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»HIV'in morfolojik ve genomik yapisi
» Yasam siklusu ve replikasyon

» Patofizyoloji ve patogenez

» HIV enfeksiyonunun dogal seyri

> Klinik evreler
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HIV'in morfolojik yapis:
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HIV Genomu

HIV'in Genomik Organizasyonu
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XK HIV'in gen ve proteinleri
Gen ______ |Powein___________JFonksyon

gag (kor) p55 gag proteinleri prekiirsoéri
p24 kapsit proteini
pl7 matriks proteini: p15,p9,p7
pol (polimeraz) p66 revers transkriptaz
p51 RT
p31 endoniikleaz
p15 proteaz (PR)
pll integraz
env (zarf) Gp160 env glikoproteini prekiirsori
6p120 dis glikoprotein
gp41 transmembran glikoprotein
vif P23 viral enfektivite faktori
vpx* p25 viriyon proteini, enfektivite ile ilgkili
vpr p15 viriyon proteini, replikasyona yardimci
tat pl4 vajor viral fransaktivator
rev p19 viral RNA'larin nukleustan exportu
vpu** plé viris salinimini etkiler
nef p27 Negatif etkili
*sadece HIV-2'de var Vif: konak hiicre faktorlerinin inhibitor etkilerine (APOBEC)

**sadece HIV-1'de var kars: koyar



HIV grup ve alt tipleri
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HIV'in replikasyon dongdsi (1)

Conformational Insertion of fusion
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CD4 change CD4 gp4i gp41
binding ingp120 bind membrane into cell membrane
CCR-5 penetration

& CXCR4

_ gp41
gpi20
CD4
[ Chemokine : »
receptor
ot | [ i o i) [[[ooss” 11T msssssssssssson -
. : bbb |
CYTOPLASM CD4 mOlekUhJ,' Entry of the virus core
5 .. g ith th int
v' T-lenfosit alt kiimeleri e e

v' Monosit/makrofajlar
v' Dendritik hiicrelerin
ylzeyinde




X

HIV ve Hicre Reseptorleri

« HIV izolatlar: fiizyon testlerinde

kullandiklar: kemokin reseptérlerine gore #HN ,QHN
siniflandirilirlar: CXCRWlCM CCR5“‘"| -
iy
« CXCR4 reseptorlerini kullanan: f 4t
T-hiicre serisi (TCL) tropik, - OD4"cel RANTES| CD4' cell | ocRs
X4 viruslar sinsisyum olustururak g . 5
sitfopatik etki gosterirler . = .g &
replikasyonlari hizli ve yiiksektir % %"
(D4
« CCRb reseptorlerini kullanan: ﬁ § B
Makrofaj (M) tropik, J n
i insi MV o™ CxcRs

R5 viruslar, sinsisyum ohgj;_‘rurqular,
replikasyonlari yavas ve dusuktur

T-tropic HIV isolate M-tropic HIV isolate

« Hem TCL hem de M tropik R5/X4
suslarda mevcuttur



Timothy Brown- kesin tedavi olan ilk ve tek hasta

The NEW ENGLAND JOURNAL of MEDICINE

BRIEF REPORT

Long-Term Control of HIV by CCRS Delta32/
Delta32 Stem-Cell Transplantation

Gero Hitter, M.D., Daniel Nowak, M.D., Maximilian Mossner, B.S.,
Susanne Ganepola, M.D., Arne Mifig, M.D., Kristina Allers, Ph.D.,
Thomas Schneider, M.D., Ph.D., Jorg Hofmann, Ph.D., Claudia Kiicherer, M.D.,
Olga Blau, M.D., Igor W. Blau, M.D., Wolf K. Hofmann, M.D.,
and Eckhard Thiel, M.D.

SUMMARY

Infection with the human immunodeficiency virus type 1 (HIV-1) requires the pres-
ence of a CD4 receptor and a chemokine receptor, principally chemokine receptor 5
(CCR5). Homozygosity for a 32-bp deletion in the CCR5 allele provides resistance
against HIV-1 acquisition. We transplanted stem cells from a donor who was ho-
mozygous for CCRS delta32 in a patient with acute myeloid leukemia and HIV-1
infection. The patient remained without viral rebound 20 months after transplanta-
tion and discontinuation of antiretroviral therapy. This outcome demonstrates the
critical role CCRS plays in maintaining HIV-1 infection.

Patient
No More

Timothy Brown—a.k.a.
“the Berlin Patient"—
is the Man Who
Once Had HIV.



HIV'in replikasyon dongdusi (2)

New HIV

Virion binding to CD4 Fusion of HIV membrane virion
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entry of viral genome
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Virus-Konak Dinamikleri

* Giinde yaklasik 10 milyar viryon uretilir
« Her infekte hicre 10 yeni hicreyi infekte etmeye

yeterli virus uretir

 Plazmada HIV viryon ortalama émri ~6 saat

« HIV ile enfekte olmus CD4 lenfosit ortalama omri ~
1.6 gin




XK HIV enfeksiyonunun temel hedefi;
CD4+ T hiicreleri

« T hiicresi alt kiimesi
ylzeylerinde bulunan CD4
molekili ile taninirlar

« Bu molekiil HIV i¢in birincil
hiicresel reseptor gorevini

yapar

« Yardimci T hiicrelerinin
niceliksel ve niteliksel
eksikligine bagl ortaya ¢ikan
ilerleyici bagisiklik
yetmezligi

Helper T-Cell
(CD4)




CD4+ T lenfositlerin sayica azalmalari ve bagisik
islevlerini kaybetmesi..

« HIV tarafindan dogrudan
enfekte edilmesi ve
harabiyete ugratilimasi

« Enfekte hiicrelerin immin

mekanizmalarla temizlenmesi

« Normal disi hiicresel
aktivasyona bagli immdin
tikenme

 Aktivasyon ile indiiklenen
programlanmis hicre 6limd
(apopitozis)

CD4+ T lymphocyte destruction
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HIV enfeksiyonunun seyri sirasinda..

PRIMER S NN Y o 2 AN ILERLEMES
ENFEKSTYON a7 N S ===  HASTALIK
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HIV enfeksiyonunun dogal seyri
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Virdsiun vicuda girisi ve yayilimi...

Korunmasiz cinsel Vertikal gegis IV ilag kullanimi
Temas (anneden bebege) ! (nadiren:
*inutero enfekte kan ve
*dogumda kan urdnleri)

*emzirme ile /

HIV ENFEKSIYONU
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HIV patogenezinde lenfoit organlarin roli

> HIV hangi girig kapisindan

g’irerse irsin, lenfoit dokular

IV enfeksiyonunun
yerlesmesinde ve

gelismesinde baslica anatomik

olgelerdir

> Viris replikasyonu blyuk
oranda kanda degil lenfoit
dokuda gergeklesir

» Plazma viremi diizeyi; lenfoit
dokudaki viris yapimini
dogrudan yansitmaktadir

Mucous membranes
in nose and throat

Tonsils -
J ,( Lymph nodes
Thymus 7 /,'\‘.:’ f/«lf\ o
N/ [l WV {— -
/3 Ty e
A A¢
8!} g Spleen
[ DA\
/, 'y
i * Mucous membranes
A A in bladder and

genitals

Bone marrow

Skin I/ \
L ‘"

What are the parts of the immune system?
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Ilk viremi ve virisin yayilimi..(1)

Dogrudan kan dolasimina giren viriis..

A

Muhtemelen
dolasimdan
temizlenerek

Bunu virisin

Bu organ ve
dokularda once
birincil fokal
enfeksiyonlar
baslar

Viremi
patlamasi

diger lenfoit
dokulara,
ozellikle BILD'e
yaythmi izler

dalaga ve diger
lenfoit organlara
onlendirilir
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LIk viremi ve virisin yayilimi..(2)

Viicuda yerel olarak giren viris...
Mukozal dendritik hiicrelerle karsilasir

] [ J
™
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CTopyright & 1998 Massachusetts
Medical Society. All rights reserved.

Dendritik hicreler HIV
enfeksiyonunun
baslatiimasinda onemli
bir role sahip

Dendritik hicreler HIV'i
yakalayip CD4+ T
lenfositlerin etkin
bicimde transenfekte
olmasina aracilik ederler
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Kahn JO, Walker BD. N Engl J
Med. 1998:339-33.30,
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HIV enfeksiyonunun dogal seyri
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Primer HIV Enfeksiyonu (1)

« HIV'e 6zgil bagisik yanit olusmadan once, CD4+ T
lenfositlerde viris replikasyonu yogunlagir

- Viriisiin lenfoit dokularda (6zellikle BILD'de) hizli replike
olmasi ile viremi patlamasi yasanir

« ok yiiksek diizeydeki HIV viremisi kisa sirelidir

 Takip eden haftalarda viremi diizeyi azalir ve belli bir
diizeyde kalir

« Sabitlenen plazma viremi diizeyi, hastaligin ilerleme hizi ile
iligkilidir



Primer HIV Enfeksiyonu (2)

7%40-90'1nda gegici semptomatik

hastalik gérdldr

Klinik enfeksiyoz
mononikleozise benzer

Viremi diizeyi ylksek
oldugundan bulastiriciligi
ylksektir

Antikorlar 2-12 haftada
olusabildiginden bu donemde
saptanamayabilir

P24 antijeni ve HIV RNA
saptanmasi tanida yardimci
olabilir

Main symptoms of

Acute HIV infection

Systemic: i
- Fever LD Central:
- Weight loss I ) Malais;e
- Headache
. N - Neuropathy
Pha t
ryngitis *
Mouth: | ‘\, / Lymph nodes:
- Sores f§‘ Y, g - Lymphadenopath
- Thrush | | J
Esophagus:
- Sores Skin:
- Rash
Muscles
Myalgia
Liver and Gastric:
spleen: Al -Nausea
- Enlargement £ i -Vomiting
(b
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HIV enfeksiyonunun dogal seyri
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Kronik Persistan Enfeksiyon (1)

> Persistan viral
replikasyon

» Immiin sistemin
kontroliinden kaginma

> HIV ile enfekte hiicre
rezervuarlar:: Virisin
eradikasyonuna engel




Immiin sistemin kontroliinden kacinma;

» Hizli replikasyon ve siirekli mutasyonlar

» HIV ile enfekte hiicrenin yiizeyinde HLA sinif
1 molekillerin daha az sunulmasi

» CD4+T lenfosit sayisinin azalmasi

» HIV ile enfekte hiicrelerin SSS gibi
immunolojik agidan ayricalikl bélgelerde
gizlenmesi



HIV ile enfekte hiicre rezervuarlar:;(1)

Medscape® www.medscape.com

« Latent olarak enfekte olmus,
Productive infection; dinlenen CD4+T

Expression of viral proteins

Release of new virlons lenfOSlﬂer'den O|U§Cm bll"

Virion @

havuz vardir

v' Preintegrasyon latentligi
v' Postintegrasyon latentligi

CD4+ cell @
* Bir aktivasyon sinyali ile

replikasyon déngusi sirebilir

» Virisin eradike edilmesindeki
en dnemli engeldir




ﬂ

HIV ile enfekte hiicre rezervuarlar:;(2)

[WHERE THE VIRUS HIDES]

HIV'S MIANY RESERVOIRS

Beyond lying in wait in dormant memory T cells, HIV may reproduce at a low rate in
certain other immune system cells—particularly macrophages and dendritic cells that
seem inherently able to ward off immune defenses and anti-HIV drugs to some extent.
Further, HIV-infected cells in a few parts of the body may be physically shielded to a
degree from the immune system and certain drugs. HIV made in cellular and anatomical
reservoirs does not reach the blood readily in aggressively treated patients but might
generate a vigorous infection if treatment stops.

Dormant memo T cells Central= Sy

in lymph nodes blood ~L

Macrophages and
dendritic cgefls in
zlarioui;'t';s_sues
espec in
nodes, gut central
nervous system)

Gastrointestinal tract

Genital tract
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Kronik Persistan Enfeksiyon (2)
Klinik Latentlik

« Asemptomatik
 Ortalama sire; ~ 10 yil

« Akftif viral replikasyon siirmekte ve hastalik
ilerlemektedir

« Plazma HIV RNA diizeyi yiiksek olanlarda
semptomatik evreye ilerleme daha hizlidir

« Asemptomatik donemde CD4+T lenfositlerin ortalama
azalma hizi yilda ~50 hiicre/ulL



Uzun vadede sagkalan ve uzun vadede
ilerleme gostermeyenler

« Uzun vadede sag kalanlar
> Ilk enfeksiyondan >20 yil uzun siire yasayanlar

« Uzun sire ilerleme gostermeyenler

(Long term nonprogressors-L TN)
» CD4 +T lenfosit sayilari normal ya da sabit seyreden
» Plazma viremi diizeyi distk fakat saptanabilir diizeyde

« Ilerleme gostermeyen elitler
(Elite controllers)

» LTN'nin alt grubu

» HIV RNA diizeyleri <200 hiicre/uL
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HIV enfeksiyonunun dogal seyri
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ILlerlemis HIV Hastalig

Tedavi kullanmayan ya da HIV replikasyonunun
kontrol alinamadigi hastalar

CD4+ T lenfosit sayisi kritik diizeyin altinda (<200
hiicre/ )

vaccine

|
srevention antivirus I
of " ion global ® 3
. = immge N B @ Xl
irsatci enfeksiyonlara duyarl = i icency.
mmmmmm ity ints Nx s: tests S€X i
sex antivirus o test! is ® immune fvirus §
~ide trefmant commnit
oy Ipiw - h‘m‘hope“lrnv' 3
CCIIS deatiy. -t

2y

compiications e vVention < “nosi
. de ~ “!vlms.“ -.;_;.";w v

“ it -

CDC'nin AIDS olgu tanimi

ART ile sagkalim hastaligin ilerlemis diizeyine
ragmen dramatik bigimde artmistir
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Immiin Yanit

Her hangi bir patojene karsi konak immiin yanitinda 2 s _ A

Dogal bagisiklik

Dakikalar/saatler
icinde

Ozgqiil degil

Elemanlar:; bariyerler,
fagositler (makrofaj,
granilosit), APC (DC),
NK

~e

Adaptif bagisiklik

Giinler

Ozgqill

Elemanlari; T ve B
lenfositler, Ag spesifik
reseptorler, antikorlar



The major cells of innate immunity

Big eaters/Always hungry

Cell type |  Neutrophils Macrophages Dendritic cells Natural killer cells
Function | Phagocytosis Phagocytosis Antigen presentation Lysis of viral-infected
Reactive oxygen Inflammatory Costimulatory cells
and nitrogen mediators signals Interferon
species Antigen presentation Reactive oxygen Macrophage activation
Antimicrobial Reactive oxygen and species
peptides nitroaen snecies Interferon
Cytokines Cytokines
Complement proteins
\ )

|
Antigen Presenting Cells (APCs)

Proteins eaten by APCs are broken down to small pieces (peptides),
which are loaded on special receptors (MHCs) and transported to the
cell surface. Peptide+MHC complex can be recognized by a T cell and that
interaction can lead to an adaptive immune response.



Adaptive immune response

Cytokine receptor
® i _
Antigen Costimulatory
v TH activation
Eﬂ'cctor
APC Class Il TH cell Vlcm(
MHC ny
(dendritic cell) T cell T cells
receptor
Klu @/“2 2
) 2 Class 1 MHC
(©)

Memory B cell Plasma cell Memory T cell
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Dogal bagisikligin
HIV'e karsi yaniti

« Virise karsi hizl ve ilk
defans

* Adaptif immin yaniti aktive
etme

* Proinflamatuar sinyallerin
salinimi

« Virisid tutarak T hicrelerine
sunma

HIV'in kars: atagi

Dogal bagisikhgin elemanlarini
enfekte edebilir

Dogal bagisiklik depo gibi
hareket ederek virisii
tasiyabilir

Viral faktor salinimi ve immiin

sinyallerle fonksiyonunu
inhibe edebilir
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CD4 T hiicrelerinin

HIV'in kars: atagi
HIV'kars: yaniti

- Adaptif bagisikligin « CD4 T hiicrelerini enfekte
orkestrasi gder

+  Dogal bagisiklik tarafindan * Immiin sistemin beyni olan
aktive edilir CD4 hiicrelerini tiketir

« D8 T hiicrelerini aktive « CD4 hicrelerini rezervuar
(sitotoksik) eder olarak kullanir (latent)

«  Uygun immun yanit igin
sinyaller ve faktorler
saglamak



B hiicreleri ve HIV

B hiicrelerinin HIV'’kargi yaniti  HIV'in kargi atagi

« HIV'e karsi antikor uretmek < Yiksek hizda mutasyona

igin CD4 hicrelerince uyarilir ugrar
*  Yayilimi onlemek igin « CD4 T hiicrelerinin kayb:t;
antikorlar virist notralize - Immatiir B hiicrelerinin
eder sayisinda artma
- tiikenme

- hafizada azalma
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T e 0% 252
c /.' ' L, 00°
® e [ J gromzyme € VJ * of /
CD8 T hiicreleri ve HIV N
* HLA class l-epitope
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CD8 T hiicrelerinin HIV'in kars: atag!
HIV'kars: yaniti

« Immin sistemin éldiirici kolu « Mutasyona ugrar ve kagar

« Enfekte hiicreyi tanir,  Kronik inflamasyon
belirler ve yok eder tikenmeye sebep olur

« Enfeksiyonun ilk aylarinda « CDA4 T hiicrelerinin kaybu;
virisi kontrol eder - Daha fazla sitotoksik

hicre igin yetersiz sinyal
- Bozulmus fonksiyon
- Defektif hafiza



Dogal bagisiklik yaniti (ilk yanit)

Adaptif bagisiklik yaniti

» “ The T cell response to HIV

Galectin9
TRAIL-induced
T cell apoptosis

7y U
first Env and Nef ‘ ) )

+ Later Gag and ol .
CD4* T cell depletion )

Sl and immunodeficiency g
* Y
oL MHC class | binding CD8" T cellresponse Decreased T helper ‘
4 Rrecugition insufﬁcientto?learinfection

+ 4 Epitope processing

" Chrnic necton Teell exhauslioq (loss
of eﬁeclqr funcuoq and
s Upregulation of inhibitory proliferative capacity)
receptors on CD* T cells

Figure 1. The T Cell Response to HIV



Virus concentration in extracellular fluid

or plasma (copies per mi)

HIV'e Konagin Immiin Yaniti

Antibody-virus ‘
immune complexes
Free gp4l-specific,
10% | Acute phase Onset of non-neutralizing Autologous-virus-specific
| ES2stents | Eivtolinesl | Kl sntieody iigutrelaing antibody
10¢ l ¢
10°
_,l ll_
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lo“ ~ o bt
10° Reservoir established? Y
I\ ] | T T T | 7 T | g T
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4 Days following HIV-1 transmission

Transmission



HIV induces strong cellular and humoral immune responses j:mm(jn sistem HIV'i neden
temizleyemiyor?

Immune response to HIV

v Hizli mutasyon

Antibodies against HIV Env

HIV-specific CTL

v Latentlik (viral

Antibodies against HIV p24
} rezarvuarlar)
-8 weeks -12 years -3years | O] - e o . .
s - "™ wll v Immdinitenin beyni CD4

Figure 12:26 Immunobiology, 7ed. (0 Garland Science 2008)

T hicrelerini tiiketme
CTL-cytotoxic T lymphocytes (CD8 killer T cells)



Sonu¢ olarak;

HIV infeksiyonu T helper hiicrelerin progresif azalmasi nedeniyle derin immun
yetmezlik ile karakterize bir hastalik
HIV immun sisteme zarari glinler iginde ve siiresiz

Patojenik mekanizma viral patojenik ve immunopatojenik bir dizi olay ile son derece
karmasik

Bulas yolu, viris miktari, virusin tipi, HIV'in konaktaki replikasyonu, konak hiicre ile
iligkisi, immin sistemden kagis mekanizmalari, konak hiicrenin genetik yapisi ve immin
cevabi vb pek ¢ok faktorle iligkili

Immiin sistemden kagista; CD4 hiicrelerinin azalmasi, viral rezervuarlar ve hizli
mutasyonlar etkili

HIV rezervuarlari cok erken donemde olusur ve virusin eradikasyonu 6niindeki en
onemli engeldir

HIV kontrolsiiz bir immin aktivasyon sonucu kronik bir inflamasyon olusturur
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cr y Praise for the second edition

“Itis the best single source for students commil
l' £ 1 1 \ I,' g 1 1 ____ofthec HIV epidemic and is equally valuable for e
/ AnNd T :

experienced
cpts, and with persistence gain new insights into old
OO

oenesis of AIDDS ===

halt decades’”

— Journal of the American Medical Association
ged this academic A-Z of AIDS pathogenesis with considerable
ntist who has been at the centre of AlD:!

esearch for over one and a

—— The Lancet
HIV and the Pathogenesis of AIDS, Third Edition £
Jay A. Levy

This new odition of HIV and the Pathogenesis of AIDS provides a state-of-the-art review ot
the current rescarch in HIVZAIDS. The book examines how scienti ici
to the challenges presented
v ing developments in the ficld over the
deepened the scientific understanding of HIV/AI
for therapy and the development of an anti
Thoroughly updated and revised. the third edition of HIV and the Pa :
comtinues to provide a comprehensive, lucid. and extensively annotated an.
Subject that is unmatched in the field. It covers the history of disease and
how HIV causes AIDS or can be
mmune system and antiv Figures and tables illustrate and
points covered in the text. The reference section offers the most definitive
the HIV/AIDS literature available. Written in an accessible and clear style, the
D nced view of HIV/AIDS and serves as a valuable reference for st s
clini <. and health care providers.

M
1DS and have provided novel
HIV vaccine.

Since 1981, Jay A. Levy, M.D., and his
group at the University of California,
San Francisco (UCSF), have focused on
i ic. immunologic, and molecular
studies of HIV. Dr. Levy was one of the
first to identify the AIDS virus. His
has greatly contributed to the
ing of viral and immuno-
logic features of HIV pathogenesis,
including factors associated with long-
term survival and approaches for
developing an HIV vaccine. Dr. Levy is
Professor of Medicine, Director of the
Laboratory for Tumor and AIDS Virus
Research, and Resea Associate at the
ncer Research Institute, UCSFE

AMERICAN
SOCIETY FOR
MICROBIOLOGY

T

_ IV sl the
1ogenesis of ATIDS

- Q‘_’(( <"”{) .
g " T

.//JID'C’ w8

Tocolrlerirm oA 2mrrm



