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Omurgasiz canlilar; koruyucu engeller, toksik molekuller, daha ® .°—Vi'"5
blayuk hicreleri yok edip sindiren fagositik hicreler gibi korunma
mekanizmalari gelistirmiglerdir.

Omurgalilarda dogustan bagisiksal yanitlari ilk savunma hatti
olarak kullanirlar, bunun yaninda uyarlanir bagisiklik sistemi ¢ok

daha karmagik bir sistemdir ve her ikisi birlikte caligarak 5 -
virus-infected

patojenleri ortadan kaldirir.

host cell
Uyarlanir bagisiklik sistemi, patojene 6zgudir ve uzun sdreli l
koruma saglarlar. Yikici sonuclari oldugu icin, konaga ait
olmayan yabanci molekullere karsi uyariimalari 6nemlidir. innateimmune virus
Yabanci olani tanima ve kendinden olmayani ayirt etme en e s
temel 6zelligidir (otoimmunite).
Vucuda giren bircok molekul zararsizdir ve bunlara kargi tepki
gelistirmek gereksizdir. Ancak saman nezlesi, astim gibi alerjik antibody T-cell-mediated
durumlar buna 6rnektir. response response
Konaga antijen geldiginde, o molekiile 6zgi yanit olusur. bir B cell e
aminoasit farkliigi veya optik izomerlere de farkh yanit XCVL GD/
gelistirecek kapasitededir. 2
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B ve T hic. Lenfoid organlarda bulunur.
Primer lenfoid organlar: Timus ve kemik iligi
Sekonder lenfoid organlar: Bademcik, dalak, peyer plaklari, apandis, lenf nodlari.

B hicreleri immunglobulin Gretiminden sorumludur, bu antikorlar antijenlere spesifik olarak baglanirlar ve onlari
etkisizlegtirirler ve diger yandan fagosite edilmelerini saglar.

T hilcreleri ise konak hicrelerin ylzeyinde sunulmus olan yabanci antijene dogrudan harekete gecer.
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Antijenle uyarilip farklilasmayan T ve B huc. ayirt edilemez, B hic. ER fazla bulunur.
Sitotoksik T huic. enfekte hiic yok ederken
T helper’lar sitokinler salgilayarak Makrofaj, B Huc., Sito. T hic. farklilasmasina yardim ederler.
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Antijenin antikora baglandigi bélgeye Antijenin determinant yada
epitop denir. Kuvvetli epitoplara immunodominant bdlge denir.

Ornegin lizin kéklerinin DNP grubuna bile birden ¢ok hiicre
uyabilir, yuzlerce farkli anti-DNP antikoru olusmasi muhtemeldir.

Bu tir yanitlar poliklonal olarak adlandirilir. Sadece birkac klon
etkinlesmisse oligoklonal, tekbir klon olusmugsa monoklonal
denir.
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Nerdeyse sinirsiz sayida molekile karsi immun yanit gelisirken, Konak’ta kendi molekullerine karsi
yanit gelismez?

Balb/C’ye dogumdan sonra nakledilen C57BI/6 deri parcasina edinilmis bagisiksal tolerans geligtirilebilir.
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Kendine karsi tolerans gelistirme: Klon delesyonu, Klon duyarsizlastiriimasi, reseptér diizeltme, Ozel bir T
hic. ile “kendi” ile tepkimeye giren lenfositleri baskilama islemlerini igerir.
Kendi antijeni ile kargilasildiginda etkinlesmek yerine neden toleransa yol acar?

iImmiin yanit olusabilmesi igin bir esuyarici sinyal olusmasi gerekir. antijen sunan bir hicrenin T helper’larla
etkilesmesi ve bunun B hiic. uyarmasi gereklidir. Yine de karsilastigi zaman, esuyari olmaksizin, antijen
lenfositi etkisizlestirme yada 6ldirme egilimindedir.

Myasthenia Gravis hastaliginda tolerans kalkar ve asetilkolin reseptdrlerine B ve T hilcreleri saldirirlar.
Toleransin nasil ortadan kalktigi bilinmemektedir.
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Antikorlar yalnizca B hiic tarafindan yapilir. Plazma prot. %20’sini olustururlar. ik salgilanan IgG’ler salgilanmaz
yuzeyde kalir ve yaklasik 105 IgG bulunur bir hiicre ytzeyinde. Farklilastiklarinda saniyede 2000 molekul IgG
salgilayabilirler.
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The Five Immunoglobulin (Ig) Classes
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total antibody in 6% 80% 13% 0.002% 1%
serum
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Fixes complement yes yes no no no
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Table 25-1 Properties of the Major Classes of Antibodies in Humans

Heavy chains T8 d v a €
Light chains KOrA  KOrA KOrA KOrA KOr\
Number of four-chain units 5 1 1 fior2: 1
Percentage of total Ig in blood 10 <1 75 15 <1
Activates complement ++++ - +4 - -
Crosses placenta - - + - -
Binds to macrophages and neutrophils - - + - -
Binds to mast cells and basophils - - - - +

Table 25-1 Molecular Biology of the Cell (© Garland Science 2008)
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T hic. B hdc. uyariimasindan sorumlu
olmalarinin yaninda patojenlerin ortadan
kaldiriimasindan da sorumludur.

antijen sunan hucreler, antijene ait peptid
parcalarini MHC’ler sayesinde sunar.

T hc. ikincil lenfoid dokuda yada gég¢ ettigi
enfeksiyon odaginda kisa mesafede etkilidir.

T hic. reseptorleri, sadece membran baghdir ve
salgilanmazlar. hem helper’larda ve sitotoksik T
hac. bulunur, Ig’lerin tek koluna benzer bir
yapidadir.

B hic. antikor cgesitliligini saglamakta kullanilan sistemler aynidir, ayni V(D)J rekombinaz kullanilir, ancak
somatik hipermutasyon gortlmez.
T Huc. uyariimalari Antijen sunan hticrelerce gergeklestirilir, bunlar dentritik hicreler, makrofajlar ve B
hicreleridir. Olgunlasmamis dentritik hicreleri deri, bagirsak, solunum yollarina yakin olarak bulunurlar ve
kargilastiklari patojenleri ve toksinleri en yakin lenfoid organa gétururler.
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Antijen sunan hucreler

1) yabanci antijenleri T htic. reseptdriine sunan
MHC prot.

2) T hic. yuzeyinde kendilerine uyan reseptorlere
baglanan es-uyarici proteinler.

3) hucre-hlcre yapismasini saglayan molekdller.
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Table 25-2 Properties of Human Class | and Class Il MHC Proteins

Genetic loci HLA-A, HLA-B, HLA-C DP, DQ, DR

Chain structure a chain + B,-microglobulin a chain + B chain

Cell distribution most nucleated cells dendritic cells, B cells, macrophages, thymus epithelial
cells, some others

Presents antigen to cytotoxic T cells helperT cells, regulatory T cells

Source of peptide fragments  mainly proteins made in cytoplasm  mainly endocytosed plasma membrane and
extracellular proteins

Polymorphic domains a, +a, a, +B,

Recognition by co-receptor cD8 cD4

Table 25-2 Molecular Biology of the Cell (© Garland Science 2008)
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Table 25-3 Some Accessory Proteins on the Surface of T Cells

CD3 complex Ig(exceptforl) allTcells — helps transduce signal when antigen-MHC
complexes bind to TCRs; helps transport
TCRs to cell surface
cDa g helperT cells, regulatory class Il MHC promotes adhesion to dendritic cells and
Tcells target cells; signals T cell
cDs g cytotoxic T cells class | MHC promotes adhesion to dendritic cells and
infected target cells; signals T cell
cD28 g most T cells B7 proteins helps activate T cells
(CD80 and CD86)
CTLAS g activated T cells B7 proteins inhibits T cell activation
(CD80 and CD86)
CD4o0ligand Fasligand family effector helperT cells CD40o co-stimulatory protein that helps activate

macrophages, B cells, and dendritic cells

*CD stands for cluster of differentiation, as each of the CD proteins was originally defined as a blood cell “differentiation antigen”
recognized by multiple monoclonal antibodies. Their identification depended on large-scale collaborative studies in which hundreds
of such antibodies, generated in many laboratories, were compared and found to consist of relatively few groups (or “clusters”), each
recognizing a single cell-surface protein. Since these initial studies, however, more than 240 CD proteins have been identified.
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Table 25-4 Properties of Some Cytokines

L2 all helper T cells; some cytotoxic T cells stimulates proliferation and differentiation of activated T cells;
required for regulatory T cell development in thymus

L4 T,2 cells, basophils, and mast cells stimulates B cell proliferation, differentiation, and class switching to IgE
and IgG1; promotes T,2 and inhibits T, 1 cell development

Lz many non-T cells promotes memory T cell survival

Lo T,2 cells, macrophages, and dendritic cells inhibits macrophages and 7,1 cell development

L2 B cells, macrophages, dendritic cells, and  induces T, 2 cell development and inhibits T,,1 cell development

granulocytes

IL1s many non-T cells promotes memory T cell survival

1z some effector helper T cells stimulates inflammatory responses

IFNy T, 1 cells and cytotoxic T cells activates macrophages; increases MHC expression in many cell types

TGFB regulatory T cells suppresses effector T cell activity, dendritic cells, and macrophages

TNFa T,1 cells and macrophages activates endothelial cells and macrophages
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