Outline of Lecture 02 (10-31 B; Desiderio)

Immunoglobulins I, Structure and Function

I.  Innate vs. Adaptive Immunity


A.  Innate immunity:  quick response to general invariant microbe features


B.  Adaptive immunity:  delayed response to diverse antigens, highly specific

II.  Features of Adaptive Immunity


A.  B and T lymphocytes mediated


B.  B cells produce antibody, recognize Ag outside of cells



1. Soluble antibody serves…




To neutralize viruses and toxins




To facilitate phagocytosis (opsonization)




To activate complement



2. Membrane bound antibody




activates lymphocytes




mediates Ag uptake for presentation by T cells


C.  T cells have TCR, can recognized Ag expressed inside cells


D.  Clonal selection theory: random Ab diversity and clonal expansion


E.  Memory causes secondary response to be faster and more specific

III.  Antibody Structure


A.  Heavy chains



50 kDa



variable (VH) and constant (CH 1-3) regions



(, (, (, (, ( chains corresponding to Ab class


B.  Light chains



25 kDa



variable (VL) and constant (CL) regions



( (major), ( chains


C.  Other



Ab are glycosylated at CH2



Papain digestion yields Fab and Fc fragments



Hybridomas provide monoclonal antibodies



IgG is flexible: hinge and elbow



Isotype vs. allotype vs. idiotype


IgG
Monovalent



Major Ab in serum



Four heavy chain isotypes with different functions


IgM
5-valent, joined by J chain



First to appear in immune response



Hinge region replaced by CH domain


IgA
Monovalent to trivalent



Extravascular secretion (glands, mucous membranes)



J chain plus secretory component (artifact of epithelial transport)


IgD
Monovalent



Major surface bound Ab on mature B cells


IgE
Monovalent



Responsible for immediate hypersensitivity



Hinge region replaced by CH domain

V.  Measurement of Ag-Ab interactions


A.  Immunogenicity determined by:  foreignness, size, complexity, genetic factors, mode of Ag administration


B.  Antigens can have multiple determinants (epitopes)


C.  Scatchard plot of bound/free vs. bound gives KA (slope) and valency (x-icept)


D.  Nonlinearity due to heterogeneous mixture of Ab


E.  ELISA, RIA, and competitive bindings measure Ag-Ab binding

