Outline of Lecture 13 (11-07 B; Powell)

T Cell Tolerance

I.  Overview


A)  Billingham neonatal graft experiments demonstrate learning of tolerance during development


B)  Shift of self-nonself paradigm to “danger theory”: immune response generated in presence of danger (e.g. PRRs activated by PAMPs) and tolerance in absence


C)  Signal 1 vs. 2



Signal 1




TCR recognition of Ag




Alone is tolerogenic, leads to anergy or deletion



Signal 2




Costimulatory molecule engagement




With signal 1, leads to T cell activation

II.  Mechanisms of T Cell Tolerance


A)  Central tolerance:  Mediated by negative selection in thymus


B)  PERIPHERAL TOLERANCE



1)  Ignorance




- Autoantigen level is so low that anti-self T cells are not activated




- Poor mechanism for tolerance: deleterious T cell is still present in periphery



2)  Clonal Deletion




- Negative selection can occur in the periphery as well in absence of signal 2



3)  T cell anergy




- In the absence signal 2, T cell can become anergic




- Anergic T is unresponsive to signals 1 + 2, but recovered by IL-2



4)  T regulatory cells




- Absence of CD4+25+ T cells causes autoimmune disease




- These cells act by inhibiting IL-2 production




- Other cells are also regulatory (e.g. TH3 secretes TGF-(, TR1 secretes IL-10)



5)  Immunoregulation




- True role of TH3 and TR1 is to negatively regulate immune response


- Function can be extended to inhibit autoimmunity and therefore promote tolerance


- Providing Ag through gut (or lungs) can activate these cells and mediate tolerance

