei Tetsutani,* Takashi Imai,* Chikako Moriya,* Liping Tu,*

Shinjiro Hamano,* Xuefeng Duan,* Bin Chou,* Hidekazu Ishida,* Akiko Aramaki,*

Jianying Shen,* Ken J. Ishii," Cevayir Coban,* Shizuo Akira,* Kiyoshi Takeda,*’

Koji Yasutomo,” Motomi Torii,| and Kunisuke Himeno*

Malaria is still a life-threatening infectious disease that continues to produce 2 million deaths annually. Malaria parasites have acquired
immune escape mechanisms and prevent the development of sterile immunity. Regulatory T cells (Tregs) have been reported to

contribute to immune evasion during malaria in mice and humans, suggesting that activating Tregs is one of the mechanisms by which

es subvert host immune systems. However, little is known about how these parasites activate Tregs. We herein show that

ite Plasmodium
ction of DCs
mice are partially resistant to lethal infection, and this is asso-

to dendritic cells (DCs) is crucial for activation of Tregs. Infection of mice with the rodent mals

gs, leading to enhancement of their suppressive function. In vitro activation of Tregs requires the inte
TLRY-dependent manner. Furthermore, TLR9™/~
ion of Tregs and subsequent development of effector T cells. Thus, malaria parasites require TLRY to

The Journal of Immunology, 2008, 180: 2496 -2503.

J Immunol 2008; 180:2496

P.falciparum — EBV igbirligi
mekanizmalari: Ozet

A) P.falciparum, yiuzeyinde TLR (Toll-like receptor)-9 eksprese eden
EBV ile enfekte bellek B hicrelerini aktive eder.Bunun sonunda
enfekte bellek B hiicre havuzu genisler ve/veya bellek B hic.nin
plazma hiic.ne farklilasmasi uyarilir ve enfeksiydz virusun salinmasi
gerceklesir. (Sekil 1)

B) P.falciparum PfEMP1 proteini dendritik hiicrelerin ylizeyindeki CD36
reseptdrine baglanir, IL-10 sentezi indUklenir. Bunun sonunda
EBV’e 6zgul CD8+ CTL yaniti baskilanir ve/veya regilator CD4+ T
hicre (TREG) indiksiyonu olur. (Sekil 1)

C) P.falciparum’a kargl immun yanit, dominant Th2 yaniti seklinde
olabilir. Th2 yanitinin, EBV ile enfekte bellek B hucrelerinden
kaynaklanan BL klonlari Uzerine etkisi daha azdir. (Sekil 1)

D) Cocukluk déneminde tekrarlayan P.falciparum enfeksiyonlari,
“klonal tiketim” sonucu EBV’e 6zgul CD8+ CTL yanitinin
kaybolmasina yol agar. (Sekil 1)




Sekil 1: P.falciparum — EBV isbirligi

&

Rochford R, et al. Nat Rev Microbiol 2005;3:182
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Influ_enza Enfeksiyonlarinda
Imminopatogenez

Influenza A ==,

Prof. Dr. Selim Badur



Influenza Enfeksiyonlarinda
Immunopatogenez

Intluenza A =
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20. Yiizyilin GRIP Pandemileri

1918: ispanyol gribi 1957: Asya gribi 1968: Hong Kong gribi

20-40 milyon 6liim 1-4 milyon 6lum 1-4 milyon 6lum

A(H1N1) A(H2N2) A(H3N2)




Bu insanlar neden oldu?

Sorumlu: Pandemi etkeni
- Virtlansi ylksek
- Viral pndmoni

- Etkenin yol ac¢tig1 dogal enfeksiyon
» Ancak bazi gozlemler:

- Grip insidansi artarken, invaziv pndmokok ve
meningokok enfeksiyonlari da artiyor

- Grip = septisemi ve meninjit i¢in kofaktor

- Influenza viruslerinin fizyopatolojik etkileri,

koenfeksiyon etkenlerinin davranislarini degisime
ugratiyor

A- “facial colour is farnkly red, patient may not appear ill,
half-closed appearance of the eyes”

B- “cyanosis -colour of the lips and ears-, relative pallor of the

face; patient may yet live for 12 h or more”
C- “the heliotrope cyanosis”

Abrahams A et al, Lancet 1919;1: 1




ABD’de askerler arasinda 1918 grip pandemisi...

“..the influenza paves the way for the pneumonia,

if it does not actually produce it”

- 1941: ABD-Boston’da stafilokok/pnomokok pnomoni olgularinin
% 41-78’inde Influenza A antikorlari

- 1957: Asya gribi sirasinda ABD’de hastaneye kaldirilan/élen olgulay
da S. pneumoniae, S.aureus, H.influenzae pnomonisi

- 1968: Hong Kong gribi: S.aureus pnomonisi-Influenza birlikteligi.

(Grip “predispozan” faktor!)

=




Tiim bu tarihsel gozlem/bulgularin sonuclari

1- Yillar boyunca ¢esitli iilkelerden Influenza ve sekonder
pnémoni olgularl bildirilmig

2- Influenza ve toksik Sok sendromu birlikteligi tanimlanmi$
3- Influenza ve meningokok birlikteligi kanitlanmig
4- Influenza tablosunun, solunum sisteminde kolonize

olmug/koenfeksiyon etkeni olarak bulunan diger bakteri veya
viriislerin bulagini arttirdig! saptanmis...

Emerging Infectious Diseases * www.cdc.gov/eid « Vol. 14, No. 8, August 2008

Deaths from Bacterial Pneumonia
during 1918-19 Influenza Pandemic

John F. Brundage* and G. Dennis Shankst
mg nfluenza virus infections. A modified influenza pan-
dermie plan might include the following components: 1)
Before a pandemie, expand indications for and decrease
barriers to receipt of vaccination against S. preumoniae
(36-38.40). 2) Durng a pandemic, m communities not
vet affected, universally vaccinate with a safe and effec-
tive strain-specific influenza vaccine, 1f available. 3) Dur-
ing local epidemics, treat all serious clinical cases with an
antibactenial agent that 1s effective agamst 5. pnewnoniae.
5. pvogenes, H. influenzae, and S. aureus (including me-
thicillin-resistant S. aureus); isolate patients with clinical
cases from other patients and as many others as possible

{Am ] Prev Med 2006:31(3):252-236)

Cases and Deaths During Influenza Pandemics in the
United States

John F. Brundage, turn, clinical cases—during a pandemic. 12 However, dur-
ing influenza epidemics in general, large proportions of
deaths are caused by secondary bacterial infections (e.g.,
Streptococcus fmewmoniae, Staphylococcus awreus, Haemophilus
influenzae, Neisseraa meningitidis), which may be prevent-
able or treatable with currentlv available vaccines and/or
antibiotics, Pandemic influenza—related research and




1. Ornek: Cingilia modelinde deneysel OM

A nfuenza & vius 10F cfu Straptococcus 10° chu Strsptococcus
!a !g neumoniza !g pnaumonEs M
%WEAWM

Otoscopy
Culturs aar lavege for Streptococous preumaonizs and influsnza A virs
Bload culture for Strepiococous preumoniss

Cingilialarin IN enfeksiyonu:
-Inf A ile inokiile edilenlerin % 4’
-S.pneumoniae ile inokiile edilenlerin % 21’1
-Koinfekte edilenlerin % 67’°si OM geligtiriyor.
Nature Rev Microbiol 2004; 2: 552

2. Ornek: Gelincik modelinde deneysel OM

S. pneumoniae,
24 hours 48 hours 72 hours 98 hours

N.meningitidis’ e direngli ”
deney hayvanlari, sub-letal

Inf.A inokllasyonunun 7. .
g[]n[], bakterilere duyarll Hﬂm 1

hale geciyor
Gribin neden oldugu

. . . k!

inflamasyon surecinde

superenfeksiyona duyarlilik -
s6z konusu... =

IFN-y ve IL-1 artis1

Influenza A subtiplerinin
etkileri farkl...

Infect Immunity 2006; 74:2562




D FES then Pneumocaccus . H3M2 then Pneumococcus
.H' M1 then Pneumococcus . Influgnza B Virus then Preumococous
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Day 1 Day 2 Day 3 Day 4

Infect Immunity 2006; 74:2562

Influenza viriislerinin bakteri
kolonizasyonuna etkisi-I

1- Fareye adapte olmus virtlan Influenza suglari (PR8) ile
epitelde hasar olusturulduktan sonra, pnémokoklar
verildiginde:

- virUslerin sitotoksisite gosterdikleri alanlara bakteriler
kolayca adhere olur: akcigerlerde bakteri dizeyi artar

- fareye adapte edilmemis Influenza suslari ile bu olmuyor.

2- Viriislere o6zgii sitotoksik yikim énemli mi?
- Influenza disi bir etkenle, sitotoksik 4-ipomeanol gibi bir
kemoterapdtik ajan ile ayni deney
- ayni hasar olsa da super enfeksiyon olmamig!




Influenza viriislerinin bakteri
kolonizasyonuna etkisi-ll

*VirUsler Solunum fonksiyonlarinda degisim yaparak da
bakterilere ortam hazirlar:

- musin tipi salgilarda artis
- fibrin yigimi

- inflamatuar hicre y1§imi bakterilerin Gremesi igin iyi bir ortam
- solunum fonksiyon kapasitesi azalir
- silier aktivite zayiflar

* Influenza virUsleri trombosit aktive eden faktor
reseptoriiniin (PAFr) sayisini arttirir

-Pnédmokoklarin epitel hiicrelerine adhezyonunu arttirir

*Fibrin / fibrinojen yigimi baglanma bolgelerini aktifler

Influenza viruslerinin bakteri
kolonizasyonuna etkisi-lli

* Influenza A + S.pneumoniae koenfeksiyon modeli
- Bakterilerin notrofillerce alimi artiyor

- Notrofillerin H,0, Gretimi - “solunum patlamasi”
etkinlikleri artiyor

- ANCAK: apoptozis uyarinca daha hizli yikima

ugradiklarindan, nétrofillerin yagsam siiresi
kisaliyor

- Artan IL-10, nétrofil disfonksiyonuna yol acar




Notrofillerin yagam suresi kisalyor...

Respiratory viruses predisposing to bacterial
infections: role of neuraminidase

VILLE T. PELTOLA, MD, PHD AND JONATHAN A. MCCULLERS, MD
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Pediatr Infect Dis J 2004;23: 887

Bu gelisme notrofillerin apoptoza suriuklenmesi ile...

Influenza A Virus Accelerates Neutrophil Apoptesis and Markedly Potentiates
Apoptotic Effects of Bacteria

By Maria Luisa Colamussi, Mitchell R. White, Erika Crouch, and Kevan L. Hartshorn

Table 2. Effects of 1AV, E coli, or the Combination of IAV and E colf
on Neutrophil Expression of Fas Antigen
Time  Control
Antibody {h) Butter 1AV E coli 1AV + Ecoli
cD9s 3 3Bx2 A1+ 3% 39+x2 46 = 4*
Isotype contral 3 44+04 56 *x03* 7.3 1% 13.2x2*
cDos 20 26 +3 35+ 5% 33+ 4% 40 = 3*T
Isotype control 20 5+1 Tigw T2y AeE2rt
Rabbit anti-Fas 20 10x1 16 %.2% 15 = 2% 49 = 15*F
Rabbit anti-Fas +
blocker 20 9.4 +1 1M=2 9+2 26 =8

Blood 1999;93: 2395




Influenza viriislerinin bakteri
kolonizasyonuna etkisi-IV

En onemli virilans faktort: Noraminidaz (NA)

- Sialik asit reseptorlerinin kesilmesi,pnémokoklara
reseptor hazirlar

- NA: apoptozisi arttirir

- N2 suslarinin NA aktivitesi yuksek

- NA inhibitorleri S.pneumoniae nin adherans ve
invazyonunu baskiliyor

Role of Neuraminidase in Lethal Synergism
between Influenza Virus and Streptococcus
prieumoniae

Jonathan A. McCullers and Kimberly C. Bartmess

Relative light units, log, RLU Bacterial titers, log,, cfw/mL

JID 2003:187 (15 March
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Farkli NA aktivitesine sahip suslarin etki farki-I

Influenza Virus Neuraminidase Contributes
to Secondary Bacterial Pneumonia

Ville T. Peltola,™ K. Gopal Murti,’ and Jonathan A. McCullers'
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Farkli NA aktivitesine sahip suslarin etki farki-Il

E

Sing57 NA ~ 20,000
~ 15,000
- 10,000
— 5000
Syd97 NA
~0

1 2 3 + 5 6 7 8
Days after bacterial challenge

Sing57 : Yiiksek NA aktivitesine sahip sus
Syd97 : Disiik NA aktivitesine sahip sus

J Infec Dis 2005; 192: 249

Table 2. Comparison of neuraminidase (NA) activity with excess mortality from influenza.

Circulating Excess mortality/
Season influenza virus | NA activity,® % | Deaths® 100,000 persons  Reference
1957-1958 Sing57 100 66,000 39 [34]
1962-1963 Eng62 24 46,000 25 [34]
1968-1969 HKE8 12 28,100 14 [34]
1972-1973 Mem72 37 20,700 10 [35]
1987-1988 LenS6 41 30,800 13 [2]
1997-1998 Syd97 71 72,400 27 [2]

* MA activity was measured in recombinant influenza viruses with a commen background of hemagglutinin and
internal genes.
Excess deaths by all causes in the United States above the seascnal baseline attributable to influenza. Excess
mortality was calculated by Thompson et al. [2] by a method slightly different from that used by Liu et al. [35] and
Housworth et al. [34]. These methods provide comparable estimates of mortality caused by influenza [2].

J Infec Dis 2005; 192: 249
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Influenza enfeksiyonunu takiben
Solunum yollarinda farklilagma:

1- Epitel hasari/sitotoksisite
2- Solunum fonksiyonlarinda degigimler
3- Reseptor ekspresyonunda arti$

4- Do@al direncin baskilanmasl

:

BAKTERI ENFEKSIYONLARINDA
ARTIS

http://www.influenzareport.com/ir/pathogen.htm

GRIiP

olgularinda
ANTIBIYOTERAPI
Gereksiz mi?

12



Insan Influenza virisleri
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Influenza virislerinin tropizm 6zellikleri
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Influenza viridslerinin tirler arasi

bulas yollari

Direkt bulas

" \_ insan virusu

indirekt bulas

H5N1

- Memelilerde Influenza A suslari solunum yollarinin yiizeysel epitel

tabakasina baglanirlar

- Bu durum, viruisuin replikasyonu igin gerekli bir agama olan viral HA’nin
kinlmasinda rol oynayan “tripsin-like” proteazlarin yerlesim bolgeleri

ile baglantih

- H5 suslarinin HA’ninleri ise, “tripsin bagimsiz” yoldan da kirilabilirler;
bu nedenle farkh boélgelerde yerlesme 6zelligi gosterirler.
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Am J Pathol 2007;171: 1215
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insan solunum yollarinin H5N1 ile enfeksiyonu

Nature 2006; 440:435

Contemporary influenza virus
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Nature Rev Immunol 2008;8: 644
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Ayni Susun Replikasyon Yogunlugu
Farkl Olabilir...

Tracheal virus titers at 3 dpi
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Sturm-Ramirez et al, J Virol 2005

Farkli Bolgelerde Replikasyon
Yogunlugu Farkh Olabilir...
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Nishimura et al, J Gen Virol 2000

17



Influenza Viriislerine Karsi immiin yanit

Memelilerde Influenza enfeksiyonlari:

*Dogal Bagisiklik rol oynar + Ayrica glglu
Edinsel Yanitta s6z konusu

*Ancak viriisiin degiskenligi...

*Asilar ile Hiimoral yanit saglanir ...

*Hedef: DAHA GUGLU ASILARIN ELDESI

« TH2 yaniti * TH1yaniti

« Inflamasyon « Inflamasyon
* Doku hasari * Doku hasan
* Allerjik reaksiyon * Otoimmiinite

Patojen invazyonu # #

il abmendae S
i Makrofaj
. # # Dendritik hiicre
Patojen l

IL-1B, TNF

o A
Neutrophil

<

' ) recruitment
i

0

=%
/ i

Eosinophil

recruitment - Hiicre lizisi

Epitel hiicresi Regulatuad T hiicre

Nature -Rev Immunol 2004;4:841
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Conducting
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Nature Rev Immunol 2008;8: 142

Lung airways

"i:}_ Respiratery dendritic cell () NalveTcel

:fi Alveolar macrophage () NalveB cell

@ Redblood cell ) MemoryTcell

-ﬁ; Lymph node dendritic cell o Virus-specific B cell

Annu Rev Immunol 2009;27: 61
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Yabanci ETKENI, dogal direng
hiicreleri tanir, aktive olurlar
ve 0ZGUL BAGISIKLIGIN
orkestra sefi olan CD4* T
hiicrelerine sunarlar.

Uyariyi alan “gef”, saga sola
emirler yagdiracak

ve tum sistem istenmeyen
yabanci etkene karsi ayaga
kalkacaktir.

Activation of the adaptive immune response Science 2002;296: 298

Influenza Viruslerine Karsi Olusan
Yanitin Asamalari

1- Viruslerin taninmasi (PAMP-PRR baglantisi)
- dsRNA -TLR3
- ssRNA - RIG-1 ve TLR7
2- Dogal direng
- NK'lar
- Nétrofiller
- Makrofajlar
- Kollektinler, defensinler

3- Ozgiil yanit (Edinsel bagisiklik)
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Toll benzeri reseptorler (TLR)
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inflamatuvar

sitokinler inflamatuvar inflamatuvar

sitokinler sitokinler

inflamatuvar sitokinler inflamatuvar sitokinler
Tip 1IFN Tip 1IFN

The RNA helicase RIG-I has an essential
function in double-stranded RNA-induced
innate antiviral responses

Mitsutoshi \'bl](‘}-‘&ll11211. Mika Kikuchi!, Takashi Natsukawal, Noriaki Shinobu!, Tadaatsu ImaizumiZ,

Makoto Miyagishi®, Kazunari Taira®, Shizuo Akira* & Takashi Fujita!

Intracellular double-stranded RNA (dsRNA) is a chief sign of replication for many viruses. Host mechanisms detect the
dsRNA and initiate antiviral responses. In this report, we identify retinoic acid inducible gene I (RIG-1), which encodes
a DExD/H box RNA helicase that contains a caspase recruiiment domain, as an essential regulator Tor dsRNA-induced
signaling, as assessed by functional screening and assays. A helicase domain with intact ATPase activity was responsible
for the dsRNA-mediated signaling. The caspase recruitment domain transmitted *downstream’ signals, resulting in the
activation of transcription factors NF-xB and IRF-3. Subsequent gene activation by these factors induced antiviral
functions, including type | interferon production. Thus, RIG-1is key in the detection and subsequent eradication of

the replicating viral genomes.

Nature Immunol 2004;5: 730

22



Viral envelope protein

Wirus CD]4D

5'Ppp sSRMA = ——sr l

Viral long
dsRNA

o QX

IFMAR

QAS, IRF7, 15GI15, &
% FKR, TAF1, IL-8,
% IFMY, THF, IL-6, IL-12 &
L) =
Antigen-presenting cell P L
Nature Rev Immunol 2008;8: 644
3 West Mile virus B Influenza virus
wild-type cells RIG-I-deficient cells Wild-type cells RIG-I-deficient cells

0h 2h 20h 3h g8h 26h 8h izh
Viral P& MPs: Wiral PAMPs:
nucleic acid and protein nucleic acid and protein
F/ANY NN F/ANYANT NN
A o
/ W/ 7N N \ /AN NTANY

RIG-| MDAS

@ |
Antiviral response Antiviral response
Nature Rev 2008;8: 644
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Innate response (3-6 days p.i.)

Lung airways

Adaptive response (7-10 days p.i.)

Lung airways

}:;‘- Respiratory dendritic cell
\;} Alveolar macrophage

. Red blood cell

-ﬁ- Lymph node dendritic cell
() NaiveTcell

O Naive B cell

O Virus-specific B cell

@ Neutrophil
@ NK cell

@ Effector T cell
W Virus

Annu Rev Immunol 2009;27: 61

Influenza Enfeksiyonlarinda immiin Yanit

INNATE IMMUNITY

influenza A virus

defensins
collectins \

A
ast
[reutroph |

respiratory
epithelial cell Fi
perforin

granzymes.

ADAPTIVE IMMUNITY

dendritic cell

costimulatory molecules
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Sitokin bombardimani-i

Virisun neden olacagi patolojilerden daha agir
hasari pulmoner filtratlarda saptanan
inflamatuar sitokinler gercgeklestiriyor.

Asin inflamatuar anti-viral aktivite yarardan
cok zarara yol acgar!.

Hayvan modellerinde 1918 Influenza A susunun
yuksek titrede sitokin/kemokin salimina neden
oldugu gosterilmig (IFN-y, TNF-a, IL-1, IL-6, IL-12, IL-18,
GCSF,MIP-2, MIP-1a/B3, MCP-1)

H5N1 enfeksiyonu sirasinda >150 inflamatuvar
mediyatéri]n (sitokinler, serbest oksijen radikalleri, koagllasyon
faktorleri gibi) Olugtugu bildiriimektedir.
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Cytokines °°°0 . o 009 Q0
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Sitokin bombardimani-ll

* Letal etki gosteren sitokin bombardimani,
enfekte makrofajlar tarafindan ytuksek duzeyde
aktive edilen ve hizla prolifere olan pDC, T ve
NK hcreleri tarafindan olusturulur.

+ Cok sayida sitokin induksiyonu, sitokin
genlerinin transaktivasyonunu saglayan bir
transkripsiyon faktorunun (NF-kB) viral HA
tarafindan aktive edilmesinden kaynaklanir.

* Ayrica viral NP de, monositlerden TNF ve |IL-1
uretimini uyarmaktadir.

“CYTOS”-"KINEIN” ler I!!

- insanda “Influenza” enfeksiyonlarinin seyri:
- etken susun o6zellikleri
- konagin immun sistemi
- fizyolojik / cevresel faktorler
+ Semptomlar:
- H1/3 vs H5/1918 susu
- direkt olarak suslara baglh degil
- konak yaniti olan sitokinler
- “cytokine storm”
- Nazal yikanti suyunda artmig olan sitokinler: IFN-q, v,
TNF-a, IL-6, IL-8, IL-10, MIP-1a, MIP-13, MCP-1...
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Acute Respiratory Distress Syndrome Induced by Avian
Influenza A (H5N1) Virus in Mice

Tong Xu, Jian Qlao, Lihong Zhao, Guirong Wang, Guimel He, Kal LI, Yong Tian, Mingyu Gao, Jlanlin Wang,
Hulyu Wang, and Changgul Dong

Figure 1. Gross pathology of H5N1 virus—infected lung. (4 yH5N1 virus—
infected lung 6 d postinoculation, displaying highly edematous,
congestive, and hemorrhagic changes. (B) Noninfectious allantoic
fluid—inoculated control lung 6 d postinoculation.

Am J Respir Crit Care Med 2006;174: 1011

Fatal outcome of human influenza A (H5N1)
associated with high viral load and hypercytokinemia

Menno D de Jong!, Cameron P Simmons', Tran Tan Thanh!, Vo Minh Hien?, Gavin | D Smith?,
Tran Nguyen Bich Chau!, Dang Minh Hoang', Nguyen Van Vinh Chau?, Truong Huu Khanh?,
Vo Cong Dong®, Phan Tu Qui%, Bach Van Cam?, Do Quang Hal, Yi Guan?, | § Malik Peiris?,
Nguyen Tran Chinh?, Tran Tinh Hien® & Jeremy Farrar!

Table 3 Levels of chemokines and cytokines in the peripheral blood

HEN1
HEN14(n = 18] pt HaMH1 (n = &) P Contrals {n = 15) Fatal (n = 11) Nt fatal (n = 5) P
IP-10 5.1(35-6.3) 0.005 3.8(3.4-4.6) 0.001 2.7(2.4-3.8) 4(35-63) 2(4.0-5.0) 0.031
MCP-1 2.4 (15-4.0) 0.083 1.9 {und.~2.4) 0.045 1.4 (und.-2.0) 8(2.0-4.0) 8(1.5-2.3) 0.015
MIG 43(31-52) 0.013 3.2(2.9-3.9) 0.002 26(2.2-33) 6(3.3-5.2) 3 3(31-4.2) 0.011
L8 2.0(07-3.2) 0.001 0.8(0.4-1.5) 0.34 0.7 (und.-1.0) 2.4(11-3.2) 7(0.7-1.9) 0.020
IL10 1.5 (nd.-2.8) 0.002 -1.0 und.-0.4) 0.85 -1.0 (und.-1.0) 6 (und.-2.8) 8 (und.-2.2) 06
L6 2.1 (ind.-3.7) 0.001 ~0.2 (und ~0.7) 030 ~1.0 (und.~1.0) 2(15-37) 0 (und.-2.4) 0054
1PNy 2.0 (und.4.2) 0.029 0.1 (und.-2.4) 0.42 ~1.0 (und.~1.4) 3(1.0-4.2) 0 {und.-2.6) 02

Lewels of chemokines and cylokines in the peripheral blood of patients with influenza HSN1 and HAN2 or HIN1. Levels are given as median logyg pg per mil {range)
Plasma levels of chamokines and cytokines in HEN 1 patients wers all higher than in healthy controls at <0.001 significance levels. "Comparison between HGN1 and HAH1 patients. “Comparison
between H3MH1 patients and healthy controls. und., undetectable.

Nature Med 2006;12: 1203
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Enhanced virulence of influenza A
viruses with the haemagglutinin
of the 1918 pandemic virus

Darwyn Kobasa'*, Ayato Takada™’, Kyoko Shinya>*, Masato Hatta',
Peter Halfmann', Steven Theriault’, Hiroshi Suzuki®,

Hidekazu Nishimura®, Keiko Mitamura’*, Norio Sugaya’ *, Taichi Usui®
Takenmi Murata® Yasuka M:u!da:, S||i||ji w;tanahe’, M. 5|,|res||’,
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Nature 2004;431: 703

Pathogenesis of Hong Kong H5N1 influenza
virus NS gene reassortants in mice: the role

of cytokines and B- and T-cell responses

Aleksandr S. Lipatov," Samita Andreansky,”t Richard J. Webby,'
Diane J. Hulse," Jerold E. Rehg? Scott Krauss,' Daniel R. Perez,'f
Peter C. Doherty,>® Robert G, Webster'* and Mark Y. Sangster’$
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J Gen Virol 2005;86: 1121
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Effector T cells control lung inflammation during
acute influenza virus infection by producing IL-10

Jie Sun’, Rajat Madan?, Christopher L Karp? & Thomas ] Braciale’?
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Nature Med 2009;15: 277

Bu arada SITOKINLERIN 6nemini tartisanlarda var !

Inhibition of the cytokine response does not protect
against lethal H5N1 influenza infection

Rachelle Salomon®*, Erich Hoffmann*, and Robert G. Webster*t*
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SITOKIN inhibisyonu H5N1 modelinde oliimleri engellemiyor!
Role of Host Cytokine Responses in the Patho%enesis of Avian H5N1
Influenza Viruses in Mice
Kiristy J. Szrctteg.lj Shivaprakash Gangappa,'t Xuihua Lu.' Chalanda Smith,? Wun-Ju Shieh,’
Sherif R. Zaki,” Suryaprakash Sambhara,' Terrence M. Tumpey,' and Jacqueline M. Katz'*

w01 A
Ewn i
Edﬂ[
= .
3 200 ’—‘

0
Day 3

®01 C
j 400 T
E
-EJ 0
8=

00
Q@
= |

Day 3 Day & Day 3 Day &
[1Hksd83 W Hrrase
J Virol 2007;81: 2736

1- Yiuksek patojeniteye sahip H5N1 gibi suglar
ile olusan enfeksiyonlarda asiri sitokin / kemokin
uretimi akut solunum yetmezligi tablosunun ve
yuksek fatalitenin hazirlayici nedeni

2- Ancak cgeligkili bulgular da mevcut !

3- Eniyi model Tip | INTERFERON’larin etkisi;
ozellikle viral NS1’in inhibisyonu sonucu elde
edilen bulgular 6nemli
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Sitokinler arasinda INFLUENZA enfeksiyonlarinda
INTERFERON’larin ayri bir 6nemi var...
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Tip | IFN’larin uyarisi sonucu olusan proteinlere bir 6rnek: Mx

MxA

e ' Nucleus

(=

Losin zipper  Cytoplasm
domen

Central interacting domen

GTAaz domeni

components
Mx’ler: - viral PB2 polimerazin transkripsiyonunu inhibe ederler
- viral niikleokapside baglanip, parcalarlar

Nature Rev Immunol 2008;8: 559

- Mx (-) fareler Influenza’ya daha duyarhdirlar

- Letal hastalik olusturmak icin Mx (+) farelere 100-1000 kez daha
fazla viriis gerekli
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Viral NS genleri, tip | Interferon antagonisti kodlayarak
virusiin cogalmasina yardim ederler

{} Influenza virus
1
aE;

S’PPP-RNAQ

RIG-I (MDAS5)

(dsRNA) |

@O::? é IP\I’S—1

TBK-1/IKK-¢

NS1 Protein of Influenza A Virus Inhibits the Function
of Intracytoplasmic Pathogen Sensor, RIG-I

Zhu Guo, Li-mel Chen, Hul Zeng, Jorge A. Gomez, |ulle Plowden, Takashi Fujita, Jacqueline M. Katz,
Ruben O. Donls, and Suryaprakash Sambhara

Am J Respir Cell Mol Biol 2007;36: 263

Inhibition of Retinoic Acid-Inducible Gene I-Mediated Induction of
Beta Interferon by the NS1 Protein of Influenza A Virus”

Masaki Mibayashi,' Luis Man:inez—E'yolnrjdo.1 Yueh-Ming Loo,” Washington B. Cardenas,'
Michael Gale, Jr.” and Adolfo Garcia-Sastre'*

J Virol 2007;81: 514

The NS1 Gene Contributes to the Virulence of HSN1 Avian
Influenza Viruses®

Zejun Li. Yongping Jiang, Peirong Jiao, Aigin Wang, Fengju Zhao, Guobin Tian,
Xijun Wang, Kangzhen Yu, Zhigao Bu,* and Hualan Chen*

J Virol 2006;80: 11115

33



%& NT' S i
= e o oA
[ﬂ h) & ti}% ﬁ‘ / @

e
%P [I}]‘% ] — G’mpma
o mwu..rm
5
W

Nue\ear |mpon lg) | Transiation A

ma inel i

1 rranseripton
Repi-aem (m) — <
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hale getirir ve viral replikasyon siirer.

Curr Opinion Microbiol 2002; 5: 414

Nuclear Factor-xB p50 Limits Inflammation and
Prevents Lung Injury during Escherichia coli Pneumonia

loseph P. Mizgerd, Michal M. Lupa, Mariya S. Kogan, Henry B. Warren, Lester Kobzik, and George P. Topulos

a TLRT/TLRB/TLR-MyD&8 signalling pathway b TLR3-TRIF signalling pathway < RLR signalling pathway
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Nuclear Factor-xB p50 Limits Inflammation and
Prevents Lung Injury during Escherichia coli Pneumonia

loseph P. Mizgerd, Michal M. Lupa, Mariya S. Kogan, Henry B. Warren, Lester Kobzik, and George P. Topulos
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Influenza Enfeksiyonlarinda immiin Yanit

INNATE IMMUNITY

ADAPTIVE IMMUNITY
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Nature Rev Immunol 2004; 5: 58

Influenza Enfeksiyonlarinda immiin Yanit

INNATE IMMUNITY
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Lethal influenza infection in the absence of the natural
killer cell receptor gene Ncrl

Roi Gazit!, Raizy Gruda', Moran Elboim!, Tal I Arnon!, Gil Katz!, Hagit Achdout!, Jacob Hanna!,
Udi Qimron?, Guy Landau?, Fvgenia Greenbaum?, Zichria Zakay-Rones®, Angel Porgador? &
Ofer Mandelboim’
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NK’larin iglevleri

1- Sitokin uretimi
2- Hedef hicre yikimi

* granul ekzositozu ile (granzim A, B)

* 6lum reseptorlerini (FasL, TRAIL) devreye sokarak

* antikora bagimli hicresel sitotoksisite (FcyRlll ile)
3- DC’ler ile etkilesim

Immunoregulatory NK Cell Cytotoxic NK Cell

High Cytokine Production

NK hiicrelerin immin sistemde Ustlendikleri gorevler
(Sitokin uretimi ile ilgili)

|Patojen|ere direkt etki | FN=y | Ozgiil yanita katki_|
cytotoxicity
preliferationdsurvival

IL-127L-18

CD16-,CD56* NK’lar:
- Tum NK’larin %10’u
- Sitokin / kemokin Uretimi bol

J Immunol 2008; 180: 7785
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Influenza Enfeksiyonlarinda immiin Yanit

INNATE IMMUNITY
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Humoral immune response

B h'mnhu:y!a
4

-

Antigeniyins

rnelT—x Criotons T cel (CTL
@Tnmmrm
CTLNfeWﬂEII
. . s
L . ® "D LA |
- = i
Bog WE
Cytokings o
B s g -

Haematopoietic

Sw @ \
Precursor 1 Precursor 2 ¢ (O
(myeloid?) (lymphoid?)

Endogenous 1

stimulus
(cytokines)
CD34+ CLA* CD34+ CLA-
| 2

Monocyte/pDC1 Plasmacytoid
: IPC/pDC2

Langerhans DC Interstitial DC

Excgenous l

stimulus

(microbial products) Equivalent?
Activatad Activated DC1 DC2
Langerhans DC Interstitial DC
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Conventional DC

'@- Virus

Plasmacytoid DC

@- Virus

dsRNA

RIG-I/
|  wpas

~ CARDs

TRAF6

RIP1 KK
TBK1

N

Viral DNA

Mitochondria

IRAK-1

RF-3@ IRF-7CD
NF-xB a | | NF-«B gf
®) NF-<BgiB C@
IRF-3 @ IRF-7 / / IRF-7
Proinflammatory Type | Proinflammatory Proinflammatory Type |
cytokines IFNs cytokines cytokines IFNs

a Small intestinal mucosa

ksl Lurninal antigen
epithelial cell D% < Tight junction

Draining
lymph node

b Bronchial mucosa
Alrway
epithelial cell

—Basement
mernbrane

Draining
lymph node

Nature Rev Immunol 2008;8: 142
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Trakeal mukozada DC ve T huicre dagilimi

" 3 oy
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g A

Nature Rev Immunol 2008;8: 142

Endothelial
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—F— Respiratory
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________________ 0
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00 00°

Alveolar
space
CXCR6 JLRAT
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0 IMKT cell O | O TVLAT L
f
CCR4 4
e L]?—{‘}%OOC a % ] _O/
0 o 88@:&22 dypall
cCcl2z i epithelial cell

Nature Rev Immunol 2008;8: 142
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Signal 1

—» Th1 response

Signal 2

Airway epithelial cells modify immune responses by
inducing an anti-inflammatory microenvironment

Anja K. Mayer*, Holger Bartz*, Fabian Fey”, Lotte M. Schmidt and
Alexander H. Dalpke

The upper airways are prone to contact with pathogenic as well as non-pathogenic
microbes, therefore immune recognition principles have to be tightly controlled. Here we
show that human BEAS-2B bronchial epithelial cells inhibited secretion of the pro-
inflammatory cytokines TNF-a and IL-12 by monocytes, macrophages and dendritic cells.
This inhibitory effect could be transferred by supematant of resting BEAS- 2B cells and was
also observed when primary murine tracheal epithelial cells were prepared. In contrast to
inhibition of pro-inflammatory cytokine secretion epithelial cell-conditioned dendritic cells
showed increased expression of IL-10 and arginase-1, thus displaying properties of
altemative activation. Accordingly, Toll-like receptor-mediated up-regulation of CD40,
CD86 and PD-LZ (CD273) on murine dendritic cells was reduced in the presence of bronchial
epithelial cell supernatant. However, expression of negative regulatory PD-L1 (CD274) was
increased and dendritic cell induced proliferation of T lymphocytes was diminished.
Epithelial cells also showed a direct inhibitory effect on T lymphocyte proliferation and this
was due to the constitutive secretion of TGF-f§ by bronchial epithelial cells. Moreover,
epithelial cell-conditioned T lymphocytes showed increased differentiation towards IL-10-
producing Trl cells. The results indicate that bronchial epithelial cells induce a non-
inflammatory microenvironment that regulates local immune homeostasis.

Eur J Immunol 2008;38: 1689
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Influenza

Humoral immune response Collular lmunu response
B lymphocyte
- fs A Ig ryine
C_ Derld e call
+
= ""-\-\_
/ o
S\ >
i R
it -Fecred)
plasma cell
||||| —
1 Tlmo T all (CTL)

ét n effector rgll x-
C'IL tfector call

v;.ugr
infected cell

IHMLE; “\‘.‘ju—; :
@ o .

- o
Cytokings o
LA ™ =

Influenza Enfeksiyonlarinda
T Lenfositlerinin islevleri

1- CD4* T hucreleri: - CD8’lere sitokin yardimi
- B lenfositlerine yardim
- Ilk temasta gerekli degil (DC..)

- IFN-y Uretirler
- Sitotoksisite de yapar!

2- CD8* T hucreleri: - Enfeksiyonun 5-7. gununde
- Sitokin Uretir+sitotoksisite yapar

- Cesitli epitoplari tanirlar
* Primer — sekonder yanitta

farkli epitoplar agirlikli
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Influenza spesifik CD8* T hiicrelerinde epitop 6zgullugu

Infected cell

peptide

Perforin /
&)
N
00
IFNy

TNF

Nature Immunol 2006;7: 449

T Hucrelerinin Efektor islevleri

Sltotok5|k ii

Enfekte hiicre
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Humoral immune response Callular immune response
B lymphocyte

-

Antigeniyins
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Influenza virus

Block viral
attachment

IgA versus IgG !

Prevent

release Prevent

of new release

virions | © of viral
particles

; ofe
NA-specific % =
antibody M2-specific =

Plasma 3
membrane ? cf? ? antibady P99
Sialic-acid receptor NA protein M2 protein
Epithelial cell Infected epithelial cell
Early stage of recruitment (2-5 days p.i.) Late stage of recruitment (4-7 days p.i.)
Lung airways Lung airways
HUCRELERIN
BELLEK
OZELLIGI

";:} Respiratory dendritic cell o Memary T cell

:’! Alveolar macrophage O Virus-specific B cell

@® Redblood cell @ Neutrophil

* Lymph node dendritic cell @ NK cell

() Naive Tcell @ Effector T cell

() MNaiveBcel X Virus Annu Rev Immunol 2009;27: 61
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Anti-Influenza ozelligindeki bellekli T
hl'jcreleri

NIL2+
BIFNy+
TNFa+

EFFECTOR/MEMORY CD4 hiicreleri

WIL2+
B IFNy+
TNFa+

EFFECTOR/MEMORY CD8 hiicreleri

Combadiere et al.

INFLUENZA ENFEKSIYONLARINDA
Dogal Bagisiklik ve Edinsel yanitta etkili Genler
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Vaccine 2008;26S: D35
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2009 Domuz Gribi Salgini ve
Ulkemizdeki Durum

Prof. Dr. Selim Badur

News in Depth: Thain fires back at Bank of America

THE WALL STREET JOURNAL
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“Domuz” Gribi salgimz:
Neler oluyor?

da simdiye dek bilinmeyen yeni

le, diinya yeni bir

salgila kargi karsty
konusunda alarma
yen giinlerde bilgiler hizla art-
maya hnhd: ve ashnda bu vi- gribi virislerine ek olarak insan
ve Amerika kitasi kanatli grip
virislerinden de generik izler ta-
sidigini belirtmekeedirler. Bu
Fotenive Mol urmy1 ko tiir arasnrmalarda yorumlama-
rof. Dr. Osman Sadi Yenen  anlagilds, lar kimi kez uzun sirdiigi ve
FETHIYE - 24. ANKEM ()lgumman elde edilmis viriis  kolay olmadig igin, tartsm;

Kongresi'nde gorislerine bag- drneklerinin gen dizileme gahs- olan bu konuda Diinya Saglik
urdugumuz 10 Istanbul Tip  malan tamamlanms olmasina  Orgitii (DSO) ve CDC heniz

FakiiltesiMikrobiyoloji ve ragmen, virisiin hangi tiir yada  resmi bir bildirimde bulunma-
Klinik Mikrobiyoloji AD og- tiirlere 6zgii grip viriislerinden muglardir. Ote yandan, viriisin
retim iiyesi Prof. Dr. Osman koken aldigna iliskin yorumla- ahgildik domuz gribi viriislerin-
Sadi Yenen, “domuz gribi” malar heniiz tarugmalidir. Bir den énemli farklihklan vardir.

Diinya Saglik Orgiitil:
Hicbir iilke giive Ah degil

Insandan insana yayllan domuz gribi salgin, Meksika'daki ol Sa'gmm
saysinin 152'ye yiikselmesi ve en az 18 iilkenin domuz gribi va- .
kalarindan ;uphdundlym aq\khmagx iizerine daha da derinlesti _ kaynag

anya Sopik
o e e
22 Mekika dan donyann dort i ya

mion kinin

ok Sal kontrol

B yada i er i et e

o DR o i
ok b
e

g
s e
DSO, ABD'de siph domz 7

Obama 1.5 milyar dolar istedi
o, 2bin i domaz gyt
v gtedoind akn, ik i domz
otk e e oy
Vo S Ko

o dsiidae
e basnda
ABD i ‘igndan etdenen blgsieine eyahat ) domiz g okalanan 30t
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RESAT NURI
GUNTEKIN

BUTUN ESERLERI

Anadolu
Notlar:

[-1I

Sonradan Ogrendigime gbre sehir, her yil, bu mev-
simde, bu senekine benzememekle beraber, ufak te-
fek bir grip salgim gecirmis. Sebep su: Memleket yaz
memleketi, gilines memleketi. Mart1 asag: yukar:t bi-
zim illerin haziranina, hatta temmuzuna benziyor.
Kendi haziraninda, temmuzunda ise Oyle giinler olu-
yor ki havada ugan kus vurulmus gibi birdenbire
sokaga diisliyor... Eski evlerin cogu iklimin bu icap-
larina gore yapilmis. Pencereler sehrin riizgarhh ve se-

Grip, Istanbul gazetelerinin yazdigindan g¢ok faz-
layda.

Yerli gazetelerde cikan listede Olim vakalar: yirmi,
yirmi bes olarak gosteriliyordu. Demek ki her giin grip-
ten Olenlerin sayisi kirk elliden asagi degildi. Zaten bu,
gozle de goriilliyordu. Ogle ve ikindi saatlerinde Sey-
han kopriisiinden kars: kiyidaki mezarhiga giden dizi
dizi tabutlar uzaktan &deta bir kervan manzarasi gos-
teriyordu. Mektepler, sinemalar kapanmis, kahvelerle
hamamlarin eli kulaginda... Sehirde aksirip Oksilirme-
yen yok... Bircok kimselerin burun delikleri o sene yeni
piyasaya ¢ikan Pamflavin damlalarindan sapsari... Por-
takal, limon bahcelerinin listiinde korkunc¢ bir 6liim ha-
vasl esiyor.
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Tanimlar

@ insana adapte olmus fakat her yil
mutasyonla degisime ugrayan influenza
viriislerinin neden oldugu griptir.

(A: HIN1, H3N2; B)

@ Kanatlilarda gérilen grip hastahgidir.
Kimi zaman sinirli da olsa kanathdan insana
da bulasabilir ama insandan insana bulas
yok denecek kadar azdir.

(A: H5N1, H7N7...)

“Kus Gribi”

@ Toplumda bagisikliginin ¢cok az oldugu
veya hig olmadigi, yeni bir influenza viriis
alt tipinin meydana getirdigi diinya
genelinde gozlenen, morbidite ve
mortalitesi yiiksek grip tablosudur.

(A: HIN1, H2N2, H3N2...7?)

PANDEMI ?

« Belli bir cografi bolgede ortaya c¢ikan
enfeksiyon salgini dunya Olceginde
yayllacak; ¢cok sayida birey enfekte olacak
ve mortalite yukselecek

« Salgina yeni bir Influenza A subtipi,
salgindan hemen dncesinde varolan
Influenza virUslerinden daha baska bir HA
sahip subtip neden olacak; mutasyonlu
virislerden kaynaklanmayacak

51



INFLUENZA A: Insanlar icin risk

« EN YUKSEK RISK:  H1, H2, H3

Insanlarda epidemiler ve pandemiler

- YUKSEK RISK: HS5, H6, H7, H9

insanlarda enfeksiyon yapar, yayilmaz: H5, H7, H9
Evcil kanathilarda enfeksiyon : H6

- DUSUK RiSK: H4, H10, H13
Memelilerde (domuz vb) ve/veya evcil kanatlilarda
gegici infeksiyon

- EN DUSUK RiSK: H8, H11, H12, H14,

H15, H16

Kimes hayvanlarinda nadiren bulunurlar: H8, H11, H12
Su kuslarinda nadiren bulunurlar: H8, H14, H15, H16

Klinik influenza insidansi
HxNxicin ortalama antikor diizeyi
HyNy igin ortalama antikor diizeyi

Hastalik insidansi
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|Pandemi Pandemi _g
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(TreanorJJ: 2005)

52



2
x
(=]
o
o
-—
~
£
=
O

29/6 2717 21/9 16/11 14/12 11/1  8/2 8/3 5/4
1918 1919

Pandeminin 3 dalgasi: Ha_ftallk toplam Influenza
ve pnomoni mortalitesi (Ingiltere 1918 — 1919)

(Taubenberger JK, Morens DM: 2006)

Domuz Influenza virusleri

Influenza A virtslerinin H1N1, H1N2, H1N3 ve
H3N2 alt tipleri dunya dlgeginde domuzlarda
yaygindir (en yaygini H1N1)

Viruslerinin gogunlugu domuz ve/veya insan
ve/veya kanatli genlerinin yeni eslesikleridir

Domuzlarda ¢ok bulasici akut solunum hastaligi
YUksek hastalandirma orani, duguk 6lum orani
(%1-4)

Domuzlarda virUs: aerosoller ve dolayli ya da
dolaysiz temasla bulasir

Avrupa’dakilerin antijenik ve genetik yapilari
Kuzey Amerika’'dakilerden farkhidir

53



1976’da ne oldu ?

Grip semptomlari gosteren 2 acemi erden
Influenza A H1N1 (Sw) izole edildi

Yaklasik 230 enfekte hasta saptandi

13 askerde siddetli solunum sistemi
hastaligi gelisti, biri oldu

VirUs sadece Ocak 19-Subat 9 doneminde
saptandi

1 Ekim-15 Aralik arasinda 40 milyondan
cok kisi asilandi...

1976; asilananlardan kimileri dliince
Baskan Gerald Ford toplumun korkusunu
gidermek lizere asilaniyor
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§d .": y;;andxgl 5 erde

yaban('‘ 6muzu yavrusu sopalarla dovi- .

k

Jerek éldiiriildii. Bursa'nin merkez Os-
mangazi ilgesinin en yogun semtlerin-
den olan Darmstad Caddesi iizerinde én-
ceki aksam bir yavru yaban domuzu go-
ritldit. Yavru domuzu fark eden madde
bagimbsi cocuklar, kafasma sopalarla
vurdu. Yere diisen yavru domuzun boy-
nuna ip gegiren gocuklar, hayvam bir
otoparkin demirlerine baglad1.

Yavru domuza insan
Vahseti ‘bulasti®

URSA - Diinyada domuz, ;4

#| Domuz gribi -
i\‘indem%:y-
[} ken sehre
inen domuz
yavrusu ¢o-
cuklar tara-
findan dévii-

$

pxadaliepelish abdh gl Anaek

i %Zt;i veteriner hekim olmadi@ igin

olay yerine zabita gonderildi. Bu sirada
yavru domuz 6ldis. Iki saat sonra gelen
zabutalar, yavru yaban‘domuzunun ya- -
sayip yasamadigam: ayaklariyla vurarak
kontrol ettikten sonra naylona sararak
belediye aracinn arkasma koydu. Gaze-
tecilerin ‘Domuz gribi’ tehlikesine kars:
neden énlem almadimiz?’ sorusuna kar-
silik, zabutalar, “Yapacak bir sey yok. N6-
betci veteriner hekim yok” dedi. (dha)
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Insan Influenza virisleri

L/
JIiE -
N\ Tip B

Influenza A virisleri

after Hatta et al., 2002
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Influenza A ylizey antijenleri ve turlerdeki

dagilimi
Hemagliitinin tipleri
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
Insan | X | X | X !
Domuz | X X
At X X
Kus
Noraminidaz tipleri
1 2 3 4 5 6 7 8 9
Insan | X | X
Domuz | X [ X
At X X
Kus
Antijenik
siiriiklenme

Pandemik

(drift)
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* PEZ A1995  FEZ L4TSM

PB2
PB1 NJT58  PBZ DS6TN  FEZ Ki02
P V100A PA EXS20 m

1918 “Spanish influenza” m

s 1957 “Asian influenza” m

1968 “Hong Kong infl

HINI influenza virus

Bird-to-human
transmission of HINI virus

All 8 genetic segments
thought te have originated
from avian influenzavirus

H2N2 influenza virus

H2HZ HIN1

avian virus human virus

3 new genetic segments from
avian influenza virus intreduced
(HA, NA, PBI1);
contained 5 RNA segments

H3N2 influenza virus

HZNZ

H3 avian virus human virus

Y

Reassortment

2 new genetic segments fram
avian influenza virus introduced
(HA, PB1);
contained 5 RNA segments

from 1918

from 1918

Avian virus

or e
Avian virus human virus

?

All 8 genes new ar further
derivative of 1918 virus
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Nature 2009;459: 931

© H1N1 GENES AND THEIR ORIGINS

North Human
American /" PB1
avian  ~ 17.5%

PB2, PA 34.4%
17.5%  Eurasian
—— swine
30.6% NA, MP

Classical e
North American swine HA, NP, NS

Science 2009; 324: 700
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. Kuzey Amerika
Yeni insanH3N2 kanatli(gen havuzu) Klasik domuz

ViIRUSUN iiiii ii%ii

OLASI
EVRIMI

Domuz iiglii Domuz HIN2 Avrasya domuz
yeni eslesik HIN1/H3N2

A/California/04/2009 (Nature 2009; 459- 14-5)
Classical swine  North American Human (HSN2J Eurasian avian-
avian like swine

PB2 - Morth American
avian

PB1 - Human H3N2
PA - North American
avian

H1 - Classical swine
NP - Classical swine
N1 - Euraslan avian-
like swine

M - Eurasian avian-like
swine

NS - Classical swine

Influenza A (H1N1)

Nature 2009;459: 931




Patojeniteyi belirleyen gen boélgeleri
HA (Hemaggiuunin)

NA (Neuraminidase) Q M2 (lon channel)
GENOME SEGMENTS @
M1+
@ ?: :P 2: :‘: (1] __—Lipid envelope
d B BEEBRES
EREBBREE ..
b $ : : - P ] —_— (Matrix)
@8 ¥ 8 88 88
% g Sﬁg §§ §§ s o8 gi__'““-——RNA
SEERERE
0 0 O 0 0 te gs NP (Nucleoprotein)
1 2 3 4 5 6 7 8
.:.3 PB1, PB2, PA
Vs 4

¢ Q& Transcriptase complex

NEP Non-structural

Inf. A suslarinin patojenitesinde
rol oynayan gen bolgeleri

PB2: Glu - Lysg,; ...
NS1: Asp - Glug,, (IFN etkisini bozarak...)
PB1-F2: Asn - Ser
HA : (PQRERRRKKRGLF) motifi
Kirllma bolg. Proteazlaca kesilmesi belirleyici
- LPAI lerde az sayida bazik aa
Enzimlerin etkisi zayif, ..sadece sol+sindirim sisteminde.
- HPAI lerde ¢ok sayida bazik aa
Bu bolge firin, PC6 gibi proteazlarea kexilir ve virs tii
vucuda yayilir.

MMMMMMMMM
PPPPPP

sssssss
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Onemli susglar ve patojenite ile ilgili

gen bolge ozellikleri

SU§ PBZ (627) HA (kirilma noktasi)

NS1 o)

H1N1 Lys Monobazik
H5N1/97 Lys/Glu Multibazik
H5N1/04 Lys Multibazik
H7N7 Lys Multibazik
H7N3 Glu Multibazik

Asp
Glu

5aa delesyon
Asp

As

sw HINT  Glu Monobazik

Asp

Sorun yaratan etken domuzdaki Influenza viriislerinin 6zelliklerini almis,

ve artik insandan-insana bulasarak yayilan bir viriis.

Bulas: - hava yolundan
- hastalardan direkt yoldan
- kontamine olmus esyalyiizeylerden
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Diinyada Son Durum (19.06.2009)

» Toplam 70 (lkede
* Olgu Sayisi: 44.287
- Oliim: 180 (% 0,4)
- En yaygin Goriildigi Ulkeler:
- ABD: 17.855 (44 6liim)
- Meksika: 7.624 (113 6lim)
- Kanada: 4.905 (12 6liim)
- Japonya: 690 (O &liim)
- Tirkiye: 20 (0 alim)
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Avrupa Birligi ve EFTA Ulkelerinde Konfirme Domuz Gribi Olgularinin
Bildirim Tarihine Gore Dagilhimi, 27 Nisan - 4 Haziran 2009

120 4

100 + S

60 o

4

Nisan Mayis Haziran

Kaynak: ECDC Situation Report Influenza A Infections Update 4 June 2009

Bildirimi Yapilan Domuz Gribi olgilarinin
epidemiyolojik Ozellikleri

Yas Cogunlukla geng yas grubu (<30 yas) etkilenmektedir.
Yas gruplari medyani 16-25 yas.
Biitiin Yas gruplan 3 ay-81 yas.

Cinsiyet Yaklasik ayni (50/50)

Klinik Atak Hizi Segilmig Gruplarda Yiiksek Klinik Atak Hizi (Orn: 1996
ogrencide %33)

inkiibasyon Siiresi Medyan 3-4 giin (1-7 giin)
Reprodiiksiyon Sayisi (Ro) 1,4-1,6

Toplum Diizeyinde Yayilim Meksika ve ABD’de Konfirme Edildi.

miological record
idémiologique hebdomadaire
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Psikolojik

§k°;£mlk _ Halsizlik
- Istah kaybi
Nazofarinks
- Burun akintisi . Solunum yolu
- Bodaz agrisi" g - Oksirik

Bildirimi Yapilan Domuz Gribi olgularinin klinik
Ozellikleri

Genel Klinik Ozellikler Etkilenen Insanlarda Esas Olarak Influenza Benzeri
Hastalik. Bazi Glkelerde GIS semptomlan bildirilmistir
(Orn: ABD’de hastaligi ayakta gegirenlerin % 38'i)

Agir Vakalarin Klinik Etkilenen Ulkelerin cogunda agir vaka bildirilmemisgtir.

Ozellikleri 65 yas Ustii bazi hastalarda pnémoni ve solunum
yetmezligi. Hastaneye yatirilarak tedavi edilen
hastalarda nadir koenfeksiyon ve sekonder bakteriyel
enfeksiyon.

Hastane Yatisi Etkilenen lilkelerin gogunda hastane yatisi
yapilmamisgtir.
Kesin vakalarin; Kanada ve ABD’de % 2-5’i,

Meksika’da % 6’s1 hastaneye yatirilarak tedavi
edilmektedir.

Hastaligin Agir Kaliforniya’da hastaneye yatirilan hastalarin %
Seyretmesinde Altta 64’linde, Meksika’da olen vakalarin % 46’sinda altta
Yatan Faktorler yatan baska tibbi bir durum mevcut.
Kaliforniya’da hastaneye yatirilan hastalarin % 17’si
hamile. “Kaynak: ¢ ! o s ebions

logique hebdomadaire
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Klinik Belirtiler Yizde (%)
Ates 94
Oksuiriik 92
Bogdaz Agrisi 66
ishal 25
Kusma 25

**Kaynak: Emergence of a Novel Swine Origin Influenza A/H1N1 Virus in Humans, New England Journal of Medicine, 2009;360

RISKLI TEMAS

Son yedi giin iginde domuz gribi A (HIN1) TC SAGLIK BAKANLIGI

virisli enfeksiyonu olan bir kisi ile yakin temasta [y} 1] H

(2 m) bulunmak ya da son yedi giin iginde DOM UZ G RI BI VAKA YON ETIM SEMASI
insandan insana gegtigi saptanan domuz gribi A .
(H1N1) vakasinin oldugu bir tilkede bulunmak. (2 Haziran 2009)
Toplu ulagim araglarini kullananlar igin (6n, arka
2 ser sira ve yan sira)

KLIiNiK TANIMLAMA KRITERLERI
Baska bir nedenle agiklanamayan 38 °C'1 (koltuk altr)
gecen ates veya ates Oykisdi ile birlikte ve asagidaki

sikayetlerden en az birinin olmasi; ﬂ
Yaygin viicut agrisi,

Bogaz agrisi,
Bas agrisi,
Burun akintisi,
Oksiiriik, 1.Klinik bulgular agisindan 7 giin sire ile izle.
Solunum giigligi -
2.Kesin vaka ile temasi (son 7 giin iginde) olan
bir kisi ise PROFILAKSI dozunda ilag ver.
3. Bilgilendir.
OLASI VAKA HASTANE YATISI GEREKLI ISE
1.Numune al. NUMUNE AL *++* 1.Tek kisilik odalarda yatir
2 Bildirimi yap. 1. Bogaz siriintiisi 2.Solunum yolu bulasi 6nlemlerini al.
3.Klinik durumu hastanede izlemeyi 2.Nazal siiriinti 3.Ayni odada birden fazla hasta
gerektirecek olasi vakalari hastaneye yatir, * 3. Nazofarengeal siriinti yatirmak gerekirse kesin ve olas|
antiviral tedavilerine basla ve takip et. 4. Nazofarengeal aspirat vakalari ayri odalarda yatir.
4.Hastaneye yatis endikasyonu olmayan 5.Trakeo-alveoler lavaj 4.Hastalar arasinda en az 2 metre

diger olasi vakalarin antiviral tedavilerine
basla, evlerinde takibe al

5. Laboratuvar sonuglari gikana kadar ise "
yada okula gitmemesini éner. NEGATIF

6.Temaslilari izleme al.

mesafe birak ve paravan kullan.
5.Hastaya odasindan giktiginda cerrahi
maske tak.

6.Hasta ziyaretlerini kisitla.

VAKA DEGIL KESIN VAKA
Baska Tedaviye devam et.
nedenler Temaslilara profilaksi
arastir. basla.

Hastanede/evinde 7
guin sureyle izleme al




Laboratuar Surveyans Sonucglari
(2 Haziran 2009)

influenza Negatif;
183; 89%

H3N2; 4; 2%

influenza B; 9; 4%

Swine influenza A
H1N1; 10; 5%

TOPLAM: 226 Numune

DOMUZ GRIBI Ulkemizdeki Durum
(22 Haziran 2009)

Olgu Gériilen il Sayisi: 4
— Saptanan Toplam olgu Sayisi: 24

Saptananlarin gogunlugu importe olgulardir

Olgularin 2 tanesi termal kameralarda yliksek ates tespit edilen
kisilerdir.

Olgularin 4 tanesi ABD’de hekime bagvurmuslardir.

Olgularin:
* 12’si TC Vatandasidir.
— 11 olgu ABD’den,
— 1 olgu Kanada’dan gelmisgtir.

- 8’i ABD, 1’i Kanada, 2’si Japonya, 1’i Danimarka vatandaslaridir
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Domuz Gribi Ulkemizdeki Durum

[Armenia |
[Austria
[Azerbaijan
Belarus
Belgium X
Bosnia and Herzegovina 2x
Bulgaria

“roatia

e [ [

Diinya Saglk Orgiitii
GRIP Referans
Laboratuarlari

‘zech Republic x
Denmark X
Sstonia, N
Finland X
France x (Paris NIC) [ x (Lyon NIC)
Georgia x
ermany x
recce x2 X (Athens) | x (Thessalonik

Lithuania X
Luxemby X

MAT _|Malta
MNE__[Montenegro X

NET__|Netherlands (2 labs) X (NIC) X (RIVM)
N lorway X
oland X

ortugal
epublic of Moldova
omania

ussian Federation (4 labs)
Serbia

Slovakia x
Slovenia X

o [ |« |

X
SPA___|Spain 3 NICs (Madrid)
SWE__[Sweden X
[SWI__|[Switzerland x
TK_[Tajikistan X
[The former Yugosiav Republic x
MKD_lof Macedonia
TUR [Turkey 2 labs x (stanbul) | X (NIC Ankara) | |
TKM
UKR__[Ukraine x
United Kingdom of Great X X (Glasgow)
Britain and Northern Ireland 4
UNK__[labs

UzB__[Uzbekistan
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LA ARA ORNEK EK

LLERIN LiSTEST
REFIK SAYDAM HIFZISSIHHA STANBUL U. ISTANBUL TIP
MERKEZI BASKANLIGI VIROLOJL FAKULTES! VIROLOJI
LABORATUVAR] LABORATUVARI
[T [ Adma 5
diyaman
i Antalya
masya ydin
Ankara i
Actvin
[7_ [ Bingol
[8 [ witiis
Bolu
Cankant

T

| 1 e o

P

P 1 P P PR PR P PR P P

8__| Osmanive ]

DUNYA SAGLIK ORGUTU ULUSAL INFLUENZA MERKEZI
INFLUENZA A / H1N1 SUPHELI VAKA BILDIRIM FORMU

HASTA KIMLIK BILGILERI

TC Kimiik No I I

Adi ve Soyad!

Baba Ad!

Yas! [ K Cinsiyet

[0 Erkek

[0 Kadin

Adres / Telefon

Meslek

GUN

AY

YL

Sikayetlerin Basladigi Tarih

Hastaneye Bagvuru Tarihi

Numune Alinma Tarihi

HASTALIK BELIRTILERI

VAR

YOK

ATES (°C OLARAK BELIRTINIZ)

OKSURUK

MIVALJI

BAS AGRISI

NASAL AKINTI

AKUT SOLUNUM YETMEZLIGT

DIGER

BYKU

VAR

GRIP ASISI YAPILMIS MI? NE ZAMAN (TARIH) ?
ESLIK EDEN HASTALIK VE/VEYA KOMPLIKASYON

S VEYA EV ORTAMINDA BENZER HASTALIK TABLOSU

OLAN Ki$I VAR MI? (TEMAS OYKUSU)
YURT DISI SEYAHAT OYKUSU VAR MI?

VAR ISE HANGI ULKEYE?

YURT DISI SEYAHAT OYKUSU OLAN KISl ILE TEMAS
VAR MI? VAR ISE HANGI ULKEDEN?

DIGER

IATERYALIN CINSI

IASAL SURUNTU

ASOFARINGEAL SURUNTU

GAZ SURUNTUSU

GER

Hastane yada Sagiik Merkezi

Adi
Doktor Adi

Telefon

Faks

E-Posta
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Istanbul Tip Fakiiltesi Galismalari

incelenen Ornek Sayisi

>263

Pozitif Ornek Sayisi

18 ( olgu RSHSM’'de)
Toplam: 24

1 Mayis-16 Haziran 2009 Tarihleri arasinda Gonderilen 225 Ornekten
15 Adet Swine A/HIN1 Pozitifligi Saptanmistir (*: yabanci)

# Ggi;n;agl;?hi Isim Yas Geldigi Yer
1 14.05.2009 S.S.A* 26 ISTANBUL - HASEKI
2 15.05.2009 Z.S.B* 57 ISTANBUL - HASEKI
3 30.05.2009 AO 11 ISTANBUL - KARTAL
4 30.05.2009 S.A 22 IZMIR ATATURK EAH
5 01.06.2009 F.A 28 ISTANBUL — HASEKI
6 01.06.2009 GY 30 ISTANBUL - HASEKI
7 04.06.2009 AE.A 9 ISTANBUL - HASEKI
8 07.06.2009 L.H.H* 36 ISTANBUL - HASEKI
9 08.06.2009 S.G* 38 ISTANBUL - HASEKI
10 11.06.2009 J.S* 2 ISTANBUL - HASEKI
11 12.06.2009 A AS* 10 ISTANBUL - HASEKI
12 12.06.2009 AL.A.S* ISTANBUL - HASEKI
13 14.06.2009 O.AB 35 ISTANBUL - KARTAL
14 14.06.2009 T.T 74 ISTANBUL - KARTAL
15 16.06.2009 H.M.H* 51 ISTANBUL - HASEKI
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NCBI GenBankta yayinlanan genler
Influenza A virus (A/lstanbul/30/2009(H1N1))
Hemagglutinin (HA), Neuraminidase (NA) ve Matrix (MP) genleri

Information, Search and Analysis

Influenza Virus Resource W

Flihome | Database | Genome Set [ Alignment___| iree | BLAST | Annotation_ | FIP | Help | Contactus
Influenza Virus Resource presents data obtained from the NIAID Influenza Genome Sequencing Project as well as from GenBank, combined with tools for flu sequence analysis and annotation. In
addition, it provides links to other resources that contain flu sequences, publications and general information about flu viruses.

Read more about: This resource | Flu database | NIAID Influenza Sequencing Project | Influenza virus biology

EINCBI GenBank sequences from 2009 HINI influenza outbreak

Growth of flu

i Alsubmite infuenza sequences are avalabe n GenBark as soon s they ar processed. The 2009 HIN! infoenza virs sequences are H1N1 FluInfo
lsted on this page and are avaiable for BLAST scarching here, and are also available in the NCBI Influenza Virus Sequence Database us.Info >
the NIAID Project || unf can be retrieved with sequences from other inflvenza viruses for further analyses using tools integrated to the database. Go to a tutorial Things You Can Do
Assembly Archive || for instructi ing these sequences. The result of RPS-BLAST against PDB database, and a summary of amino acid Plan & Prepare »
Trace Archive differences in proteins of these viruses are available at Riken National Institute of Japan sl e
NIAID data HHS gov CDC qov.
1eleasing St30US | The following 2009 HINL influenza virus sequences were submitted to NCBI and are available in GenBank: s mp————
RefSeq genomes Site!

RefSeq proteins
Protein Structures || May 26, 2009, 184 submitted by JCVI; 2 by Secretary of Health of Nuevo Leon, Mexico; 3 by Istanbul University, Turkey; 1 by WHO Collaborating Centre for
BIFlu resources | Reference and Research on Influenza, UK 1 by Ivanavsky Virology Institute RAMS, Russia:

NIAID Project

ICVIFlu PB2 PB1 PA HA NP NA MP NS
CDC Flu Influenza A virus (GQ200598 (6Q200599 GQ200600
Vacdine Selection || (A/Istanbul302009(HIND) _

WHO Flu Influenza A virus 6Q200596 6Q200597

ENCBT Vitdses | (AMonterrey/1J009(HIND)

AWisconsin/0/2009(HTN1
AlBeijing/01/2009(HIN1
Swi .. AlNonthaburi/102/2009(H1N1
- AlOregon/06/2009(HIN1
wine-origine AlTexas/12/2009(H1N1
i AWashington/12/2009(HIN1

Influenza A virus (H1N1) it M
. . AlDistrict of Columbia/03/2009(H1N1

Matrix 2 proteln AWashington/11/2009(HIN1

k lastinl A/Shandong/1/2009(HIN1
ADelaware/04/2009(HIN1

argilagtirimasi AFlorida/04/2009(HIN1
AIOhio/07/2008(H1N1
AlCanada-ONIRV1527/2009(HIN1
AlMichigan/02/2009(HIN1
Alndiana/09/2009(HIN1
AVArizona/02/2008(H1N1
AMinnesota/02/2009(H1N1

AlSouth Carolina/09/2009(HIN1
AlPais Vasco/GP20/2009(HIN1
ANalencia/GP4/2009(HIN1
AlCastilla-La Mancha/GP13/2009(H1N1
Allowal04/2009(HIN1
A/England/195/2009(HIN1

AlDistrict of Columbia/02/2009(H1N1
AlNevada/05/2009(HTN1
AlGeorgia/01/2009(HIN1

ANorth Carolina/08/2009(H1N1
AlTexas/22/2009(HIN1
AfThailand/104/2009(HIN1

AlNew York/08/2009(H1N1
AlTexas/19/2009(HINT

AlNew Jersey/0412009(HIN1
AlMinnesota/03/2009(H1N1
AlNonthaburi/102/2009(H1N1
AlOregon/05/2009(HIN1

A/New York/13/2009(HIN1
AlCalifornia/04/2009(HIN1
AlHamburg/4/2009(HIN1
A/Bayern/63/2009(HIN1
Allsrael/644/2009(H1N1
AlLisboa/26/2009(H1N1
AlCatalonia/93/2009(HIN1
AMoscow/01/72008(HIN1

_ﬁ Alistanbul/30/2009(H1N1)

Consensus MSLLTEVETP TRSEWECRCS DSSDPLVIAA

BssBrEVNAA
BSSBPEVEAA

A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A=
3

IIGILHLI

conmay, I T CITEIIN
o WSLLTEVETP TRSENECRCS DSSOPLYIAA NTIGILALIL

Sequence logo MS




PANDEMI IZLEME
BiLIM
KURULU
TOPLANTISI

5 Haziran 2009

ULKEMIZDE YAPILANLAR-1

1- Ulusal Faaliyet Plani1 gozden gegirildi ve DSO
tarafindan yeni yayinlanan rehber dogrultusunda
revizyonu tamamland.

2- Ilag¢ ve malzeme ihtiyag planlari gézden gegirildi.
— Tedavi ve korunmada kullanmak igin;

+ 1.200.000 kutu Oseltamivir stoku 2.000.000’a

* 1.000 kutu Zanamivir stoku 113.000’e gikarilmistir.

« lllere ilk midahale igin gerekli sevkiyat yapilmistir.

— Saglik personeli igin 400.000 set koruyucu kit temin

edilmistir.

(Bir koruyucu kitte; 5 adet maske, 5 ¢ift eldiven, 500 cc
el dezenfektani, bir adet gozIlik ve 5 cift galos
bulunmaktadir)

- 5.000.000 basit cerrahi maske satin alinmigtir.
146
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ULKEMIZDE YAPILANLAR-2

3- Ulkemizde 2005 yilindan bu yana yirutiimekte olan
mevsimsel influenza surveyansi 14 ilde yapilip yaz
doéneminde slUrveyansa ara verilmesi gerekirken,
Bilim Kurulu karari ile uygulama 81 ile tum yil olacak
sekilde yayginlastiriimistir.

4- Uluslararasi havaalanlarinda, limanlarda ve kara
hudut kapilarinda gerekli onlemler alinmistir;

— Saglik beyani mecburiyeti,

— Saglik kontrold,

— Termal kamera ve ates odlgerlerle 1s1 dlgimd,

— Yolcularin ve ugus personelinin bilgilendirilmesi,
— Supheli durumlarda izolasyon tedbirleri ve

numunelerin alinmasi. 147

ULKEMIZDE YAPILANLAR-3

5- Afig, brosur, TV spotu hazirlanmis olup tim
iletisim mecralarinda kampanya seklinde
bilgilendirme yapilacaktir. Bu amagla;

* 500 bin adet afig
» 15 bin (yurtdigi giris ¢ikis noktalarinda kullaniimak

tzere) ingilizce-Turkge afis,
+ 2 milyon adet el brosuru,
« 3 adet TV, 3 adet radyo spotu hazirlanmigtir.
« Kampanyanin ana temasi, el yikama ile 0ksuruk
ve hapsirik sirasinda agiz ve burnun tek
kullanimlik mendil ile kapatilmasidir.
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MENDIL

KULLANALIM i
Oksiiriirken, ELLER'M'Z' 4
EpSiririen YIKAYALIM
hErnumuzu Su ve sabunun

tek kullanimlik mikroplarin

mendil ile yayilmasini

kapatalim onledigini

unutmayalim

GRiBI

ONLEYELIM
y

T.C

SAGLIK BAKANLIGI
_HUDUT VE SAHILLER s
SAGLIK GENEL MUDURLUGU o8

Influenza A (H1N1)

Influenza A/H1N1 (domuz gribi) nedir?

Domuz gribi, influenza A/H1N1 tipi grip virlsiniin
sebep oldugu genellikle domuzlarda hastaliga yol acan
cok bulasicr gribal bir enfeksiyondur. Virlis, domuzlarda
goriulmekte ve onlardan insanlara bulasabilmektedir.

‘Influenza A/H1N1 (domuz gribi) belirtileri nelerdir,
hastalandiginizi nasil anlarsiniz? Domuz gribi belirtileri,
insanlarda gortlen diger gribal enfeksiyonlarda oldugu gibi;
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KORUNMAK ICIN GRIP

NELER YAPALIM?

ve =
DOMUZ GRIBI

* Ellerimizi yikayalim: Elerimizi su ve
sabunla sik ik ykamak, mikroplardan
korunmamiza yardimci olur. Ozellikle
tksirip, hapgirdikian sonra ve hastalarla
ayni orftamda bulunuldugunda muilaka
ellerimizi yikayalim.

* Bulundugumuz ortami sik stk
havalandiralim.

* Kapali ve hasta kisilerin bulundugu
ortamiardan uzak duralim.

hergey

= Zorunlu haller diginda hastaligin goriildigl
DHgaRs sey : glimize

izl

* Seyahat zorunly ise korunma 8nlemlerine
dikkal edelim ve cerrahi maske kullanalim.

REPUBLIC OF TURKEY
HEALTH DECLARATION CARD
(IMPORTANCE NOTICE)

T.C.
SAGLIK DEKLARASYON KARTI
{ONEMLIDIR)

Complete every item in this health declaration card and submit it to the officer in charge
(Bu Saglhk Deklarasyon Kartindaki bsliimlerin tamamini doidurun ve gorevliye teslim edin.)

Full Name as it appears in passport/travel document:

Pasaport/Seyahat belgesindeki tiim isim: o s
Selwy RS/

Nationality (Uyrugu):

Passport/NRIC No. (Pasaport numarasi): 4 ; 77 2,), -
P Sok T3 ¥
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Tartisilan konular-1

- Etkenin patojenitesi?/bulas ozelligi?

- Mortalite orani1?
- 2., 3. dalgalar ne getirecek?
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Mortality Distributians and Timing of Waves of Previous Influenza Pandemics.
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Tartisilan konular-2

Guney yarim kiurede mevsim yeni bashyor !!!
Oseltamivire karsi “direng” gelisme olasilig: !!!
En kotu senaryo: H5N1 ile karsilagmasi !!!

Maske ve dlger onlemler: DOMUZ GRIiBI TUM DUNYADA

YAYILIYOR

Buna gerc¢ekten
ihtiyacimiz
Vardi

Pandemiye hazirlik...

Siurveyans ve tani
Sosyal mesafe
Antivirallerin kullanimi
(direng izlemi)
Pandemik agilarin 7
uretimi (biyolojik esnek {#
liretim) 1
Erisilebilirlikte adalet (1) = &
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ANTIVIRAL TEDAVi

ADAMANTANLAR
Amantadin (Symmetrel)
Rimantadin (Flumadin)
NORAMINIDAZ iNHIBiTORLERI
Zanamivir (Relenza)
Oseltamivir (Tamiflu)
[Peramivir]

400
450 +

400 -
350
300
250 - 190
200 -
150 -
100 - 5,5 18 27
50 ~

55

99-'02 2003 2004 2005 2006 2007




Antiviral Direng Durumu (ABD)

Test Edilen Direngli Virus #
Ornek # Oseltamivir Zanamivir

Mevsimsel Inf| 930 925 (%99.5) |0
A(H1N1)

Inf A (H3N2) 172 0 0

Sw Inf A 156 0 0
(HIN1)

Inf B 491 0 0

istanbul Tip Fakiiltesi Oseltamivir Direng galigmasi
A/HIN1 (s:30) - H274Y mutasyon arastirmasi-

a
[ |

200aa 365aa

il ha b b g




Oselatamivir Direnci

Ornek sayisi  Direng(%)

Tiirkiye 30 20
Norvecg >100 67
Fransa >100 46.24
Gin >100 14.6
Hollanda >100 30
Japonya >100 1.6
Italya <10 0.9
Kanada >100 26
ABD >100 10.9

161

Aslilar...

* Virus kaynak
— inaktif

— Zayiflatilmis aktif
« Uretim yontemi
— Yumurtada
* Hiicre kulturiinde

Wwhale wirus Split wirus Subunit Live attenuated
(surface antigen)
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Asi konusunda DSO Onerileri

« Virlsun yaylliminin devam etmesi
beklenmektedir.

» Daha 6nce bu virls ile hi¢ kargilagilmadigi icin
iImmunizasyonun 2 doz asl ile yapilmasi
gerekebilecektir.

« Adjuvan gereklidir.

 Trivalan mevsimsel grip asisi ile yeni H1N1
viriusunu kombine etmek yerine monovalan
A(H1N1) virUs asisinin ayrica uretiimesi su anda
tercih edilen segcenek olmustur
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Novartis International AG
Novartis Global Communications
CH-4002 Basel

{) NOVARTIS Sweetond

MEDIA RELEASE « COMMUNIQUE AUX MEDIAS « MEDIENMITTEILUNG

Novartis successfully demonstrates capabilities of cell-based
technology for production of A(H1N1) vaccine
o First results achieved with A(H1N1) wild type strain shows significant time
savings of cell-based production over egg-based manufacturing approach
confirming its value in pandemic situations.

e Based on this success Novartis expects to be able to achieve rapid production
and scale up of influenza A(H1N1) vaccine manufacture with reassortant seed.

*  More than thirty governments have made influenza A(H1N1) vaccine supply
requests to Novartis for cell-based and egg-based antigen and MF59°.

Basel, June 12 2009 — Novartis has successfully completed the production of the first

FT .com E’cig;\:f;:euticals

FINANCIAL TIMES FT Heme * Companies » Health = Fharmaceuticals

Front page ‘

Novartis rejects call for vaccine donations

By Andrew Jack in London
Publizhed: June 14 2008 17:05 | Last updated: June 15 2009 0341

Novartis, the Swiss pharmaceuticals group, defied the World Health Organisation
and some of its corporate peers by ruling out a donation to the poor of vaccines to
counter the latest flu pandemic, and saying developing nations or donar nations
should cover the costs.

Daniel Wasella, Novartis chief executive, told the Financial Times that he would
consider offering discounted pricing to low-income nations, but unlike other drug
companies, including GlaxoSmithKline, would not offer vaccines for free. He said:
"If you want to make production sustainable, you have to create financial
incentives.”

His comments were a rebuff to Margaret Chan, « EDITOR'S CHOICE

YWHO d|rgct0r-general, whi last week said the e e
HIM1 swine flu outbreak had become a swine Huvictirs Jaeia
pandemic. She has called on vaccine makers
to show "solidarity” in offering vaccines to the

Lex: Hovartis/Alcon - Jun-03

Managed funds Cancer drug push at Hovartis -

Lex poar. tay-20

Comment s sose ; Health blog - War20

Video & Audio The remarks highlight divisions in the |ndust_ry. e e
Management GSK has pledged 50m doses of its flu wacing manufacturers gear up - bz
Business Education to the poor, and sorme smaller producers in ]

Personal Finance developing countries say they will earmark 10 Howartis hires ex-Goldman
Arts & Leisure per cent of their production for free distribution. banker - hay-13
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GSK Pandemik Influenza Asisi

* Multi-dozluk 2 ayri flakon (10 doz adjuvan ve 10 doz antijen)

* Doz basina 3.75 ug antijen

* Antijen raf 6mri 18 ay ve adjuvan raf dmri 36 ay

» Standart uygulama 2 doz olmak tzere, 3 hafta arayla uygulanmasi énerilir

» o " 1 pakette (500 doz):
Qeland oigfls't:::'hf:akon lyice 2 kutu adjuvan (2 x 25 flakon)
s 1 kutu antijen (1 x 50 flakon)

AS03 Antijen
adjuvan 10 doz
10 doz

GSK - A (H1N1) Asisi

* Her bir komponentin ayri flakonlarda olmasi sayesinde ayri olarak degistirilebilme
* Adjuvan teknolojisi ile yiiksek immuinojenisite / capraz koruma

» Esnek uygulama semasi

* Uzun raf dmra

inaktif
H1N1

1 0,5 ml/doz
Split Ag

10 doz

2,5 ml 2,5 ml
Adjuvan Antijen
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Pandemide Asilanmasi Gereken Gruplar ve Muhtemel Asilama Oranlari

Muhtem
Asilanacak Grup - el Asi ihtiyaci | Agi ihtiyac
Kisi Sayisi | aclama | (tek doz) | (iki doz ?)
Orani
Saglhk Personeli (Saglik 450.000 %70 315.000 630.000
Bakanlig personeli,
Universiteler, Ozel sektér,
dis hekimleri, eczacilar)
Diger Kamu Personeli 640.000 %50 320.000 640.000
(Belediye galisanlari, emniyet
ve jandarma, telefon, su,
toplu tagim vb.)
ik hastaligi olanlar v 11.000.000| %?20-30| 2.200.000| 4.400.000
yas ustd &

6-23 ay/bebﬁ@\ 2.000.000 %90 | 1.800.000| 3.600.000
/1/.<8./S|n|f ogrenciler 8.500.000 %60 | 5.100.000| 10.200.000
TOPLAM 22.590.000 9.735.000 | 19.470.000

*Ege Universitesi Tip Fakiltesi tarafindan Pnémokok asisi risk gruplar konusunda yapilan tahminlerden faydalaniimistir.

Bu grupta 3.630.000 kisi 65 yas ve lzerinde yer almaktadir.

Pandemik Asi ihtiyaci

- Asillamada birinci 6ncelikli gruplar saglik personeli,
kamu caliganlari ve 65 yas ve Uzeri gruptur.

- Ongoériilen agilama oranlarina gére minimum
asilanmasi gereken kisi sayisi 3.000.000°dur.

- Iki doz lizerinden hesaplama yapildiginda
minimum agi ihtiyaci 6.000.000 dozdur.

- Yapilan 6n gorusmelerde asi fiyatinin 6 Avro/doz
olabilecegi ifade edilmigtir.
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Olasi senaryolar ?

* Virus kendiliginden kaybolur
(Olasi gérunmuyort)

» Hafif bir pandemi halinde suirer
(Asya gribi benzeri?)

 Pandeminin siddeti giderek artar

(Mutasyon ya da H3N2, H1N1 veya H5N1
gibi virUslerle yeni eslesmeler sonrasi !!!)

Swine-Origin Influenza A (H1N1) Virus:
S-O1V
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-3

Ooé % swine influenza A (HINT)
novel influenza A o
' O california flu
(RINI) Virus_~ S5 S
s .

-1 O B9
influenza A (HINT) D> © ° & Swine-origin
O “_influenza A (HINT)
o o
W e 2t _-_._x -'I‘

(Science 2009; 324: 871)

INSANLARIN YENI
SOLUNUM VIRUSLARI

Emel Bozkaya

istanbul Tip Fakiiltesi Viroloji ve Temel
immiinoloji Bilim Dal
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INSANLARIN YENIi SOLUNUM
VIRUSLARI

- insanlarin akut solunum yolu
infeksiyonlarinin gogunun etkeni
viruslardir. Bu infeksiyonlarin cogu
kiicuk ¢cocuk, yaslilar, immun
yetmezlikli bireyler gibi belli risk
gruplarinda yuksek morbidite ve
mortaliteye sahiptir.

INSANLARIN YENIi SOLUNUM
VIRUSLARI

1. Baska cins memeli veya kus
rezervuarlardan bulagsma

2. Insanlarda yillardir hastalik
olusturmakta oldugu halde bilinmeyen
ancak teknolojinin gelismesi
sayesinde yeni bulunan etkenler
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Solunum Sisteminde Iinfeksiyon
Yapan Viruslar

Influenza viruslar

Parainfluenza viruslar
Solunum Sinsityal virus (RSV)
Adenoviruslar
Koronaviruslar
Rinoviruslar
HSV, CMV: bagisiklik yetmezligi olanlar

Influenza virusu

Hem aig glutinin

Heuraminidase

Envelope

Tek zincirli RNA virusu,
genomu 8 segmentli
Orthomyxovirus ailesinden,
zarfli, sarmal, hemaglutinin
ve noéraminidaz isimli 2 yuzey
glikoproteini var

Viriyonlar 80-120nm ¢apinda
yuvarlak sekilli
3tip:A,BveC

Tip A antijenik shift ve drifte,
tip B sadece antijenik drifte ugrar,
tip C ise stabildir
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o influenza A

o influenza B

o influenza C

« Thogoto virus —Thogoto virus
Dhori virus

s INFLUENZA A virus

 Mevsimsel influenza
Pandemik influenza

Kus influenza

influenza A H1IN1 (domuz)
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Insan Influenza viruslari

Solunum yollari viruslar
A/
;\{Illlﬂu‘é
m\

Tip B

Patojeniteyi Belirleyen Gen Bdlgeleri
HA (Hemagglutinin)

NA (Neuraminidase) Q M2 (lon channel)

GENOME SEGMENTS

__—Lipid envelope

M1 (Matrix)

B  y —RNA

osssssasasansaas,

NP (Nucleoprotein)

PB1, PBZ, PA
Transcriptase complex

NEP Non-structural
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histocompatibility
protein complex  MHC

M2 channel opens
fo permit profon entry,
ralpasing genes

M2 antibodies

Cell-mediated immunity

o Epithelial
HSET cell MHCI
HE
M2 Abs bind virus ~— NP peptide

tor cedl and prevent ~— T call

rehease ? recaptor 1PNy

THF-ce

@ — Perforin
T cel activation

NP-specific
CDE* Teall

Influenza viruslari: antijenik “drift" ve “shift”

after Hatta et al., 2002
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Hucre kulturunde onemli noktalar

+ Ornek tipi
+ Kullanilan hicre dizisi-MDCK hucreleri (Madin-Darby
canine kidney)
« Kultdr; 2 tip
- shell vial 1-3 gun
- Klasik : 5-14
- Virusun proteolitik aktivitesi (TPCK tripsin ilavesi),
- Primer izolasyon 33 °C’de
« Ureyen virusun gosterilmesi ve identifikasyonu
- Sitopatik etki
- Hemaglutinasyon
- Immunofloresans
- Immunocapture ELISA

Influenza infeksiyonlarinin
molekuler tanisi

» Viral nukleik asit RNA’nin tespiti
« Amplifikasyon teknolojisi: RT-PCR
* Avantajlar

- virusun saptanmasi

- spesifikligi (Inf. viral genomunda tek bir
sekansin saptanmasi)

- Virusun alttiplendirilmesinin yapilmasi
- Multipleks yapilabilmesi
- Hizh tani
* Dezavantajlan
- Kontaminasyon
- Virus izolasyonunun yapilamamasi
- Fiyati

93



Molekuler Yontemler

Mevcut kullanim alani: Stpheli sonu¢/durum ve
tiplendirme

Hucre kulturunden daha duyarh ?
Real time PCR
- Light Cycler, SMart Cycler vb.

- Hizh sonug: Surveyans takibinde kullanimi so6z
konusu

Multipleks PCR
- Birgok virusun eszamanli tespiti
“Oligonucleotide Microarray” Hibridizasyonu

PCR - A little goes a long way

4th cycle

wanted gene —

- .<3:h ayele <= Exponential amplification

—_—<=

= ¢ Indeyecle

Ist cycle <eeeeeeeeoeo- e 351h cyele

template DNA

= 3 _

2 b
4 copics Beopies  |6copies 32 copies 2 =68 billion copies

(Andy Vierstraete 1999
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Influenza virus sub-
tiplendirmesinde konvansiyonel
PCR yontemi

HA genine spesifik ‘ . Controls
primerler ile
amplifikasyon
Suslarin
identifikasyonu igin
sekans analizinde
Amplikon

Jelde yiirdtdldr

Real-time PCR igin Tagman
teknolojisi

Tagman Probe

TagMan probe

4
: -
‘N

Cok duyarli, gok spesifik

Ornegin alinmasindan 6-8 saat + Extonsion
sonra sonuglanir.

R
1 & & fF & F P B P B 1 1 I 1
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TEDAVI

« M2 kanali blokerleri: inf A ya etkili
Amantadin, rimantadin

Ribavirin:Hem inf A, hem inf B ye etkili

Noraminidaz inhibitorleri:
Oseltamivir, zanamivir

ASI

inaktif, tim virusu iceren ve subunit asilarin
etkinligi kanitlanmistir. Canh attentie ve
subunit asilar calisiimaktadir.

inaktif aginin her yil igerigi onceki yil
saptanan influenza alt tipleri ve suslari esas
alinarak hazirlanir. Son yillarda asilarda iki
influenza A alt tipi (H3N2 ve H1N1) ve bir
influenza B susu yer almaktadir.
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Mevsimsel influenza

+ Sonbahar - Kis aylarinda

* Solunum yolu sekresyonlari ile

- insandan-insana bulasir

 Ug-yedi giin siirer

+ Tam iyilesme

* Yasl, kiiglik gocuk, altta yatan baska

hastaligi olanlar, immiin sistem baskilanmis
kisilerde agir/6lim

* Her yil hazirlanan asi

Pandemik influenza
PANDEMILER

1918: ispanyol gribi 1957: Asya gribi 1968: Hong Kong gribi

40 milyon 6lim 2 milyon 6lum 2 milyon 6lim

A(H1N1) A(H2N2) A(H3N2)
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1918 “Spanish influenza”

s 1957 “Asian influenza” m)

1968 “Hong Kong influenza” =

= Next pandemic influenza

HINI influenza virus

Bird-to-human

transmission of HINI virus

All 8 genetic segments
thought te have originated
from avian influenzavirus

H2N2 influenza virus

H2HZ HIN1

avian virus human virus

Reassortment

H3N2 influenza virus

HZNZ

H3 avian virus human virus

Reassortment

3 new genetic segments from
avian influenza virus intreduced

(HA, NA, PBI1);
contained 5 RNA segments

2 new genetic segments fram
avian influenza virus introduced
(HA, PB1);
contained 5 RNA segments

from 1918

Avian virus

or e
Avian virus human virus

?

All 8 genes new ar further
derivative of 1918 virus

from 1918

Antije

H2N2 @
Human

altipi

* Ani ve major genetik
degisim ve yeniden

yapillanma
» Sonug: toplum

immunite

yoklugundan epidemi ve
pandemilerin olusmasi

nik sift:

l

H3N2
Non -human
alttipi

H3N2 human influenza
tip A virus
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Antijenik drift:

Hemaglutinin geninde nokta mutasyonlarla olan
minor antijenik degisikliklerdir

Bir susa ait sinirh immunite geligir

Asi suslarinin her sene yenilenmesi gerekir

Antijenik “drift” mevsimsel epidemilere yol agar

Kanatlilarin susu insan susu
i ©
\ .
= 3
<
\\ (D]
SA-a2->3 '
SA-2->3 ;
SA- uZ >6 >
Q<>
1957- Asya gribi 1968-Hong Kong gribi
(H2N2) (H3N2)
1] 1]
\ \
P — Y P — YT REASSORTANTS
S—= H2 F=—J= H3 AVIAN / HUMAN
S S

’
) "
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RESEPTORE BAGLANMA

* insan (ve memeii) influenza viruslari a 2,6-
galaktoz baglar bulunan siyalik asit
reseptorlerine (NeuAca2,6Gal):

* Avian influenza viruslari a 2,3-galaktoz
baglari bulunan siyalik aS|t reseptorlerlne

1111111

(NeuAca2,3Gal):

(DOMUZLARDA HER
iKi TUR RESEPTOR)

AGIR HASTALIKLARA NEDEN OLAN
YENI SOLUNUM YOLU VIRUSLARI

« Kus influenza Viruslari
« SARS Koronavirus (SARS-CoV)
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KUS iINFLUENZA VIRUSLARININ
DOGADAKi DONGUSU
(=Y

fﬁj\

4
Yabani kuslar, /\
Su kuslar ™ e L.
I,/"{/ Kanatlilar /\
v Y («

— =5
ez =
Memeliler Su kuslari
(6zellikle
domuz)

INFLUENZA A : Zoonotik bulasma

e H7N7 ingiltere = 1996 1vaka 0 6liim

* H5N1 HongKong 1997 18 « 6 «
* HON2 GD Asya 1999 2 « .

* H5N1 HongKong 2003 2 “ 1«
* H7N7 Hollanda 2003 89 « 1«
* H7N2 USA 2003 1 “ 0o «
* H7N3 Kanada 2004 2 « 0o «
* H5N1 2003-2007 330 210 “

GlineyDoguAsya, OrtaDogu, Avrupa, BatiAfrika
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2009 Yihh Kus Gribi Vak’alan

* 2 Ocak 2009 Hindistan tavuk ciftlik H5N1
* 4 Ocak 2009 Bengaldes H5N1

* 7 Ocak 2009 Cin, Vietnam (107) H5N1

* 140cak 2009 Misir (52) H5N1

* 160cak 2009 Nepal (tav.¢.) H5N1

* 190cak 2009 Cin H5N1

« 270cak 2009 Cin H5N1

* 2Subat 2009 Cin (38vaka, 166liim) H5N1

- Kanath hayvandan insana bulagma
— infekte veya o6lii hayvanla temas
« Cevreden insana bulagsma

— infekte hayvanlarin salgilan (gézyasi,
burun ve bogaz akintilari, digki) ile temas

— infekte salgi ve digkilarla kontamine olmus
yuzey ve esyalarla temas

— infekte tozlarin inhalasyonu
* Insandan insana bulagma

— Supheli nadir olgular bildiriimekle birlikte
insan-insan bulasi kanitlanmig degil
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H5N1

* 1997 Hong Kong 18 kisi infekte oldu, 6 kisi oldu.

» Virus kaynagi infekte tavuklar kabul edildi, hepsi
imha edildi.

« Tum virus suslari kus orijinli bulundu.

» Suslar, tabii konaklari i¢in son derece virulan

* Gluney Dogu Asya, Ortadogu, Avrupa, Bati Afrika
2003-2007 yillan arasinda 330 uzerinde olgu, 210
oliim. infekte kiimes hayvanlari veya onlarin iiriinleri
ile direk veya indirek temas. Virusun cografik
yayilimi dogadaki infekte go¢gmen kuslar veya
onlarin urunleri .

| Documented Avian Influenza infections in humans

UsA

2002-2003 |

2 cases

© H5N1
© H7N2
© H7N3
© HTN7
© HIN2

Canada
| {(British
# Columbia)

2004

2 cases

Y

4 deaths

i 1 death

China Hong Kong
2005-2006 || 1997
Turkey 19 cases 18 cases
2006 12 deaths 6 deaths
12 cases B ¥ °| 2003
2 cases

Metherlands
2003

89 cases

1 death

Irag
2006
2 cases

Indonesia
2005-2006
50 cases

38 deaths

cambodia
2005-2006
6 cases

6 deaths

Duts 37 of! 16.06 7006

Viet Nam

2 deaths Thailand 2004-2005
4 2004-2005 il o3 cacac
22 cases || 42 deaths
14 deaths :
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Dunya salgin agisindan su an ne durumda?

« Pandemi (salgin) yeni bir virisun
ortaya ¢ikmasiyla baslayacak
siradan bir grip enfeksiyonu gibi
insanlar arasinda hizla

* Degisime ugrayan yeni virusle
bagisiklik sistemimiz daha 6nce
tanismadigi igin, hastalik siradan
grip enfeksiyonuna gore biraz
daha ciddi seyredecektir.

* Henuz insandan insana gegis s6z
konusu degildir.

TEDAVI

e Destek tedavisi

« Antiviral tedavi: Oseltamivir, Sialik
asit Unitelerini haraplayarak virusun
yayillmasini onler.

Standart dozdan daha yuksek doz ile
tedaviye baslanmasi onerilmektedir.
(75-150mg glinde iki kez, 7-10 gun)
Direncgli suglarda zanamivir tedavisi
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Mutations in Influenza A Virus (HSN1) and
Possible Limited Spread, Turkey, 2006

Ender Altiok,"t Fulya Taylan,” Osman $. Yenen I Gilsah Demirkeser,” Mirvet Bozaci
Derya Onel 1 Birsen Akcadag,§ A. Selma lyisan,§ Meral Ciblak,t Emel Bozkaya,t
Sirin Yuksel * and Selim Badurt

*Acibadem Genetic Diagnosis Center, Istanbul, Turkey; tBogazici University, Istanbul, Turkey; $istanbul University

School of Medicine, Istanbul, Turkey; and §Pendik Veterinary Control and Research Institute, Istanbul, Turkey

INFLUENZA A H1N1

11 11
SWINE FLUE
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INFLUENZA A H1N1

+ 21 Nisan 2009 CDC Haftalik raporunda iki olguda
yeni bir grip virusuna rastlandigi bildirilmig !!!

- ilk salginin Mart ayi iginde Meksika’da ii¢ yerde:
Mexico city, San Luis Potosi ve Mexicali’de ortaya
ctkmistir

« insanlarda tanimlanan bu virusun Kuzey Amerikada
domuzlarda infeksiyon olusturan influenza
virusunun iki gen bodlgesi ile Avrupa ve Asyada
domuzlarda infeksiyon olugturan influenza
virusunun bir gen ve de kus ile insanda grip
olusturan influenza virusunun bir gen bolgelerinin
ortak oldugu belirlenmistir. Dolayisi ile bu yeni
virus dort farkli genin birlesmesi ile olugmus yeni bir
virus olarak tanimlanmisgtir.

HIN1 GENES AND THEIR ORIGINS

North Human
| American /" PB1
avian  ~ 17.5%
PB2, PA 34.4%
17.5%  Eurasian
—— swine
30.6% NA, MP

Classical e
North American swine HA, NP, NS

Science 2009; 324: 700
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INFLUENZA A H1N1

Virusun yayilmasi devam ediyor

DSO pandemi alarm diizeyini 6’ya
cikarmistir

Daha once bu virus ile karsilagiimadigi
icin 2 doz asi yapilmasi gerekebilecek

Trivalan mevsimsel grip asisi ile yeni
monovalan H1N1 asisinin uretilmesi
glindemde

SARS -CoVv

2002 Kasim ayinda Cin Guangdong
eyaleti

“infeksiyoz atipik pnomoni”
Vancouverda British Colombia
Universitesinde genom sekanslanarak

onceden insanlarda bulunmayan yeni bir

CoV oldugu saptanmig
insanlarda antikor saptanmamis
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KORONAVIRUS

Transmembrane
glycoprotein E1

Lipid

bil
Peplomeric ayer

glycoprotein E2

Nucleoprotein N
RNA

SARS-CoV

“Horseshoe bat” yarasalari dogal rezervuar

“Misk kedileri” nin dogdal rezervuar kabul edilirse de aksi kanitlar da
var (Lai 2007)

insanlara bulasma ile ilgili iki gériis var

- a)infekte yarasalardan marketteki misk kedilerine, kediden insana
bulagsma

— b)Yarasadan direk insana bulasma(Li2005,Lau2005
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HENIPAVIRUS
Hendra ve Nipah

HENDRA ve NIPAH
viruslari

« Paramyxoviridae ailesi
Paramyxovirinae alt ailesi
Respirovirus (parainfluenza v.)
Rubulavirus (Kabakulak v.)
Morbilivirus ~ (Kizamik v.)
Avulavirus (Newcastle v.)
Henipavirus  (Hendra ve Nipah v.)
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PoRV MaV

u
PIV4a Sv5 SV41
hPIV2
Rubulavirus
Avulavirus
SalV
O oNiviEey ) Morbillivirus
Respirovirus e = B
Henipavirus TPMV
Copyright © 2006 Nature Publishing Group
a - = b
: Transcriptase complex :
: (Large polymerase protein) "
: [Nucleocapsid protein)
I ]
[ [Phosphoprotein) [
N . ——— F (fusion
) -y O protein)
Virion RNA — Tl K V00
Surface projections:
= Nucleocapsid; 18 nm = Outer: 15nm
<= |nner:8nm
(attachment c
protein) == f——————=t
M (matrix protein) Lipid bilayer N P M F G L

Copyright © 2006 Nature Publishing Group
Nature Reviews | Microbiolagy
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HENDRA VIRUS

Avustralya’da (Queensland ) Hendra boélgesi
1994 Eylil Harada atlar arasinda hastalik, atlar arasinda 6liim
Atlar ile ilgilenen iki kiside agir grip benzeri hastalik geligmis,
hastaneye yatirilmis, biri kaybedilmistir. Onceleri “at
morbilivirusu” denmigse de sonra “Hendra virus” olarak
adlandinimigtir.
1995 Ekim Avustralya’da at sahibinin ensefalit ataklari
sonucu 6lmesi ile retrospektif bir arastirma ile salgin
tanimlanmig
1996 Nisan Avustralya’da Pteropus cinsi yarasalarda
anti-Hendra antikorlari saptanmig
1996 Eyliil Pteropus poliocephalus tiirii yarasalardan, insan ve
atlardakine benzer Hendra virus izole edilmis
1999 Ocak Hendra virus infeksiyonu saptanan bir at fatal,
insan veya baska bir at a bulasma yok

NIPAH VIRUS

1998 Eylul Malezyada domuzlarda cok bulasici,
diisik mortalite gosteren bir solunum yolu
infeksiyonu

1999 ilk aylari insanlarda yuksek mortalite ile seyreden
atesli ensefalit tablosu olusturan bir salgin (infekte
olan kigiler: domuz ciftliklerinde ¢galigmakta olan veya
domuzlarla temasi olanlarda ) 265 kisi hastalanmig 105
kisi hayatini kaybetmistir.

1999 Mart Singapur’da domuz mezbahasinda galisan
22 kisi hastalanmis, bir kigi 6lmus. (Malezyadan gelen
ithal domuzlara bakim verenler oldugu anlasiimig)
2001, 2003, 2004 Bengaldes’te tekrarlayan Nipah
ensefaliti salginlari gorilmustir. 2004 salginindan
etkilenen bolgelerde Pteropus cinsi yarasalarda Nipah
virusu antikoru saptanmis
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INSANDA HASTALIK OLUSTURAN
KORONAVIRUSLAR

« 0C43
229E
SARS-CoV
NL63
HKU1

YENi BULUNAN
INSAN SOLUNUM VIRUSLARI

 insan Metapnémovirus (hMPV)

« insan Koronaviruslari:
HCoV-NL (Hollanda)
HCoV-HKU1 (Hong Kong)
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Attachment

.. Lipid
Membrane

Paramyxoviridae

Paramyxovirinae

Pneumovirinae

PIV-1 PIV-2 Kizamik virusu
PIV-3 PIV-4A
PIV-4B
Kabakulak
virusu

Respirovirus Rubulavirus ~ Morbillivirus Pneumovirus

RSV

MPV

Metapneumovirus
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METAPNOMOVIRUS

« 2001 yilinda tanimlanmigtir.
» Solunum yolu patojeni

* Maymun bobrek hucrelerinde Uretilmistir
 Sitopatik etkisi RSV’ye benzer

* 1958 yilinda Hollanda'da 8-99 yas arasi
insanlardan alinan serum orneklerinden
%100 var oldugu saptanmis

» Paramyxoviridae ailesi
* Pneumovirinae alt ailesi'nde yer alir
» Morfolojik 6zellikleri paramyxoviruslar gibi

» Paramyxoviruslardan farkh olarak
hemaglutinin, néramindaz igermez.

« Tavuk ve hindilerde infeksiyon olusturmaz
(human metapneumovirus)

* RSV ile benzer CPE olusturur

114



Metapndémovirus izolasyon

» Nazofaringeal aspirasyon sivisi

» Endotrakeal aspirasyon sivisi

» Bronkoalveolar lavaj sivisi

Maymun bdbrek hucre kultirlerinde
uretilir.

» Yavas urer

» Fokal, granuler hicreler seklinde
CPE olusturdugu bildiriimektedir.

Metapndmovirus

//,5’[31!‘“

Membrane|

Dunyada yaygin

2 yas alti gocuklarda 6zellikle bir yasin altindakilerde sik;
yaslilarda soguk alginliginin major etkeni

Reinfeksiyon sik gorulmekte

Beyaz irk digerine oranla daha fazla etkilenmekte (%65 -
%35)

Kuzey yarimkurede kis - bahar aylarinda
immun kompromize hastalarda agir/élimcdl
Influenza ve RSV ile birlikte dolanimda
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= ABD’de 5 yasin altinda akut solunum
hastaligi ile yatirilan hastalarin
%4’unde

= Tennessee'de 25 yil boyunca etkeni
belirlenmemis solunum yolu
infeksiyonuna ait nazal surunti
orneklerinin %20’sinde hMPV
saptanmis

= TUm galisanlarin ortak sonucu virus
saptanmayan ¢ocukluk ¢agi alt
solunum yolu infeksiyonlarinin
%10’undan hMPV sorumlu

KORONAVIRUS’LAR

« Coronoviridae ailesinden

* Tek zincirli RNA viruslari

« Solunum sistemi ve gastrointestinal sistem
patojeni

* Cocuklarda uist solunum yolu
infeksiyonlarinda %5-15 etken
Genomik RNA poliadenilatl
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INSANDA HASTALIK OLUSTURAN
KORONAVIRUSLAR

« 0C43

« 229E

«  SARS-CoV
 NL63

«  HKU1

Genotipik ve Serolojik
Ozelliklerine Gore:

« 1. grup: 229E , NLG63

« 2.grup: 0OC43, SARS CoV, HKU1

* 3. grup: Avian infeksiyoz bronsit virusu
(Insana patojen virus yok)
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KORONAVIRUS ..

Kultirde Uretilmeleri zordur. (insan trakea
kalthrleri duyarl)

Immunfloresan teknigi kullaniimakta
ELISA yaygin degil
Molekuler yontemler:

RNA-RNA hibridizasyon
RV transkriptaz (cov-0c43, cov-229E)

Koronaviruslar fare, sigan, tavsan, tavuk, hindi, yarasa,
kedi, kdpek, domuz, sigir, at gibi birgcok konaktan izole
edilmistir.

Gastrointestinal sistem ve solunum yollarinda hastalik
yaparlar.

Rekombinasyon oranlari transkripsiyon ve polimeraz
atlamalarina bagli olarak ¢ok yuksek.

Grup 2 koronaviruslar hemaglutinin esteraz (HE)

geni tasirlar.

Mutasyon orani yuksek
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DIGER YENi IDANTIFIYE EDILEN
INSAN SOLUNUM VIRUSLARI

Yeni Parvoviruslar: Human Bocavirus
Polyomavirus: Kl ve WU polyomavirus

YENi BULUNAN SOLUNUM ViRUSLARI

« insanlarin solunum yolu érneklerinde yeni viruslarin
arastiriilmasi biiyiik 6lgiide yeni gelistiriimekte olan
molekiiler virus aragtirmalari ile olmaktadir.

* Bu caligmalar ile yeni bir parvovirus : human
Bocavirus, polyomavirus Kl, WU bulunmustur.
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BOCAVIRUS

* Genetik olarak “bovine parvovirus” ve
“canine minute virus” ile yakindir.

« Oncelikle solunum yolu érneklerinden izole
edilmisse de virus digki ve serumda da
gosterilmigtir.

« Ust solunum yolu ve alt solunum yolu
infeksiyonlarindan izole edilmistir.

« Oksiiriik, nezle, hiriltili solunum, ates sik
gorulen belirtileridir.

+ Siklikla gocuklarda gorulur.

POLYOMAVIRUS

* Solunum yollarindan alinan muayene
maddelerinde bulunmustur.

* Yeni bulunan bu viruslarin
infeksiyonlar ile iligkileri hakkinda
daha ¢ok arastirmaya ihtiyag¢ vardir,
bugunku bilgilerimiz yetersizdir.
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SONUGC

» Gegctigimiz son on yilda insanlarda ciddi
hastaliklara neden olan viruslar; gdogmen
kuslar, karnivorlar ve yarasalar gibi hayvan
rezervuarlardan yayimigtir.

* Bunlarin gogunda HPAI H5N1 virusu veya
Nipah infeksiyonlarinda goruldugu gibi virus
insandan insana bulagma gostermemistir.
Halbuki SARS’ta insandan insana bulagsma ¢ok
etkili olup, pandemi olugturma olasiligi
yuksektir.  HPAI H5N1 influenza veya Nipah
virusu infeksiyonlari ancak insandan-insana
kolay bulasma 6zelligi kazanirlarsa pandemik
potansiyel kazanmis olacaklardir.

SONUGC

» Etkeni arastirmada kullanilan klasik ve
molekuller yontemler son on yilda
yeni bulunmus ve bulunmakta olan
solunum yolu viruslarinin
identifikasyonunda onemli rol oynamigtir.

« Bu viruslarin: global prevalansi,
degiskenligi, hastaligin cikisi ile iligkisi,
surveyans aktiviteleri, agi stratejileri ve
tedavi olasiliklari gibi pek ¢ok
ozelliklerinin arastiriimaya intiyaci vardir.
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