LYMPHOCYTE ACTIVATION
all immune system responses begin with NAÏVE T CELL ACTIVATION

features of T-cell activation that are distinct from other receptor-ligand processes


requires MHC-presentation


small proportion of T cells can respond to ANY antigen


many different MHC-peptide combinations are presented by a single APC


self-reactivity is a concern

Naive T-cell activation causes their DIFFERENTIATION


CD8+ cells respond to MHC class I ( indicates viral infection 



activation causes diffentiation into CYTOTOXIC T CELLS


CD4+ cells respond to MHC class II ( indicates microbial infection



activation causes differentiation into TH1 or TH2 cells



TH1 – inflammatory response (macrophage mediated)



TH2 – antigenic response (B-cell mediated)

T CELL COSTIMULATION –


signal 1 = antigen-MHC


signal 2 = antigen independent costimulatory signal (B7)


**ensures that only APC’s can cause T-cell differentiation**

APC’s:

DC’s – MOST important activator of T-cells; presentS viral antigens

Macrophages – present bacterial antigens

B cells – present bacterial and viral antigens
STAGES OF T-CELL ACTIVATION

INITIAL ENCOUNTER WITH APC’s – SIGNAL 1

occurs in lymph nodes, Peyer’s Patches, spleen


1) T-cells diapedese through the endothelial walls (ICAM mediated)

2) upon APC encounter, binding is first antigen INDEPENDENT


CD2 (T cell) and LFA-3 (APC)


3) antigen-dependent binding involves CD4/CD8 AND TCR to MHC on APC
mediated by ITAM, found within the INVARIANT chain of TCR (cytoplasmic CD3 complex)



ITAM is phosphorylated (by LCK on CD4 or CD8)?
SH2 binding domain is exposed that binds ZAP-70 (protein kinase)

(LCK phos. ZAP-70)?

ZAP-70 phos. LAT ( TYROSINE kinase cascades activated

4) cascade 1:  phospholipase C (PLC) leaves PIP2 to IP3 and DAG





IP3 causes intracellular increase in Ca++




Ca++ activates CALCINEURIN (phosphatase)





CN dephos. NFAT, exposing an NLS




NFAT can enter nucleus and stim. IL2 txn





**CN is a target of immunosuppressive drugs**






DAG activates Protein Kinase C



cascade 2:  Ras activated



**both cascades upregulate IL2 and IL2Rα transcription**



COSTIMULATION – SIGNAL 2

involves CD28 binding to B7 (membrane glycoprotein on APC’s)


result is enhanced IL-2 mRNA STABILITY

(post-txn regulation)


IL2 – IL2R binding results in clonal expansion (autocrine feedback loop)




inhibiting response to prevent host damage:




on naïve T cells, the only receptor for B7 is CD28




on active T cells, CD28 and CTLA-4 can bind B7




CTLA-4 binding INHIBITS proliferative response




**preventing T-cell overresponse is absolutely essential**

DIFFERENTIATION


- causes expression of specialized apparatuses that enable effector function


- loss of costimulation dependence (important because effector cells may not 

express B7 for costimulation)

B CELL ACTIVATION

requires antigenic signal and maybe other signals that are provided by TH2 cells

if TH2 is required ( antigen is thymus dependent (TD)


TH2 not required ( antigen is thymus independent (TI)


1) ag uptake by Ig


2) ag presentation on MHCII


3) TH2 recognition of ag:MHCII


4) B cell proliferation/differentiation (class switching, hypermutation)

B CELL SIGNALING after Ig binds ag


involves same tyrosine kinase pathways as for T cell responses


(PKC activation, Ras activation)


this is mediated by Ig associated transmembrane glycoprotein heterodimer 









(Igα/Igβ)








similar to CD3 for T-cells


BCR = b-cell receptor complex 



Ig + Igα/Igβ


Igα/Igβ have ITAM domains that bind SYK (analogous to Zap70) via SH2



also involves recruitment of BLK, LYN, FYN tyrosine kinases to BCR


BLNK is substrate for Syk ( leads to phos. cascade activation

AUGMENTATION – activated B cell can be further activated by COLIGATION of BCR 

to CR2

coligand is C3d:antigen complex presented on follicular dendridic cells


mech. unclear

INHIBITION – feedback inhibition by COLIGATION of BCR to spec. FcR


coligand is soluble antibody:antigen complex


occurs via ITIM motif on FcR which is coupled to phosphatase activation

proliferation and antibody production are both inhibited

