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LECTURE-8 

HUMAN IMMUNOGLOBULIN CLASSES, SUBCLASSES, TYPES AND SUBTYPES 

A. Immunoglobulin classes 

 The immunoglobulins can be divided into five different classes, based on differences in the amino 

acid sequences in the constant region of the heavy chains.  

 All immunoglobulins within a given class will have very similar heavy chain constant regions.  

1) IgG - Gamma heavy chains 

2) IgM - Mu heavy chains 

3) IgA - Alpha heavy chains 

4) IgD - Delta heavy chains 

5) IgE - Epsilon heavy chains 

B. Immunoglobulin Subclasses 

 The classes of immunoglobulins can be divided into subclasses based on small differences in the 

amino acid sequences in the constant region of the heavy chains. 

 All immunoglobulins within a subclass will have very similar heavy chain constant region amino 

acid sequences. These differences are most commonly detected by serological means. 

1. IgG Subclasses 

a)  IgG1 - Gamma 1 heavy chains 

b)  IgG2 - Gamma 2 heavy chains 

c)  IgG3 - Gamma 3 heavy chains 

d)  IgG4 - Gamma 4 heavy chains 

2.  IgA Subclasses 

a)  IgA1 - Alpha 1 heavy chains 

b)  IgA2 - Alpha 2 heavy chains  

C. Immunoglobulin Types 

 Immunoglobulins can also be classified by the type of light chain that they have.  

 Light chain types are based on differences in the amino acid sequence in the constant region of the 

light chain. These differences are detected by serological means. 

1. Kappa light chains  

2. Lambda light chains  
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D.  Immunoglobulin Subtypes 

The light chains can also be divided into subtypes based on differences in the amino acid sequences in 

the constant region of the light chain. 

1. Lambda subtypes 

a)  Lambda 1  

b ) Lambda 2  

c)  Lambda 3  

d)  Lambda 4  

E.  Nomenclature 

Immunoglobulins are named based on the class, or subclass of the heavy chain and type or subtype of 

light chain. Unless it is stated precisely, you should assume that all subclass, types and subtypes are 

present. IgG means that all subclasses and types are present. 

 

CLASSES OF IMMUNOGLOBULIN 

Antibody or immunoglobulin classes differ in valency as a result of different numbers of Y-like units 

(monomers) that join to form the complete protein.  

For example, in humans, functioning IgM antibodies have five Y-shaped units (pentamer) containing a 

total of 10 light chains, 10 heavy chains and 10 antigen-binding. 

a) IgG class 

 

Properties of IgG 

 Molecular weight: 150,000 

 H-chain type (MW): gamma (53,000) 

 Serum concentration: 10 to 16 mg/Ml 

 Percent of total immunoglobulin: 75% 

 Glycosylation (by weight): 3% 

 Distribution: intra- and extravascular 

 Function: secondary response 
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 IgG is a monomer. 

 It is found in highest concentration in blood (serum), so it’s major role in antibody-mediated defense 

mechanisms. 

 γ epitopes on its heavy chains. 

 Because of its size it can escape from blood vessels more easily. 

 So it participates in the defense of tissue spaces and body surfaces. 

 IgG can opsonize, agglutinate and precipitate antigen. 

 Produced mainly in secondary immune response. 

b) IgM class 

 IgM is found in the second highest concentration after IgG. 

 It is formed by five 180 KDa subunits (900 KDa), a small polypeptide called the J chain (15KDa) 

joins two of the units to complete the circle. 

 It is a pentamer. 

 π epitopes on its heavy chains. 

 There is additional domain CH4 but there is no hinge region.  

 IgM valency is 10 but it is only 5 because of strike hindrance between antigen molecules. 

 IgM is the major immunoglobulin produced in primary immune response, but it is also produced in 

secondary immune responses. 

 It can opsonize, neutralize and agglutinate antigens. 

 It can also activate complement cascade. 

 Because of its size it is confined to bloodstream. 

 

Properties of IgM 

 Molecular weight: 900,000 

 H-chain type (MW): mu (65,000) 

 Serum concentration: 0.5 to 2 mg/mL 

 Percent of total immunoglobulin: 10% 

 Glycosylation (by weight): 12% 

 Distribution: mostly intravascular 

 Function: primary response 
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c) IgA class 

 Monomeric IgA has a MW of 150KDa, but it is found as a dimer. 

 Dimeric IgA is linked by J chain which links CH2 of one molecule to CH3 of the 

other. 

 IgA is major component in human sera, but it is minor component in animal sera. 

 IgA is major immunoglobulin in cholesterol secretions of non-ruminants. 

 IgA can’t opsonize antigen, it does not activate complement cascade, but it can 

agglutinate antigen and neutralize viruses. 

 Major role of IgA is to prevent adherence of antigens to body surfaces where it is 

known as secretory IgA (SIgA). 

 The secretory piece protects IgA from digestion by intestinal proteolytic enzymes. 

 α-epitopes on its heavy chains. 

 

Properties of IgA: 

 Molecular weight: 320,000 (secretory) 

 H-chain type (MW): alpha (55,000) 

 Serum concentration: 1 to 4 mg/mL 

 Percent of total immunoglobulin: 15% 

 Glycosylation (by weight): 10% 

 Distribution: intravascular and secretions 

 Function: protect mucus membranes 

 

d) IgD class 

Proper ties of IgD 

 Molecular weight: 180,000 

 H-chain type (MW): delta (70,000) 

 Serum concentration: 0 to 0.4 mg/mL 

 Percent of total immunoglobulin: 0.2% 

 Glycosylation (by weight): 13% 

 Distribution: lymphocyte surface 

 Function: unknown 
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 IgD has a MW of 180 KDa; it has only 2 domains in its heavy chains because it lacks a CH2. 

 IgD is susceptible to proteolysis; it can’t be found in serum but is present in low concentrations in 

plasma. It is denatured by mild heat treatment. 

 IgD is primarily a B-cell antigen receptor (BCR). 

 

e) IgE class 

 IgE is found in very low concentrations in the serum of non-parasitized individuals. 

 IgE has a MW of 200 KDa, because of the additional domain in the heavy chain near the hinge 

region. 

 IgE mediates (type I) hypersensitivity reactions. 

 IgE largely responsible for immunity to invading parasitic worms. 

 IgE has the shortest half-life of all immunoglobulins (2-3 days) and is readily denatured by mild 

heat treatment. 

 

Properties of IgE 

 Molecular weight: 200,000 

 H-chain type (MW): epsilon (73,000) 

 Serum concentration: 10 to 400 ng/mL 

 Percent of total immunoglobulin: 0.002% 

 Glycosylation (by weight): 12% 

 Distribution: basophils and mast cells in  

saliva and nasal secretions 

 Function: protect against parasites 

d) IgN class 

Ducks have a low molecular weight immunoglobulin which is called IgN (118KDa) but it should be 

considered IgG subclass. It is predominant in duck serum. 

                       Bhawana Kapoor 

                 kapoorbhawana.pharma@gmail.com 

                           +91-9808667851 

 

 

 



Pharmaceutical Biotechnology                Unit III 

 

27 March 2020                                                                                                           Page 6            B. Pharma VI Sem. 
 

 


