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Otoimmun hastalik

» Oz antijenlere immunolojik yanit
« Otoantikorlar ve infalamasyon

« Otoimmun hastaliklar
— Organ spesifik
— Organ spesifik olmayan

Encyclopedia of Life Sciences , 2007
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Organ tutulumu

Organ-spesifik
Hashimoto tiroiditi
Graves hastaligi
Pernisiyoz anemi
Addison hastaligi
Myasthenia gravis
Tip 1 diabet
Multiple sclerosis
Sjogren sendromu
APECED
Rhomatoid artrit
Sistemik lupus eritematozus

Non-organ-spesifik
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Otoimmun hastalik

« 80’den fazla
« ABD’de % 5-8
— 100 Milyar Dolar
« (Geng yasta baslayabilir, om
« Endustrilesmis ulkelerde
— 3. siklikta (kardiyovaskuler ha

Encyclopedia of Life Sciences , 2007
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Antikor aracili hasar

« Otoantikorlar
— Kompleman sistemi aktivasyonu
— Fagositik immun hucreler ile
* hdcrelerin lizis ve/veya ortadan kaldirmasi
« Otoantikorlar
— siniflandirilma ve tani

* Normal bireylerde otoantikorlar
— Bir otoantikor-riski %10
— Uc otoantikor-risk %60-80

Encyclopedia of Life Sciences , 2007 XXXIV.Turk Mikrobiyoloji Kongresi 6
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Antikor aracili hasar

« Hucre yuzey antijenlerine ba Systemic
upus
— Eritrosit antijenleri-Hemolitik ar Erythe'r)nafosis

- Immun kompleksler olusturm |
— lupus, imflamatuvar kalp hasta

Encyclopedia of Life Sciences , 2007
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* Hucre yuzey reseptorleri
ile etkilesim T, B

— Asetilkoline otoantikorlar- W

Auto-antibody

Muscle ccll/ to AChR
Myastenia gravisle !

Muscle activation

Muscle -.u‘tiv:u%i(m inhibited
— Trotropin reseptorlerine

karsi otoantikorlar-Graves
hastaligi

Encyclopedia of Life Sciences , 2007
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Hucre aracili hasar

Otoreaktif CD4+ T yard|mC| Pri'icapm . www.medscape.com
Otoreaktif CD8+ sitolitik T huc

Insullﬂﬂ A T-Cell
» Fagositik makrofajlar, notrofi activation Aut$r§a|'|ftfve
~ n n (1] (1] n ﬂ I."f . i E F
« Dogal olduruculer, mast huci |.f Th p-cell
— direkt olarak hucreleri oldurme ”‘*\Eaplllar ame
— sitotoksik sitokinler, prostgland [" ) A
ara urunlerin /?' T | ; U
. ind /o TCell L lslets of
indirekt doku hasar LA recaptnr\“‘*@ i Langehams
B-Cell
activation 5 Cel

Sourca: BrJ Diabales Vasc Dis & 2008 Sharbouma Gibbs, Lid.

Encyclopedia of Life Sciences , 2007
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Some common autocimmune diseases classified by immunopathogenic mechanism

Syndrome Autoantigen Consequence

Type Il antibody to cell-surface or matrix antigens

Autcimmune . Hh blocd group antigens, Dﬁsw‘gﬂ%“eﬁ%ﬂ?m cells
hemolytic anemia I antigen FcR* pha yies, anemia
Autcimmune Piatelet integrin
Trombocylopenic  purpura Gpllb lia Apnormal blesding
Noncollagenous domain of o = S
. ; neruionapnrilis,
Goodoasiur basement membrane e '
a's syndroma ol bt pumonary hemorrmage
Pemphigus vulgans Epsdarmal cadherin Blistering of sxin
Streptococcal cell-wal anﬂgcrs Arthrits,
Acute meumatic fever Antibcdies cross-react myocandidis,
with cardiac muscle late scarring of heart valves

Type I immune-complex disease

3 - Rheumatoid facior 1gG
2’:"‘6" essenl:gta complexes {with or Systemic vascultis
yogiobusEne without hepastis C antigans)
Systemic lupus ONA, histones, ribosomes, Glomansonaphritis,
erythemaiosus snANP, scENP vasculilis, rash
_ - Bhaumatoid factor 196G
Rheumatoid arthritis complexes Arthriss

Type IV T cell-mediated disease

Insulin-dependent Pancreatic :
dabetes mellitus B-cell antigen B-Ca¥ destruction
- == Unknown synovial Joint inflammaton and
Rheumatosd arthntis joent antigen destnuction
Experimental autcimmune Myelin basic proten, Brain invasion by
encephalomyeitis (EAE). oroteclipsd protein CD4 T cells,
mulsole sclercsis myelin oligodendrocyle weakness
glycocprotain

Immunobiology

XXXIV.Tiirk Mikrobiyoloji Kongrdgl® Immune System in Health and Disegge
Girne



TOLERANS
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Tolerans

Oz antijenlere karsi yanitsizlik

From Bone Marrow Thymic Corlex

— Merkezi tolerans @E“ Lrs
« Kemik iligi-B hucreleri
 Timus-T hucreleri

— yuksek afiniteli
otoantijenleri taniyan
olgunlasmamisg
lenfositlerin programli g~
hucre olumu @ | Epithelial Cell |

N

Thymocyle Maturation Slage 1: Posilive Selection | | Slage 2: Negalive Selection

Maluire
CO8* T,
! cal

Br Med Bull 71: 93-113, 2005
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— Periferik tolerans

o acthvation

« Olgunlasmis T hiicreleri Q,Pf
— Antijenin yok sayilmasi , |
— Antijen ayricalikli bolgede i; T e erg@
~ anerji, m/ / ﬁ\
— apoptozis,

— immun baskilama (Treg) o Ytﬁm @
» Olgunlasmis B hucreleri :
— Anerji
— Follikule gog¢ engellenmesi

Deleton ()
(AICD) J

Nature Reviews | Immunclogy

3, 223-232 2003
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Ty

T
IL-21 *— EH el —3 IFN-y
STAT3 IL-10
Bcl-6 STAT4
T-bet c’
/, A
\ A IL-4 PEAKIV®
IL-6 IFN-y A s
; 2 IL-13
IL-21 IL-12 IL-10
Th2
7 -~ -
EERT) bl TSR IL-4 —> STAT6
IL-33 GATA3
I
TGF-B
IL-6
<« 'L-27
7.? +1L23 T Ty-17
STAT3
RA IL-4 RORyt
‘ \ ROR«
¥ N
I:: > iT IL-17A
e (THO) IL-17F
oxXp3 2
IL-22
TGF-B Ny IL-21
IL-35 IL-9 IL-10
IL-10 IL-10
Nature Immunology 11, 36 - 40 (2010)
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Otoimmunite
Oz antijenlere immunolojik yanit

RA’ nin Evreleri

— MHC/MHC d|§| genler ‘ Erkene'\.:re Ara evre lleri evre
— Korunmus organlardakij
proteinler
— Proteinlerdeki
degisiklikler
— Duzenleyici Pleural
) effusions
fonksiyonlarinin
bozulmasi Heart

problems

— Cevresel etkenler

Lupus |
nephritis |

Symptoms of
systemic lupus
erythematosus

may vary widely
with the individual

) Raynaud's

Autoimmunity, 41: 123-132, 2008 L
¢ phenomenon

Autoimmune Diseases in Endocrinology, 2008 , \- FADAM.
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Genetik
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Genetik

MHC Il allelleri

— Insan ve farede otoimminite ile iligkili

— Insan lokosit antijenleri (HLA)
* T hucrelerine antijen sunumu seviyesinde
— Kompleman faktorleri

MHC diginda yatkinlik genleri
— Sitotoksik T-lenfosit iligkili antijen (CTLA)-4
— Otoimmun dudzenleyici

(auto-immune regulatory-AIRE)
— Fas/FasL

Poligenik
Epigenetik

Autoimmune Diseases in Endocrinology, 2008

XXXIV.Turk Mikrobiyoloji Kongresi
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HLA haplotipi

* Monozigot ikizlerde ool i g v o
— 9%10-50 uyum | Mt s Exgad b 10 LA st
. ve dizigot ikizler o |
— % 2-40 uyum - i
 Kalitim 1/3 riski olusturu | 2 2
i

2 HLA 1 HLA 0 HLA 2 HLA 1 HLA 0 HLA
haplotypas | haplotypa | replotypes | | haplotypes | haplotype | haplofypes
shared sharad shared shared shared sharad

. . . Immunobiology
Encyclopedia of Life Sciences , 2007 The Immune System in Health and Disease
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Associations of HLA serotype with susceptibility to autoimmune disease
Disease HLA allele Relative risk Sex ratio (Q: "
Ankylosing spondylitis B27 874 0.3
Acute antenor uveits Be7 10 <05
Geoodpasture's syndrome DR2 15.9 ~1
Muttiple sclerosis DR2 48 10
Graves' disease DR3 37 4-5
Myasthenia gravis DA3 25 ~
Systemic lupus erythemalosus DR3 58 10-20
Tyoe | insulin-depandant DRICR4 ~05 A
dabetes mealitus heterozygete
Aneumatold anhrits DR4 4z 3
Pemphigus wigars DR4 144 ~1
Hashimoto's thyrolditis DRS 32 4-5

Immunobiology

XXXIV.Tiirk Mikrobiyoloji Kongresi  The Immune System in Health ang gisease
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Cinsiyet

Fare hiicrelerinde steroid reseptorleri ° SekS hormonlari TH1
Ostrojen droj :
o, | gty | o | ve TH2 etkiler

B htcreler ! ' - » Seks hormon seviye

E[J[l‘lre-ll-eri - - ) deg|§|k||g|

cD8T + _ _ — Otoimmunite siddetini

hucrele-rl etkiler

Monosit + — -

yr—— « X kromozomu

otrofil + — -

—— — kadinda yatkinlik
NK hucreleri + — -
Makrofaj +

Autoimmun Rev 9:494-8, 2010
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Genetik

Ailede otoimmun hastalik b DO DR

_ yatkinlik HH HH HI] H
 T1D’li ailelerin %40’ Iinda b|| .

=}

il

Z z i G F
F e

« Graves hastaligi veya Hast | Chs | Class 11 Class |
— ailede hikaye /

Otoimmun tiroid hastaligi  / T
— sistemik lupus eritematos DP APl TAP2 R DR ‘

addlson haSta“gl gell$me BXAZEIAL DNA  DMADME  LMPZ LMPT DOB B2 AZEY Bl A] BIBIBY BY A

ol /11| NI I T

Predisposing Alleles GD&TID  HLA-DR3 [Dﬁﬂ?'ﬂi nmrnsm DHB1"D31

TD HLA-DR4 (DOB190302 DOAT'0I01  DRB1*04)
M3 HLA-DR2Z (D@B1*0302 DOAT'0X01 DRB1*15)
Protective Alleles To HLA-DR2 (DQB1*0302 DOAT'0301 DRB1*15)
Gh HLA-DRT (DOB1"03032 DQAT 01  DREADF)

(DQB1*02  DQAT'0201  DRB10T)

Br Med Bull 71: 93-113, 2005
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http://bmb.oxfordjournals.org/content/71/1/93/F2.large.jpg

MHC Disi1 Genler

« Sitotoksik T-lenfosit iligkili antijende (CTLA)-4 poliformizmi

— Inhibitor

— T1D,

— Sistemik lupus eritematozus

— Colyak hastaligi

— Otoimmun tiroid hastaliklari
» AIRE genindeki polimorfizmin (en az 50 farkli mutasyon)

— Transaktivasyon aktivitesini azaltir

— Poliendokrinopati-kandidazis ektodermal distrofi sendromu (APECED)
* FAS poliformizmi

— Tolarejenik esuyaran yolaklarinda kalitsal yetersizlikler

 insan ve farelerde sistemik otoimmuniteye yatkinlk
— SLE

— Fas-FasL etkilesimler

« organ spesifik otoimmun hastaliklari
— Otoimmun tiroidit

XXXIV.Turk Mikrobiyoloji Kongresi 22
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Epigenetik sorunun
cevabi olabilir mi?

« |dantik ikizlerdeki diisik
uyum orani

— epigenetik farkliliklarin
varligi ?7?

* Monozigot ikizlerde

Acetylation
Methylation
Phosphorylation
d u@,/ .
Chromatin ? Nucleosome N% \c _@) NF \C’e
Il

? O/C\N/ O/ \T/CH
|
H H

DNA methylatio

T ranscription possi ble

— DNA metilasyonu ve Histon .
asetilasyonunda lokusa MM

ozgu farkhliklar
 Ayni genotipten farkli

. Methylated cytosines
(red circles)

fe n Oti p I e r « Deacetylated histones

A
; Transcription impeded 7‘

Autoimmune Diseases in Endocrinology, 2008 . . .
i Basic Principles of Genetics
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Protein degisiklikler
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« Mutasyonlar

* Translasyon sonrasi
proteinlerde modifikasyon

 Proteinlerin kovalent
modifikasyonlari

* Proteinlerin enzimlerle
Islenmesi

« Denature olmus proteinler

se
Amino /t,

gecis t-RNA aktivasyonu
t-RNA 4

\\\ Aktiflesmis

®  tRuA

uaauwu

Autoimmunity, 41: 123-132, 2008
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Mutasyon ve degismis
proteinler

 AIRE
— APECED-Otoimmun R
poliendokrino_pati I_<andidiazis \@@) : @
ektodermal distrofi sendromu by \/ )
— Otozomal resesif

— AIRE varyantlari

 Hucredeki AIRE miktarinda
dusus

« Timusta ektopik protein -
ifadelenmesi .

« Mannoz baglayan protein
— infeksiyon ve otoimmunite riski / oot
 Lyn, Fyn —antijen-resptor sinyal ® to APSH autoantigen
duzenleyici AIRE- mTEC
— SLE benzeri

Autoimmunity, 41: 123-132, 2008

AIRE+ mTEC

AUTOIMMUNE ENDOCRINE DISORDERS
XXXIV.Turk Mikrobiyoloji Kongresi 26
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Translasyon sonrasi degism

« MHC ve TCR- antijen
afinitesinde artis

* Antijen igleyen enzim
aktivitesinde artis
« Aspartat karboksil ucu-
isoaspartile degisikligi
— T hucre fonksiyonunda degisme
* Arginin degisiklikleri

Ekiem

kapstid Iitihabl

Shovyum  sinovyum |

Kemik ve '\ N

by 3 fakrdagn
— RA VD ks ak\ . :,m;fmm, Kiardok
- Insan kollajen tip 1l glikozilasyon 5 Kemik
- RA Normal eklem Romatoid artrith eklem
 vb
Autoimmunity, 41: 123-132, 2008
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Bozuk proteinler

Hatali, yanhs yapi ‘

Uc boyutlu durus (

h ataS I "1-.1;1r.l.':-1/ht;'<

Isi-sok proteinlerin i
Ifadelenmesi veya —

fonksiyonlarinda defekt ;™ 22—

— Otoimmun hastaliklarda .\
tekrar Sy

Autoimmunity, 41: 123-132, 2008
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Korunmus proteinler

Immun sistemden izole edilmis
proteinler
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Apoptozis

* Programli hucre olumu, hasarli
hucrelerin ortadan kaldiriima mfsl.
sureci | mabanticoss e

l Rat anti-Mouse [g

* Hucre hasari
— bilesenlerinin ortama salinmasi
» sitoplasma, membran, nukleus
— immun sisteme ulasma

or

 Otoreaktif T htcrelerinin -
ortadan kaldiriimasinda defekt {\‘
_ T1D Pro-Caspase 3 A | DISC
» Hicresel partikiil veya artiklarin My
temizlenmesinde defekt o o™
Proteolytic Cascade
Autoimmunity, 41: 123-132, 2008

XXXIV.Turk Mikrobiyoloji Kongresi 30
Girne



Proteozomlar

* Nukleus ve sitoplazmada-
buyuk protein kompleksleri

e Hasarli, yanlis katlanmis,
artakalan proteinlerin
degradasyonu

» Farelerde spesifik
proteozom defekt
— T1D

Autoimmunity, 41: 123-132, 2008
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Nukleozomlar

» Genetik bilgileri iceren temel
pIrim

 DNA paketi ve gen
Ifadelenmesi

* DNA ve 4 cift histon
— H2A, H2B, H3, H4

 Immun sistemle karsilasma

— Otoimmunite i somier
« SLE

Autoimmunity, 41: 123-132, 2008
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Duzenleyici mekanizmalarda
bozulma
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Tolerans eksikli

(O«

ly stimulating self-antigen

+ Oz antijenlere kargi yanit o 5"

-~ t@ .
— Merkezi toleransin )
bozulmasi }r—’
— Periferik toleransin
bozulmasi
Autoimmunity, 41: 123-132, 2008 Noture Reviews | immuncio
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Timustan otoreaktif T
Hucrelerin Kacisi

— Ayni turdeki antijenin timusta farkl ifade
edilmesi

— MHC molekulleri icin dusuk afiniteli peptidler

Autoimmune Diseases in Endocrinology, 2008
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Kriptik epitoplar

* Timik egitim sirasinda taninmayan veya
dusuk seviyede taninan

« Spesifik T hucrelerinin perifere gidisine izin
verilir

Autoimmune Diseases in Endocrinology, 2008
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Periferal toleransta yetersizlik

* Duzenleyici T hucreleri (Treg)
— Timus orijinlidir \
— CD4+CD25+ fenotipinde A ke
— FOXP3 ifade eder-Transkripsiyon faktoru -
— ASH ve efektor T hucrelerini baskilama

Adjuvant 0C
« Hucre-hicre etkilesimi (i
 Sitokin (IL-10 and TGF-B) ve kemokinler
« Treg yok edilmesi (normal immdn DC maturaton
sistemden)

— Otoimmin gastrit, pernisiydz anemi, Teol '
Hashimoto tiroiditi, Addison hastaligi, T1D, vV — \ f)’
inflamatuar barsak hastaligi Ny

— Treg verilmesi . o

« Otoimmun hastaliklar diizelir il D86
* Yapisal olarak CTLA-4 olusturur \/
Autoimmunity, 41: 123-132, 2008
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Foxp3’te Bozulma

:hi:r?c:j;‘iy Normal mice Foxpy Hum.m' Foxp3
— Mutant farelerde =
« X’e bagli resesif inflamatuvar E @ @
hastalik il ' \' \'
- Insanda s E>0 © ==
« X'e bagh (IPEX) sendrom
SUPPRESSION
— immun disregulasyon, - <« L6s?
poliendokrinopati,enteropati % m’w‘w
— Treg hiicrelerinin geligimini D)« () =
durdurur/islevini bozar il
. ) ey LPS I
« Oz-reaktif T hiicreleri [S— C""‘""“&» \ Y
hiperaktivasyonu oL, ctmigioens. eyt

Autoimmunity, 41: 123-132, 2008
Nat Immunol, 4:304-6, 2003
38
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Sitotoksik lenfosit iligkili antijen-4 £,

CTLA-4 »%\

C,
Prggivet

T lenfosit iligkili th FRRET A SioNaL
duzenleyici molekul = >

o &

- w

CT LA-4 g e n ﬁ CTLA4 k—% /
p O I | m O I’fl Zm m /\ cozs| TVE -Ve [criag

— OIH yatkinlikta artis / X/ N
« T1D .
» Otoimmun tiroid B7 B7
hastaligi | | HH
« SLE MHC Clss 1 Moleule
Stage 1 APC | Stage 2 APC

Autoimmunity, 41: 123-132, 2008
Br Med Bull 71: 93-113, 2005
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Sitokinler

« Otoimmun hastaliklarda TNF ve IL1-a/f3 artar

* Dogal ve adaptif immun yanit sirasinda
uretilirler

 Lipopolisakkarid ile TNF veya IL1- [3 seviyesi
artirillirsa

— genetik olarak duyarli farelerde otoimmun
hastalik

— Genetik olarak direncli soylarda tolerans
bozulmasi

J Clin Invest. 2006; 116(9):2319
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Pre-CTL

ﬁ
[+
[ ]
TrReG
CD4+CD25%
Beta cell
1. T Cross TCTL tic / T MHC class |
*. L Regulation [presentation/ function T Beta cell sensitivity
\ to lysis
a1
L1
L]
LY
>
IFN-o.
f o Poly(l:C)
u @ GP peptide
Y TRs
0 YW MHCclass |
Y Specific TCR
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Functions of B cells that suppress
autoimmunity

« Natural IgM autoantibodies

« Tcell anergy
=« Suppress T,,1/T,17 cells

s T cell priming/expansion
« DC inhibition (IL-10)
« Regulatory cytokines: IL-10, TGF-p...

S T N O

Functions of B cells that promote autoimmunity
= Pathogenic IgG antibodies

« CD4*/CD8" Tcell activation, CD4™ T-cell
memory, T rcell activation

i

«T1, T2, Ty17 cell development
s Toeg cell inhibition
« DC recruitment

s Proinflammatory cytokines: TNF, IFN+y, IL-6, others

« Lymphotoxin-dependent ectopic lymphoid
tissue formation

SRR AR

Source: Nat Rev Rheumatol © 2010 Nature Publishing Group
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cD80 CD86 cDb83

« Kronik inflamasyon
» Oz antijene reaksiyon
« Kanser

* TCR sinyal iletim
yolarinda aksamalar

 Toleransin bozulmasi i

1004

AG DC YG DC

Yasli DNA daha immunojenik

Autoimmunity, 41: 123-132, 2008 AGING, Vol 2, No 2, pp 93-100
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http://www.impactaging.com/contents?volumeId=2&issueId=2

Cevresel Etkenler

Hormonlar
Diyet
Toksinler
llaclar

UV
Travma
Sigara

vb
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Hormonlar

* Cinsiyet
— otoimmun hastalikl bireylerin yaklasik %80’ni
kadinlar

— Erkeklerde; diabetes mellitus, ankilozan spondilit,
imflamatuvar kalp hastaliklari daha sik

 Hormonlar,
— Eksojen; diyet, ilag, deri urunleri
— Endojen; steroidler
« Seks hormonlari (dogal yada sentetik)

— iImmun sistem hucrelerini reseptorleri yoluyla
encyclopediar LEEBIAKN icreler direkt olarak etkilesime
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Diyet
« Kimyasal katki maddeleri, pestisidler
* D vitamini yetersizligi
» lyotlu tuz kullanimi-otoimmun tiroid hastalig

artisi
— lyot tiroid hormon prekuirsorlerine baglanir,
tyroglobulini immun sisteme hedef haline getirir
« Colyak hastalig!
— Genetik duyarl bireyler

— Bugday gluteni ve arpa, ¢cavdar ve yulaftaki benzer
proteinlere asiri duyarlilik

Encyclopedia of Life Sciences , 2007
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lyotlu Tuz kullanimi

 Danimarka,
hipertiroidzm

250 280 -

R

E 200 :“S 200 - el

h Es

a wkk g

n e

S 150 . S 150 -

= S

r" W :

§ 100 - s ns [ :d 100 -

B nE B 3

E 50 - E 50 - _ ns L‘ §‘
0 0 r

Basic 9900 0102  03-04 Basic 9900 0102 03-04
mmm \Women
= Azlborg, moderate ID 1 Men

1 Copenhagen, mild ID

The Journal of Clinical Endocrinology & Metabolism
Vol. 91, No. 10 3830-3834, 2006
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D Vitamini

o 25-hydroxyvitamin D vimno

{nmolll)
(25(OH)D)
T 90
* Antiinflamatuvar o e Emm
 Sitokinlerin .
an . .-=r e N ~ Rhone-Alpes
duzenlenmesi 0| NG
cente @ Regon
- e Nord
50 60 70 80 90 100 Prevalence
(p. 100 000)
MS

J Neurol. 256: 1468-1479 2009
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Toksinler/ilaclar

* Toksinler, agir metaller veya ilaclar
— Prokainamid ve hidralazin
 lupus benzeri hastaliklar ve otoantikorlar
— Penisilamin
* Miyastenya graves

— Alfa-metildopanin-
 Hemolitik anemi

— Civa, altin ve giimUs gibi cesitli agir metaller

* Duyarl fare klonlarinda nukleer antijenlere kargi
Encyclopedia of Life stnEeQ%U ko rI ar
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Travma

Travmatik beyin hasari

25 erkek ve 4 kadin

3 yil sonra % A """"""""""""""""""""""""
Anti-hipofiz antikoru-APA ; A

— % 44.8 ' N

Hipofiz disfonksiyonu
— APA + %46.2

— APA - %12.5
. P=0.04

European Journal of Endocrinology, 159, 7-13
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Infeksiyonlar

» Infeksiyonlar-otoimmiin hastaliklar
— Diabet
« Coxsackievirus ve Cytomegalovirus

— Multipliskleroz

» Epstein—Barr virus ve kizamik virus infeksiyonlar
— Romatoid artrit

» Mycobacteria ve Epstein—Barr infeksiyonlari
— Myokardit

« Coxsackievirus ve Cytomegalovirus infeksiyonlari
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— Molekuler
benzesme (a)

— “Bystander”
aktivasyon (b)

— Adjuvan etkisi

— Direkt hasar
(Ba)

— Gizli
otopeptidlerin
salinimi(c)

— Antijenik
yayilima (d)
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Epitope preadlng

Nature Reviews | Immunology
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Sonug

Birden ¢cok mekanizma

Mekanizmalar tumuyle anlasilamamis
Ailelerde kumelenme

Cinsiyete gore yatkinlik

Cevresel ajanlar gerekli

Infektif mikroorganizmalar

— Bircok mikroorganizmanin bir otoimmun
hastalik ile iligkili

— Bir tip mikroorganizmanin bircok otoimmun
hastalikla iliskili
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Sonug

« Immun sistem
— CTLA-4 vb inhibitor reseptorler,

— IL-10 ve TGF-B antiinflamatuvar sitokinler
— Duzenleyici T hucreleri
kontrol altinda tutulur

« Efektor T hucreleri ile duzenleyici T hucreleri arasindaki
denge

— otoimmun hastaligin gelismesi veya devam etmesi

Anti-CD3
Anti-CD40L
Anti-CD4

e Nature Immunology
Trichostatin A
IL-2—anti-IL-2 complexes 11, 2010
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