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Enfeksiyon Hastaliklarinda Mortalite
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20./21. Yiizyilda Pandemiler

1918 1957 1968 2009
“Spanish Flu” “Asian Flu Hong Kong Flu »Mexican Flu”
>40 milyon olum 1-4 milyon olum 1-4milyon olum 277

A(HIN1) A(H2N2) A(H3N2) A(HIN1)



Bu insanlar neden oldi?

- Sorumlu: Pandemi etkeni

- Virilans: yiiksek

- Viral pnémoni

- Etkenin yol a¢tigi dogal enfeksiyon

- Ancak bazi gozlemler:

- Grip insidansi artarken, invaziv pnomokok ve
meningokok enfeksiyonlar: da artiyor

- Grip = septisemi ve meninjit igin kofaktor

- Influenza virislerinin fizyopatolojik etkileri,
koenfeksiyon etkenlerinin davranis/arini degisime
ugratiyor



Influenza Virisleri Bakterilerin
Islerini Kolaylastiriyor

Mechanism Responsible for
Polymicrobial Synergy

« Hypothesis: Influenza infection causes
pulmonary injury by inducing necrosis of the
lung epithelium and this tissue injury then
allows bacterial pathogens to gain direct
access to the lung via the bronchial tree
(MacCallum, 1919; Opie, 1921).
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INFLUENZA VIRUSLERINDE
PATOGENEZ

1- Bakterilerin igini nasil kolaylastirirlar?

2- Kendileri nasil bu denli patojen olabiliyorlar?




1. Ornek: Cingilia modelinde deneysel OM

Influenza A virus 10° cfu Straptococcus 10° cfu SYreptoooows
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Otoscopy

Culturs agr lavage for Streptococcus preumania2 and influenza A virus
Blood culture for Strepfococcus pneumaoniae

Gingilialarin IN enfeksiyonu:

-Inf A ile inokile edilenlerin 7% 4'i
-S.pneumoniae ile inokiile edilenlerin % 21'i
-Koinfekte edilenlerin 7% 67'si OM gelistiriyor.

Nat Rev Microbiol 2004; 2: 552




2. Ornek: Gelincik modelinde deneysel OM

- S. pneumoniae,
N.meningitidis’ e
direngli deney
hayvanlari,

sub-letal Inf.A
inokulasyonunun 7.
glind, bakterilere
duyarli hale gegiyor

- Gribin neden oldugu

inflamasyon siirecinde P
siiperenfeksiyona
duyarlilik s6z konusu...

- IFN-y ve IL-1 artisi

24 hours 48 hours 72 hours 96 hours

Infect Immunity 2006; 74:2562



& Influenza enfeksiyonunu takiben
) menoid Solunum yollarinda farklilagsma:
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Trachea
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3- Reseptor ekspresyonunda artis
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http://www.influenzareport.com/ir/pathogen.htm



INFLUENZA VIRUSLERINDE
PATOGENEZ

1- Bakterilerin igini nasil kolaylastirirlar?

2- Kendileri nasil bu denli patojen olabiliyorlar?




1951 de lowa Univ."den JOHAN HULTIN: Alaska’ya “1918 susunu” aramaya gider
*Yasamini yitirenler “permafrost tabakasinda”
Sonug¢ : BASARISIZ

*1995’de Washington Univ., 1918’den kalan doku érnekleri incelenir

*1996’da pandemide olen bir askerin akciger dokusundan etkenin 5 genine ait
nukleotid sekanslari elde edilir ; ancak virisun tum genom sekansinin eldesi
mumkun olmaz.



*Artik 73 yasinda olan J HULTIN yeniden
Alaska’ya gider

-ilk aragstirmasindan tam 46 yil sonra
yasamini yitirmis 4 kisinin donmus
akcigerlerinden aldigi biyopsilerde
1918 susunun tum genomunu sekanslar

Bu sus neden bu kadar PATOJEN?
Once farkl “patojenligi arttirici”
mutasyonlar aranmis...

Sonra her farkli gen bolgesi, bagka
viruslere integre edilip, bu virusteki
degisim incelenmis

*Sonucgta 1918/HA geninin yogun
inflamatuar yanita neden oldugu
gosterilmis.
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Abartili Immiin Yanitin Sonuglar

- Hipersitokinemi * Yogun lokosit infiltrasyonu
- Hemofagositik sendrom * Bobrek yetmezligi
« ARDS/MOSF « Kardiak disfonksiyon

* Yaygin pulmoner odem
* Alveoler hemoraji



Patojenin Yikimi vs Immiinopatoloji:

Yetersiz immun yanit
Hasar YOK

Abartili immun yanit

Hassas Denge

Agir immunopatoloji
Viral hasarda azalma

Viral yuk artigi




Influenza A Virlisi
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Solunum Yollari ve Immiin donanim

Lung airways
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@ Virus-specific B cell

Annu Rev Immunol 2009:27: 61
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Influenza Enfeksiyonlarinda Immiin Yanit
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e TH2 yaniti

o inflamasyon

* Doku hasan

® Allerjik reaksiyon

* TH1 yaniti
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Influenza Virislerine Karsi Olusan
Yanitin Asamalari

1- Dogal direng hiicrelerinin Virdsleri
tanimasi
- dsRNA -TLR3
- SSRNA - RIG-1 ve TLR7

2- Dogal direng mekanizmasinin
aktivasyonu

- NK'lar
- Notrofiller
- Makrofajlar

- Kollektinler, defensinler

3- Ozgiil yanitin (Edinsel bagisiklik)
devreye girmesi
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Signalling pathways triggered
NF-kB, AP-

IRF-3, NF-kB

IRF-7

IRF-7

RF-3, IRF-7

IRF-3, IRF-7

Paediatr Resp Rev 2008;9: 243



Influenza A (H3N2)
(IN inokulasyon)

TLR3'iin Influenza enfeksiyonu
siirecindeki onemi
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Viral Nikleik Asidi taniyan tek Reseptor TLR
degil...

Virus
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a West Nile virus

Wild-type cells

RIG-I-deficient cells

b Influenza virus

Wild-type cells RIG-I-deficient cells

32h 20h

Yiral PAMPs:

nucleic acid and protein

AN
/Mm\

\

Antiviral response

/

26h &h

Viral PAMPs:
nucleic acid and protein

SRR O
/AN ANT NN

l
1

Antiviral response
NatorelRev Immunol 2008:8: 644




Reseptorlerin ligandlari ile birlesmesi sonucu...
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Acute Respiratory Distress Syndrome Induced by Avian
Influenza A (H5N1) Virus in Mice

Tong Xu, Jlan Qlao, Lihong Zhao, Guirong Wang, Guimel He, Kal LI, Yong Tilan, Mingyu Gao, Jlanlin Wang,
Hulyu Wang, and Changgul Dong

Figure 1. Gross pathology of HSN1 virus—infected lung. (A) H5N 1 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



Sitokin bombardimani- |

* Virusun neden olacagi patolojilerden daha
agir hasari pulmoner filtratlarda saptanan
Inflamatuar sitokinler gerceklestiriyor.

« Asiri inflamatuar anti-viral aktivite
yarardan cok zarara yol acar!.

« Hayvan modellerinde 1918 Influenza A/
HS5N1 suslarinin yuksek titrede sitokin /
kemokin salimina neden oldugu

gosterilmis (FN-y, TNF-a, IL-1, IL-6, IL-12, IL-18,
GCSF,MIP-2, MIP-1a/B, MCP-1)



. Epitel hi.icreler
‘?WS:-‘ % o | -
/@ Monosit / makrofaj

T hucreleri .

s

.2
O.
2 @
’OO'Q. P - * .2
L are e T a
e o ®"a o - &8
@ e ®  ee ;_‘aq.ﬁ-o
@ @ -
- 1P10 - IFN-y - RANTES - 1P10 - IL-6
- MIG - MIP-18 - TNF-a - MIG - TNF-a
- IL-6 - MIP-1B

CXCR3/CD11b* hiicreler

) yikim




Sitokin bombardimani- Il

« 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.



Fatal outcome of human influenza A (H5N1) 1is
associated with high viral load and hypercytokinemia

Menno D de lung], 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 Uungf', 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] P H3/M1 (n = 6) pe Controls {n = 15) Fatal (n — 11) Not fatal (n — 5) P
IP-10 5.1 (3.5-6.3) 0.005 3.8 (3.4-4.6) 0.001 2.7 (2.4-3.8) 5.4 (3.5-6.3) 4.2 (4.0-5.0) 0.031
MCP-1 2.4 (1.5-4.0) 0.083 1.9 (und.~2.4) 0.045 1.4 (und.-2.0) 2.8(2.0-4.0) 1.8(1.5-2.3) 0.015
MIG 4.3(3.1-5.2) 0.013 3.2(2.9-3.9) 0.002 2.6(2.2-3.3) 4.6 (3.3-5.2) 3.3(3.1-4.2) 0.011
IL8 2.01(0.7-3.2) 0.001 0.8 (0.4-1.5) 0.34 0.7 (und.~1.0) 2.4(1.1-3.2) 1.7 (0.7-1.9) 0.020
IL-10 1.5 {und.-2 8) 0.002 ~1.0 (und.-0.4) 0.85 ~1.0 (und.-1.0) 1.6 {und -2 8} 0.8 {und.-2.2) 06
IL6 2.1 (und-3.7) 0.001 ~0.2 (und.~0.7) 0.30 ~1.0 (und.~1.0) 2.2(1.5-3.7) 1.0 {und.-2.4) 0.054
IFN-y 2.0 (und.-4.2) 0.029 0.1 (und.~2.4) 0.42 ~1.0 (und.~1.4) 2.3(1.0-4.2) 2.0 {und.~2.6) 0.2

Lewvels of chemokines and cylokines in the peripheral blood of patients wath influenza HEM1 and HANZ2 or HIM 1. Levels ane given as median logys p2 per ml (range).
Plaama kvels of chemokings and cytokines in HEML patients weare all higher than in healthy contrals at <0001 significance levels. *Comparison betwean HENL and H3'HL patients. “Comparisan
batwaan H3MHL patients and healthy controls. und., undetactable.

Nature Med 2006:;12: 1203



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
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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
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Farede Anti-TNF uygulamasi kilo kaybini engelliyor

% Original Weight

Cumulative iliness
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J Immunol 2001; 31: 2566



INFLUENZA enfeksiyonlarinda
INTERFERON'larin ayri bir énemi var...
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Severe seasonal influenza in ferrets correlates with reduced interferon
and increased IL-6 induction

Aichi/68

body temperature “C 1
% body weight change

clinical score
log, TCID,,

days after infection

Virology 2008;376: 53




Tip I IFN’larin uyarisi sonucu olusan proteinlere bir ornek: Mx

- ’ ' Nucleus

Lésin zipper Cytoplasm
domen

Central interacting domen

GTAaz domeni

Trapped viral
components

Mx’ler: - viral PB2 polimerazin transkripsiyonunu inhibe ederler
- viral nukleokapside baglanip, parcalarlar

Nat Rev Immunol 2008:8: 559



- Mx (-) fareler Influenza’ya daha duyarhidirlar

- Letal hastalik olusturmak icin Mx (+) farelere 100-1000 kez
daha fazla virus gerekli

1918 ‘Spanish flu’ Asian H5N1
100

Survival (%)

T I I T T I

0 2 4 6 8 10 12 14 16 18 0 2 4 6 8 10 12 14 16 18

Days p.i. Days p.i.
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Influenza A enfeksiyonu, akciger epitel
hiicrelerinde SOCS1 ve SOCS3 sentezini arttiriyor
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Influenza Enfeksiyonlarinda Immiin Yanit

ADAPTIVE IMMUNITY

INNATE IMMUNITY

influenza A virus

defensins
collectins \

CD8* T cell X

macrophage
or dendritic cell

perforinigranz yme

i
i
i
i
i
|
i
!
i
i
i
i



NK’larin iglevleri

1- Sitokin uretimi
2- Hedef hucre yikimi

* graniil ekzositozu ile (granzim A, B)

* olum reseptorlerini (FasL, TRAIL) devreye sokarak
* antikora bagimli hucresel sitotoksisite (FcyRlIl ile)

3- DC'ler ile etkilesim

Immunoregulatory NK Cell Cytotoxic NK Cell
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Influenza Virus Directly Infects Human Natural Killer Cells and
Induces Cell Apoptosis’

A NK-Mock NK-H1N1
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J Virol 2009:83: 9215



Influenza Virus Infection Augments NK Cell Inhibition through
Reorganization of Major Histocompatibility Complex
Class I Proteins

v
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J Virol 2008;82: 8030



Influenza Enfeksiyonlarinda Immiin Yanit

INNATE IMMUNITY
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Killing of
infected cell

« CD4* T hucreleri:
-Sitokin uretimi
(IL-2, TNF, IL-10, IFN-y)
-CD8* ve B hucre
yanitinin
guclendirilmesi
« CD8* T hucreleri:
-Enf hicrelerin lizisi
-Anti-viral sitokin
uretimi (TNF, IEN-y)
B hucreleri:
-Antikor uretimi
-Antijen sunumu



Viriilans ve Patogenezde rol oynayan viral proteinler

Hemaglutinin (HA)

Reseptor spesifisitesini belirler
e M, Ion channel

1- Konak ozgullugunu belirler
(a2,3- vs a2,6-bagh sialik asid)

I AVAWAWAWAWAWAWAVANE J: F AR
PR TAVAWAWVAWAWAWAW AR 3

SINANAAAN B ik 2- Hiicresel tropizmi belirler

A4 WN\SNIININS HA

SANACE R | | ' (kirilma baolgesinin milti-bazik 6zelligine bagl

6 NSNS NA S e o
TONANNAN NN, [/ olarak, akciger digi yayilimin varhgr)

8@/ AN NS 4+ NS, /S

3- Replikasyon bolgesini belirler
(Ust/alt sol yol'da reseptor ekspresyonu)

4- inflamatuar yaniti uyarir



Influenza A H5N1 viridsi: HA - Respt. spesifisitesi
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Nature 2006, Science 2006, Am J Pathol 2007, Am J Pathol 2009



Viriilans ve Patogenezde rol oynayan viral proteinler

HA (Hemagglutinin)

Noraminidaz (NA)

Yeni viral partikullerin hlcreden
@\, 1on channel saliniminda rol oynar

A _1- Viral yayilim etkiler

RAGSE s A = _ " (NA-HA orani yeni partikiillerin sialik
ARG N aside baglanmalarina etkilidir)
X JAVAVAV AW G ‘ L]
AN | | /-~
oA s ats, /) 2- Viriislerin hiicrelere girisini
g s etkiler
- (HA kirilmasi icin gerekli proteazlarin

yigimini saglar)
3- Apoptozu arttirir
4- Bakteri enfeksiyonlarini

kolaylastirir, reseptorlerini
aciga cikarir



Role of Neuraminidase in Lethal Synergism
between Influenza Virus and Streptococcus
preumoniae

Jonathan A. McCullers and Kimberly C. Bartmess

01 2 3 4567 8 910

Bacterial titers, log, cfu/mL

Relative light units, log RLU

N0 2003:187 (15 March)




Farkli NA aktivitesine sahip suslarin etki farki-I|

=

Sing57 NA

Syd97 NA

1 2 3 = 5 6 f 8
Days after bacterial challenge

Sing57 : Yuksek NA aktivitesine sahip sus
Syd97 : Dusuk NA aktivitesine sahip sus

J Infec Dis 2005; 192: 249



Tahle 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 Singb7 100 66,000 39 [34]
1962-1963 Eng62 24 46,000 25 [34]
1968-1969 HKGE 12 28,100 14 [34]
1972-1973 Mem72 37 20,700 10 [35]
1987-1988 Len&6 41 30,800 13 [2]
1997-1998 Syd97 71 72,400 27 [2]

* MA activity was measured in recombinant influenza viruses with a common background of hemagglutinin and
internal genes.

P Excess deaths by all causes in the United States above the seasonal 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



Influenza Virdslerinin onemli ik

Viridlans Faktord

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, Julle Plowden, Takashi Fujita, Jacqueline M. Katz,

Ruben ©O. Donis, 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 Martinez—S’Dhrjdo.l Yueh-Ming Loo,” Washington B. Cérdenas,’
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



Virdlans ve Patogenezde rol oynayan viral proteinler

.’\" e Ha& (HemagglutininYaplsaI olmayan protein 1
| | (NS1)

Konagin anti-viral yanitini etkiler
1, Ton chagnel
1- Viral RNA iiretimini etkiler
5 \ | 2- PI3 kinaza etki ederek virusiin
f-'? PIVIVOUVONSIR L\ L & | uyardigl apoptozu geciktirir
ges TR = % 3-RNazL’nin OAS aktivasyonunu
Siannnanw | | ANE bloke eder
e e S ¥ 4- Tip | IFN yanitini baskilar ve
Soal | TNF/IFN a duyarhgi azaltir
./ #%,  5-RIG-1 aktivasyonunu baskilar
' 6- Asiri sitokin uretimini kamgilar
7- PKR uzerinden gerceklesen
protein sentezi inhibisyonunu
bloke eder
8-Konak mRNA
poliadenilasyonunu bloke eder
9- DH olgunlagmasini baskilayarak
T hucre aktivasyonuna engel olur

R L) DALY ! /
b NS NS, |/



NS1 Protein of Influenza A Virus Inhibits the Function
of Intracytoplasmic Pathogen Sensor, RIG-I
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Am J Respir Cell Mol Biol 2007;36: 263



Immiinosiipresyona ORNEK:

Viral patogenezde IFN antagonisti olan NS1 proteininin rolii

Virus

IFN TNF

v * X
***{2* X

NS1 (strong)
HOST WINS VIRUS WINS

-NS1 kodlama 6zelligi zayif olan tipler konagin savunma
mekanizmalarina karsi koyamazlar; bu durum viral replikasyonun
azalmasiyla sonuglanir (solda).

- Buna karsin IFN antagonisti olan NS1'i yiiksek diizeyde kodlama
ozelligi olan tipler konak savunmasini etkisiz hale getirir ve viral
replikasyon hizla devam eder (sagda). Nature Med 2002: 8: 927
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(<)

MAP kinase
pathway

- NS1 kodlama ozelligi zayif olan tipler konagin savunma mekanizmalarina
kargi koyamazlar
- NS71’i yuksek duzeyde kodlama ozelligi olan tipler konak savunmasini etkisiz
hale getirir ve viral replikasyon surer.
Curr Opinion Microbiol 2002; 5: 414



NS1'in INTERFERON
Sentezine etkisi ‘CAIR[; RIG.]

Helicase
PPPJ\/\ :M
5°PPP-RNA dsRNA
\4

(1
an
IPS-1, MAVS, VISA, CARDIF

: IRF-3 (inactive)
- dp

IRF-3 (active)
—

P

Nature 2007; 446: 916



CARD

= RIG-I

Helicase
PPPJ\/\ M
5’PPP-RNA dsRNA

Ub )
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Ub v

IPS-1, MAVS, VISA, CARDIF

: IRF-3 (inactive)
ek — P

——— IRF-3 (active)
E——

P




NSl.i TRIM25 CARD RIG.
ile etkilesir .

Helicase
PPPJ\/\ M
5’PPP-RNA dsRNA

\4

..*

IPS-1, MAVS, VISA, CARDIF

: IRF-3 (inactive)
ek — P

——— IRF-3 (active)
E——

P




CARD

= RIG-I

Helicase
PPPJ\/\ M
5’PPP-RNA dsRNA

L

IPS-1, MAVS, VISA, CARDIF

: IRF-3 (inactive)




Influenza A virus

o Drectly
Limits limits
induction antiviral
of IFN state

E Enhancement
of viral mRNA

translation

Post-transcriptional

block to cellular
MRNA maturation @
i.e. IFN & ISGs efc...)

—F Activation of PISK
1
I 1

Interactions with “ ‘ '
unknown function(s)
Nucleolin .
J Gen Virol 2008;89: 2359




Viriilans ve Patogenezde rol oynayan viral proteinler

HA (Hemagglutinin)

Viral Polimerazlar
(PA, PB1, PB2)

M, Ion channel

’ . P / l ; ..‘- R? PA . . ‘ I W - o o -
QQ Ry /T ™AL 1- Replikasyon yogunlugunu belirler
v 1 ‘- r\'d;\ “‘ - - " " . L)
a 1 WA/ PB2 N\ \ A _"t\‘. (rep“kasyon arttlkca V.IrUIanS artar)
‘tli‘ ¥ g TR a 2- Is|ya"duy.arllg|.bellrller o
m Y 1 AL | : (PB2 bolgesindeki tek bir aa degisimi
5 AN | L4 . N C
Loid biver” (L s | /-~ disuk 1sida Uremeyi saglar)

8 /NN NS, + NS, [/

i ";f' 9 PBl-FZ
- - L—Pcrrmal genindeki ORF a etki

2- Apoptozu etkiler

(C-terminal u¢ mitokondriyi hedef
alan bolge icgerir)

3- Viral polimerazi etkiler

4- Anti-viral immuniteyi etkiler
(PB1-F2, inflamatuar hiucre akimini
arttirir, immunopatolojide etkilidir)

\ . —
'3

i /

-

M, matrix protein ¢
,

-
|
¢




Influenza A Virus PB1-F2 Protein Contributes to Viral Pathogenesis in Mice
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Increased secondary Increased macrophage and neutrophil lung
bacterial pneumonia infiltration during infection with a virus
containing the 1918 pandemic virus PB1-F2

/ N\

Induces apoptosis

via mitochondrial
pathway

Increased pathogenesis

and cytokine

dysregulation in mice

Cell Host Microbe 2007:;2: 207



PB1-F2 Proteini

50 60 70 80 90
A/Brevig Mission/1/1918 (H1N1) VMPKQIVYWKQWLSLRSPTPVSLKTRVLKRWRLFSKHEWTS
A/Puerto Rico/8/1834  (H1N1) VMPKQIVYWKQWLSLRNPILVFLKTRVLKRWRLFSKHE*
A/Beijing/11/1956 (H1N1) vMPKQIVY*
A/Singapore/1/1957 (H2N2) DMHKQTASWKQWLSLKNPTRESLKTRVLKRWKLFNKQEWTN
A/Hong Kong/1/1968  (H3N2) DMHKQTVSWKQWLSLKNPTQGSLKTRVLKRWKLFNKQGWTD
A/Wuhan/359/19€5 (H3N2) DMHKQTVSWRPWPSLKNPTQGS LRTHVLKQWKSFNKQGWTN
AlVietnam/1203/2004 (HSN1) GTHKQIVYWKQWLSLKNPTQGSLKTRVLKRWKLFNKQEWIN

* 87-90 ad’lik, C-terminal ucunda helikal domen
tasiyan mitokondrial bir peptid
* Fare KC mitokondrileri + PB1- F2=

- Sitokrom C’nin agiga ¢ikisgl

- Mitokondri membraninda zedelenme APOPTOZ

- tBid’in tetikledigi permeabilite artisi



M w® TR I® K®? K ol

PR8 -

M’ w' TP K® K2 oyl d

30 33 40 | B0 66 6869 71

1918

Eliminated start, added stop after 11 a.a., N40
APB1-F2 initiation site unchanged, PB1 sequence unchanged

. M"l wﬂ T'ﬂ |15 Kﬂﬂ' K53
Beijing 6 2126 MM W 42 57

(H1N1)

ISLEVI NEDIR?

1- Viral replikasyonu degistirir : HAYIR
2- Hucre olumune neden olur : KISMEN
3- Immiinopatogeniteyi arttirir : EVET



Viral Protein:

Mitokondri ic membr. ADENIN NUKI:EOTiD TRANSLOKATOR 3 ( ANT3) ve
Mitokondri digs membr. VOLTAJ BAGIMLI ANYON KANAL1 (VDAC1) ile ...

1Bid (and other BH3-only proteins)

)
l

Her 2 mol. apoptozise goturen surecte mitokondri permeabilitesine etkililer
cyclophilin D

ADP

Early

Late

PLoS Pathogens 2005;1:e4



INFLUENZA ENFEKSIYONLARINDA
Dogal Bagisiklik ve Edinsel yanitta etkili Genler
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Influenza Europaea,

gder

-

srantheitd - Epidemie

- st ot
bet neuetn Jett. What is influenza?

Gin BVerfud Where does influenza come from?

jure

Questions posed in 1820:

BVeantworiung der Fragen: How did influenza behave in the past?

Was iff vie Snflueny? — MWie war jie frlber befdaf:
fen? — Woher entftand diefeldet — Aus welden

' A iv hr Nioboreridheinuta im Naky -
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% . Durd welde occurrences...and how will future
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Mittel Cann man ibr Grengen feben? — m*s bem?
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