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Virusler
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* Replikasyon icin hicrenin nikleik asit ve protein sentez mekanizmalarini kullanan
zorunlu hiicre ici patojenler
* Reseptor aracili endositoz ile ¢esitli hiicre tiplerini enfekte ederler
* Doku hasari ve ¢gesitli hastaliklara neden olabilirler
* Viral replikasyon hlicrenin normal protein sentezi ve fonksiyonlarini bozar
* Hiucre hasari ve hiicre 6limiu (sitopatik ve litik etki)
* inflamasyon

e Anti-viral immun yanitlara bagh doku hasari 6



Immiin Yanitlar

Viruslere Karsi
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DOGAL iMMUNITE
* Tipl IFN Uretimi
 TLR’ler ile viral DNA/RNA taninmasi
* RIG benzeri rsp (RNA) STING
yolagi(RNA)
e Viral replikasyon baskilanir
* NK Hducreleri
*  MHC-I betimlemeyen hicrelerin
apoptozu

KAZANILMIS IMMUNITE
e Antikorlar

e Sadece hc. disindaki viruslere karsi

e Baglanma-opsonizasyon-kompleman
e (D8 Sitotoksik T Lenfositleri

* MHC-I Gzerinden tanima

e Enfekte hlicrelerin apoptozu

e Doku hasari??
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IMMUN TOLERANS NEDIR?

 Cesitli yabanci antijenler (alerjen, normal flora bakterileri) ve
self-antijenlere yanitsizlik

 Belirli bir antijene 6zgiil reseptor tasiyan lenfosit antijenle
karsilasirsa

* Lenfosit aktivasyonu-proliferasyon-fonksiyonel farklilasma; IMMUN
YANIT (iMMUNOJENIK ANTIJENLER; MiKROPLAR)

* Lenfositlerin fonksiyonel inaktivasyonu-apoptozu; TOLERANS
(TOLEROJENIK ANTIJENLER; OZ ANTIJENLER)

* Bazen lenfositler antijen varligini reddeder; IMMUNOLOJiIK IGNORANS

» Aktivasyon / Tolerans olusumunun belirleyicisi:
* Antijenin dogasi
* Antijenin immin sisteme sunuldugu anda ortamda bulunan ilave sinyaller



IMMUN TOLERANS MEKANIZMALARI

* T ve B lenfosit olgunlasmasi sirasinda otoreaktif
hiicrelerin eliminasyonu

* Perifere cikabilmis otoreaktif hicrelerin non-reaktif
halde tutulmalari

 Periferde regulator hicre gruplarinin otoreaktif
hiicreleri susturmasi ve homeostasi saglamalari

e Immiin ayricalikl bélgeler (beyinde kan beyin
bariyeri sayesinde) immun hiicre girisinin
sinirlanmasi ve yogun baskilayici sitokin ortami

10



TOLERANS MEKANIZMALARI
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IMMUN TOLERANS MEKANIZMALARI
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Treg ETKI MEKANIZMALARI
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Breg HUCRELERI
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DH ve TOLERANS
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IMMUN ARACILIKLI HASTALIKLAR
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OTOIMMUNITE NEDIR?
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OTOIMMUNITEDE GENETIK YATKINLIK

TABLE15-3 Selected Non-HLA Genetic Polymorphisms
| Associated with Autoimmune Diseases
Disease HLA allele Relative risk Sex ratio (9:0') Gene of
Interest Function Diseases
Ankylosing spondylitis B27 874 0.3 Genes Involved in Immune Regulation
) PTPNZ22 Protein tyrosine phosphatase; rolein T~ RA, T1D, IBD
Type 1 diabetes DQ2 and DQ8 ~25 ~1 and B cell receptor signaling
CD2/CD58  Costimulation of T cells RA, MS
Goodpasture’s syndrome DR2 15.9 ~1 IL23R Component of |L-23 receptor; role in IBD, PS, AS
generation and maintenance of T17
Pemphigus vulgaris DR4 144 ~1 cells
Lo Downregulates expression of costimu-  IBD, SLE, T1D
Autoimmune uveitis B27 10 <05 lators, MHC molecules, 1L-12 in den-
dritic cells; inhibits Ty1 responses
Psoriasis vulgaris CWe 7 ~1 CTLA4 Inhibitory receptor of T cells, effector ~ T1D, RA
molecule of regulatory T cells
Systemic Iupus erythematosus DR3 58 10-20 L2121 Growth and differentiation factors for IBD, CeD, RA,
T cells; IL-2 is involved in T1D, MS
Addison’s di DR3 5 13 maintenance of functional Tregs
DS Ceaae IL12B p40 subunit of [L-12 (Ty1-inducing IBD, PS
. . cytokine) and IL-23 (Ty;17-inducing
Multiple sclerosis DR2 48 10 cytokine)
: = BLK B lymphocyte tyrosine kinase, involved  SLE, RA
Rheumatoid arthritis DR4 42 3 in B cell activation
] IL2RA IL-2 receptor a chain (CD25); role in T MS, T1D
Graves' disease DR3 37 4-5 cell activation and maintenance of
regulatory T cells
Hashimoto’s thyroiditis DR5 3.2 4-5 Genes Involved in Responses to Microbes
: : R3 5 ’ NOD2 Cytoplasmic sensor of bacteria 1BD
Myasthema gras D 2 = ATG16 Autophagy (destruction of microbes, IBD
] maintenance of epithelial cell integrity)
Type | diabetes DQ6 0.02 i IRFS, IFIH1  Type |l interferon responses to viruses SLE

20



OTOIMMUNITE ILISKILI GEN

MUTASYONLARI

TABLE 15-4 Examples of Single-Gene Mutations That Cause Autoimmune Diseases
Gene Phenotype of Mutant or Knockout Mouse Mechanism of Failure of Tolerance Human Disease?
AIRE Destruction of endocrine organs by antibodies, lympho- Failure of central tolerance Autoimmune polyendo-
cytes crine syndrome (APS)
C4 SLE Defective clearance of immune complexes; SLE
failure of B cell tolerance
CTLA4 Lymphoproliferation; T cell infiltrates in multiple organs, Failure of anergy in CD4* T cells; defective CTLA-4 polymorphisms
especially heart; lethal by 3-4 weeks function of regulatory T cells associated with
several autoimmune
diseases
FAS/FASL Anti-DNA and other autoantibodies; immune complex Defective deletion of anergic self-reactive B Autoimmune lympho-
nephritis; arthritis; lymphoproliferation cells; reduced deletion of mature CD4* proliferative syndrome
T cells (ALPS)
FOXP3 Multiorgan lymphocytic infiltrates, wasting Deficiency of functional regulatory T cells IPEX
12, Inflammatory bowel disease; anti-erythrocyte and anti- Defective development, survival, or function None known
IL2Ray/B DNA autoantibodies of regulatory T cells
SHP1 Multiple autoantibodies Failure of negative regulation of B cells None known

21




OTOIMMUNITE vs OTOIMMUN HASTALIK
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Masri, S., Miller, C.S., Palmer, R.F. et al. Toxicant-induced loss of tolerance for chemicals, foods, and drugs: assessing patterns of exposure behind a global phenomenon. Environ Sci Eur 33, 65 (2021).



OTOIMMUNITE
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IMMUN TOLERANS NASIL KIRILIR?
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VIRUSLER ve OTOIMMUNITE
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Bir Ornek Olarak Romatoid Artrit

Inflamed knee joint

Oto antikorlar
Sitrllinasyon: ACPA
Karbamilasyon: Anti-CarP Ab
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MSS’de INFLAMASYON

Blood CSF

vessel

CNS
parenchyma

A b Anti-CNS antigen
ok specific antibodies

Autoreactive T cells
escape thymus

Lymph node

Cytotoxicity
. —(perforin, granzyme BJW
TNFa & IFzrxy

IF Tyl
’—> IL—W((T:I;) N
Inflammato tokines
__ofammatgryevtokines
Metalloproteinases

CNS inflammatory response

Oligodendrosit
Prekirsor
l ctokines \ Hiicre
8 recruit Microglial

§ additional N= % activation Impaired

cells H = ) remyelination
= (LA .- _—h

YN\ Demyelination and axonal damage

| <2
- @

Antigen-loaded '
dendritic cell

Soluble

Environmental
exposures

(e.g. bacteria,
viruses, smoke)

Multiple Skleroz ile iliskili virtisler: EBV, CMV, Varicella-Zoster

Alberti P, Handel AE. The contribution of thymic tolerance to central nervous system autoimmunity. Semin Immunopathol. 2021 Feb;43(1):135-157. doi: 10.10@77/500281-
020-00822-z. Epub 2020 Oct 27. PMID: 33108502; PMCID: PMC7925481.



VIRUSLER ve

OTOIMMUNITE

Autoimmune ) Target Cells or Immune Cells )
. Virus ) ) Pathomechanism Ref.
Disease Self-Peptides or Cytokines
HTLV Synovial cells IL1, IL6, TNF-a Autonomous proliferation of synovial cells and inflammation [163,164 165]
Rheumatoid
iti Aut ti
Arthritis EBV Collagen and keratin ”?f;;'ve Molecular mimicry [166,167,168]
Multiol Herpes Peripheral sensory nerves, Cytotoxic T Mol | o fHSVA al tein oB epit d a brai
ultiple olecular mimicry o - coprotein gB epitope and a brain-
sdl P ) simplex virus (HSV1, sensory lymphocyte, Y < egci);’lc fF;ctor g= epilop [169,170]
clerosis HSV2) ganglia in CNS IL-6 P
CNS, Antibodies against EBV antigens viral capsid antigen (VCA),
Epstein—-Barr myelin.basic Protein (MBP?, CD4* and CD8* Epstein—?arr nuclear antigen 1 (EBNA1.), and early antigen (EA), (127171172173 174 175.176)
Virus (EBV) anoctamin 2, glial cell adhesion T cells Epstein—Barr latent membrane protein 1 (LMP1), molecular
molecule (GlialCAM) mimicry
Human Herpesvirus 6 . Molecular mimicry of
Oligodend te, MBP T cell 177,178 179
(HHV-6) 'godendrocyte, cels virus peptide U24 with MBP (177.178,179]
. ) Ganglia in CNS,
Varicella-Zoster Virus ) CD4* and CD8*
vzV) peripheral blood mononuclear T cells - [180]
cells (PBMCs)
Human Endogenous CNS in white TNE-a Induction of free radicals, [169,170.181.182]
Retroviruses (HERVS) matter lesion, (PBMCs) ) ER stress T
Systemic B- and epithelial cells; EBV-specific
Lupus EBV anc ep : P Molecular mimicry [183 184 185]
autoantibodies: SmB and Ro60 T cells
Erythematosus
Coxsackie B4 GADES In the beta-cells of IFN-yitype-1- Molecular mimicry [186]
pancreas IFN, IL-4
o CD4* and CD8* o
Rubella GADB65/67 of the pancreatic islets T cell Molecular mimicry [187,188]
Diabetes cells
Mellitus Type 1 T . P
) yrosine Molecular mimicry and
Rot Type | IFN 189,190
olavirus phosphatase |1A-2 ype Bystander activation [189,190]
) GADS5 specific o
Cytomegalovirus GADB5 Molecular mimicry [191]
T-cells
28
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CEVRESEL DEGISIMLER VE EPITELYAL BARIYERLER

leaky barrier

Formation of a O O O
O

Translocated

FIGURE-2 Ozdemir C et al. O O O microbiome

Ozdemir C, Kucuksezer UC, et al. How does global warming contribute to disorders originating from an impaired epithelial barrier? Ann Allergy Asthma Immunol. 2023 Dec;131(6):703-712.
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CEVRESEL DEGISIMLER VE EPITELYAL BARIYERLER

FIGURE-1 Ozdemir C et al.

Ozdemir C, Kucuksezer UC, et al. How does global warming contribute to disorders originating from an impaired epithelial barrier? Ann Allergy Asthma Immunol. 2023 Dec;131(6):703-712.
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EPITEL YANITLARI
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and exacerbation of allergic and other chronic inflammatory diseases. Asia Pac Allergy. 2023 Mar;13(1):28-39 32



EPITEL YANITLARI

Epithelial Migration of the microbiome Opportunistic Translocated microbiome
damage inside and beneath pathogens: Microbial dysbiosis
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EPITEL ILISKILI INFLAMATUVAR HASTALIKLAR

Table 2.

Diseases in which epithelial barrier disruption has been linked to

pathogenesis

Disease related to epithelial barrier disruption References
Obesity [130]
Nonalcoholic steatohepatitis [131]
Liver cirrhosis [87]
Multiple sclerosis [132]
Systemic lupus erythematosus [133]
Ankylosing spondylitis [134]
Type 1 diabetes [135]
Autism spectrum disorders [136]
Parkinson disease [137]
Alzheimer disease [138]
Stress-related psychiatric disorders [139]
Chronic depression [140]
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TOLEROJENIK vs INFLAMATUVAR

Antijen
Almima
TLR7 / TLR9 i i,
X s 0 e
Tetiklenmesi TLR4 / TLRS
TER e ) . Tetiklenmesi
Tetiklenmesi
— inflamasyon
1IL-10 — | % |
Retinoik Asit —
*—— TNF-a

D Vitamini "
Tehlike iliskili

/ \ paternler

molekiiler
TOLEROJENIK DH INFLAMAT R DH
= Distik CDS0/86 =  Yiiksek CD80/86
= Digiik MHCII =  Yiiksek MHCII
« 1IL-10. TGF-B tiretimi « IL-1, IL-12, IFN-y iliretimi
« ILT2, ILT3, ILT4 betimlenmesi *  Artmig ASH kapasitesi
*  Treg uyarim *  ThI/Th2/Th17 uyarimm
* Baskilayic: etkiler * Inflamatuvar etkiler
*= Patolojik yamtlan engeller = Patolojik potansiyel

Kucuksezer U.C. et al, Acta.Medica Academica 2020.



