Antibody Structure 

Even before purified preparation of antibodies were readily available, early workers deduced considerable information about the structure of immunoglobulins. In the 1950, Rodney Porter treated IgG from rabbits with papain which cleaved the molecule into three fragments. Two of the fragment are called fragment antigen binding (Fab) and one fragment is called fragment crystilizable (Fc). The Fab fragment retains its antigen binding ability and Fc can be crystillized which means that it must be pure. Fc has carbohydrates and has many effector functions (binding complement and binding to cell receptors) expressed by antibodies. The antigenic determinant that distinguish one class of antibody from another is located on the Fc fragment. The digested material was separated on a carboxymethylcellulose (CM) column, which separates molecules on the basis of charge. A CM column has negative charges and binds positively charged molecules. The fragments that bind are eluted with a salt gradient. Each fragment (Fab and Fc) has a sedimentation coefficient of 3.5 S and a molecular weight of 50 kD. 
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Pepsin was also found to digest IgG into fragments (F(ab')2 and pFc fragments). By 1960 Gerald Edelman treated IgG with reducing agents, such as mercaptoethanol, in the presence of urea and split the molecule into four peptides (disulfide bonds were reduced). Reassociation was prevented with an alkylating agent such as iodoacetate. The chains were separated by size on Sephadex column. They found two L chains with a molecular weight of 25 kD and two heavy chains with 50 kD. 
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With the availability of homogeneous Igs, it soon became evident that the two H chains were always identical in a given molecule, as were the L chains. H chains contain about 440 amino acids, whereas L chains possessed about 220 amino acids. The variable (V) region different between two L chains from different molecules. The constant region of the L chain is the same amino acid sequence in different amino acids. A similar pattern was found in the H chain. The variable region in the H chain is only about 25% as long as the C region. Each domain consist of about 110 amino acids. Each domain Contains a intrachain disulfide bridge of about 60 residues. 

Heavy Chains are distinguishable on the basis of amino acid sequences in their C region and by the number of domains. L chains are distinguished by the amino acid sequences in their C regions. Antibodies contain kappa or lambda chains but not one of each. Only about 5% of mouse antibodies have lambda chains where as 40% of humans contain kappa chains. 

Human Kappa chain has about four subgroups, while lambda has about six sub groups. Each subgroup contains certain amino acids in defined positions that are never changed, while other amino acids that localize nearby may display pronounced variability 

Light Chain Variable Regions 

Hypervariable subregions were observed in three sites within Kappa and lambda variable subregions. Each hyper variable region contains about 10 amino acids, which serve as contact residues for antibody binding. They function as complementary determining regions (CDRs) with respect to the binding of an antigen. The three hypervariable sub regions (CDRs) of the L chain and the CDRs on the H chain determine antibody specificity for antigen. In the variable region there are areas that are fairly constant in between the CDRs. 

Index of variability 

Measurement of variability at any amino acid position may be calculated by the following equation. 

Variability = Number of different amino acids found at that point/Frequency of the most common amino acid at that position. 

Thus, the index can range from 1, for a completely invariant position, to a maximum of 400 for a position in which all 20 amino acids are different. 

V = 1/1 =1 

V= 20/(1/20) = 400 
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IgG is the most abundant class of Ig in the body, constituting approximately 75% of the total immunoglobulin and distributed equally within the intravascular and extravasular pools. Very little IgG is produced during the early stages of the primary response to antigen but is the major form of antibody produced during the secondary response. IgG is also the most commonly seen myeloma protein. 
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