T-CELL ANTIGEN RECOGNITION

B and T cells are morphologically identical

Claman studies – 


BOTH T and B cells are necessary for antibody response to antigen 

T cells obey CLONAL SELECTION also


T cells don’t secrete antibodies once activated; they just proliferate

sole function of THYMUS is to make T cells

UNIQUE ANTIGEN RECOGNITION MECHANISM


T cells recognize short linear aa stretches (approx. 10 aa’s) ( no CONF. DET.




only recognize proteins (no CHO’s)



antigens must be PRESENTED on APC (antigen presenting cell)








DENDRITIC cells








Macrophages, to an extent


MHC RESTRICTION – T cells only respond to host APC’s



indicates there must be a genetic link  (






link is the major histocompatability complex



lots of polymorphism in the MHC between individuals




MHC:  (HLA in humans)




encodes cell surface proteins recognized by T cells




3 classes of genes (I, II, III)




class 
human


mouse

Comp




I
A, B, C genes

K,D,L

HC, β2






II
DP, DQ, DR

IA, IE

α, β




Class I – expressed everywhere except RBC, neural tiss.




Class II – B Cells, macrophages, dendridic cells



**these genes are highly polymorphic** ( “balanced polymorphism”




no “wild-type” exists



***a T cell recognizes ONE of the several expressed MHC on an APC***

T CELL ANTIGEN RECEPTORS


receptors behave as a unit that SIMULTANEOUSLY identifies Ag and MHC


αβ heterodimer held together by disulfide bonds



rearrangement within these units same as in B-Cells



however:  no class switching




no somatic hypermutation


CD3 – unique to T-cells; play no role in specific recognition



involved in TCR surface expression and signal transduction



can target CD3 to deplete T cells 

AG PROCESSING


protein must first bind to MHC in APC before T-cell is even involved  


MHC is highly polymorphic ( some APC’s will bind certain antigens in certain 

individuals;  others won’t

(most humans respond to most antigens)

certain HLA genotypes predispose individuals to autoimmune diseases

ANTIGEN-MHC BINDING


CLASS I – at most 6 different types


peptide binds tightly in groove between 2 alpha helices



pocket not specific for ALL 10 aa’s, just at ANCHOR positions



one MHC can bind several different antigens

PRESENTATION MODEL

1) uptake of antigen by APC

2) processing (proteolysis)

3) presentation in MHC 

explains how T cells can respond to native or denatured antigens


that surface presentation is involved


that the process is MHC restricted

**no antigen binding to MHC ( MHC cannot be surface exposed**

MHC WILL bind and expose self proteins ( autoimmunity NOT governed at this level

  T CELL FUNCTIONS


HELP



cytokine release (activate other T cells or B cells)



cells express CD4 (surface protein, Ig-like BUT all are identical)





recognizes class II MHC constant region



independent of TCR, but associates when TCR binds MHC



the number of these cells falls from 1,000 to near zero in AIDS


CYTOLYSIS



kill virally infected cells (beneficial if cells can be replaced)



cells express CD8 ( recognize class I


**CD4, CD8 also play a role in intracellular signaling**

DIFFERENT ANTIGEN PROCESSING PATHWAYS


EXOgenous antigens are endocytosed/phagocytosed and presented via MHC II



MHC II proteins associate w/ INVARIANT CHAIN




causes fusion w/ endocytic compartment so it can pickup ag’s 




invariant chain degrades and MHC II:ag complex exocytoses



CD4 helpers arrive ( antibody production is activated


ENDOgenous antigens (eg. VIRAL PROTEINS) are presented by MHC I



TAP1/2 transport viral peptides into ER lumen (where MHC binds them) 

after proteosomal cleavage

**can’t bind MHC class II b/c of invariant chain**

CD8 arrives ( infected cell is killed

B-T INTERACTION

1) B cell Ig will bind soluble antigen

2) antigen is internalized and degraded

3) MHC II presentation on B cell

4) T-helper cell recognizes antigen

**B cell and T cell “see” same antigen in different ways**

Other accessory molecules are involved


adhesion


additional signaling


specificity determined solely by TCR/MHC interaction

SUPERANTIGENS – 


bacterial or viral proteins that can stimulate a VERY strong immune response


do not undergo any processing/degradation


simultaneously bind MHCII and TCR B-chains variable region






only 20 V genes exist!!


activates 5% of T-cells ( 

OVER-response can be harmful to host

IN VIVO ANTIGEN-SPECIFIC T-CELL DETECTION – 


link MHC Class I to Ig


can bind TCR’s in tandem

