Outline of Lecture 02 (11-01 A; Desiderio)

Immunoglobulins II, Genetic Diversity

I.  Structural basis of Ag binding


A.  Hypervariable regions are CDR1-3, corresponds to loops that bind Ag


B.  Binding pocket made of CDRs from both heavy and light chains, mostly hydrophobic interactions


C.  Ab’s made of linked globular domains, each with the immunoglobulin fold

II.  V(D)J recombination


A.  Genome structure:



- ( (light): V-J joining, followed by single C exon



- ( (light): V joins JC



- Heavy:  DJ joining then VDJ joining, C exon chosen by RNA splicing


B.  Gene rearrangements detectable by southern blot


C.  Molecular mechanism



- RSS sequences (7/12/9 or 7/23/9 structure) are joined, 12-23 rule



- RAG-1 and RAG-2 are transposases that cut RSSs



- Recombination mediated by general DNA repair mechanism



- DNA junction can have N region (TdT mediated) or P regions, adds diversity to CDR3

III.  Class switching


A.  Class switching occurs without change in binding specificity


B.  IgM and IgD expressed together (differential polyadenylation and splicing)


C.  IgG, IgA, IgE expressed by switch recombination (loss of intervening genomic DNA)


D.  Switch recombination is stimulated by specific external stimuli

IV.  Somatic hypermutation


A.  Accounts for variability at CDR1 and CDR2 and affinity maturation


B.  Requires presence of enhancer sequences

V.  Membrane bound versus secreted


A.  Mediated by differential polyadenylation and splicing in the heavy chain


B.  Membrane bound has slightly longer heavy chain, for transmembrane segment

VI.  Gene rearrangement diseases


A.  agammaglobluinemia: no antibody at all


B.  hyper IgM syndrome: no switch recombination


C.  scid mutation: prevents V(D)J recombination


D.  cancer: aberrant rearrangements, e.g. translocations

