ANTIBODY STRUCTURE AND FUNCTION

INNATE


ADAPTIVE IMMUNITY

genetically hardwired

plastic – involves shuffling DNA

germline evolution

somatic

stereotypic response

varied

primary defense


delayed BUT efficient

Innate immunity cannot protect against bacterial evasion mechanisms (capsulation)


innate only recognizes features common (LPS) to certain pathogens

Innate response is essential for adaptive response

MAJOR PLAYERS



B Cells – differentiate and cab secrete antibodies


secreted antigen receptor = antibody



membrane bound are involved in B cell differentiation to PLASMA cells




(T cells also help mediate differentiation)



secreted antibodies

· neutralization (toxins/viruses)

· OPSONIZATION (promotes phagocytosis upon pathogen binding)

· COMPLEMENT assistance (leads to pore formation in pathogen)


T cells – recognize antigens presented of SURFACE of infected cells


CLONAL SELECTION THEORY

1. B cells generate antibody diversity AT RANDOM

2. an antigen encounter leads to PROLIFERATION AND DIFFERENTIATION

3. progeny have IDENTICAL antigen recognition

4. self-responsive antibodies are deleted (TOLERANCE)

LAG period between encounter and primary response


proliferation takes time


memory cells are produced which mediate secondary response



more cells that recognize antigen to start with ( heightened response

STRUCTURE – (IgG)    


PAPAIN cleavage – 3 fragments



2 identical Fab’s



1 Fc


PEPSIN cleavage – 1 fragment (Fab2)


Heterogeneous response to infection – “polyclonal”



MYELOMA’s – huge homogeneous production of antibodies;  “monoclonal”



Hybridomas – fuse antibody producing B cells (from spleen) to myelomas 




can screen for desired antibodies




led to antibody AA sequencing 


SECONDARY STRUCTURE



“beads on a string”




every chain divided into 100 AA domains (V = variable; C = constant)





V – binds antigen









C – invariant among antibody class






effector role



light chain – 2 domains (1V,  1C)



heavy chain – 4 domains (1V,  3C)




“superdomain” = overlap of heavy and light variable chains



heavy and light chains stitched together by sulfhidryl linkages



flexible hinge/elbow




proven by DNP/EM studies




hinge – 180 degrees flexion/ 180 rotation
(between C1 and C2)




elbow – 50 flesion/ 0 rotation

(between V and C1)




**increases antigen recognition variablity**

ANTIBODY CLASSES (5)


all have same basic building plan as IgG but are distinguishable ONLY by heavy chains



IgG = gamma



IgA = alpha



IgM = mu



IgD = delta  (most abundant on cell surface, but FUNCTION UNKNOWN)



IgE = epsilon  (involved in allergic response)



each can associate with either a kappa or lambda LC


IgM – 5 IgG’s stitched together by a JOINING CHAIN  ( maximal of 10 antigen binding events




longer heavy chain; extra constant chain




complement activity


IgA – usually exists as a dimer of IgG’s



abundant in SECRETION  



found in breastmilk and enters infant bloodstream after feeding




IgG can cross placenta as it is found in maternal SERUM

TERMINOLOGY:


ISOTYPIC difference – due to different LOCI being coded



(the difference between IgG and IgA is that alpha and not gamma HC is translated)


ALLOPTYPIC difference – different POLYMORPHISMS of same locus



if polymorphism in HC ( multiple “different” antibodies produced even though all have 

same antigen recognition domain


IDIOTYPIC difference – arise in somatic evolutionary time; NOT INHERITED



variation in shape of antigen binding sites



**UNIQUE to antibody**

ANTIGENS


Immunogenecity:

· Foreignness (tolerance)

· Size (>1000 Da)

· Chemical complexity 

· Genetic factors of infected animal

· Mode of administration 

usually proteins ( folding introduces complexity


CONFORMATIONAL determinant:  antigen only recognizes tertiary structure


LINEAR determinant:  antigen can recognize a specific loop ( secondary structure rec.


NEOANTIGENIC:  antigen binding site recognized only upon cleavage


HAPTENS – small synthetics that couple to a larger (carrier) molecule to elicit an 

immune response

· can elicit response w/out carrier

**useful in demonstrating 
SPECIFICITY of recognition**

equilibrium dialysis – to measure affinity/valence of antibody:antigen int.


2 chambers – one containing antibody and one without


1. add hapten-containing sol’n ( it will equilibrate across membrane


2. antigen binding ( higher concentration in antibody containing side


3. repeat at varying hapten concentrations ( plot conc. vs. binding


**SEE SCATCHARD PLOTS**



Ko = “average affinity”




inverse of concentration of ligand at half-maximal saturation of antigen binding 

sites

high conc. necessary for ½ maximal saturation ( (take inverse) ( low Ko ( 

WEAK

ANTIGEN BINDING ASSAYS:


ELISA – most common and simple




antigen is untagged and fixed in well



antibody is labeled with an ENZYME

1. mix and allow binding

2. wash away unbound antibody

3. add SUBSTRATE that reacts with enzyme label to make colored product

4. measure absorbance of colored product ( determine antibody concentration

