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The first stage of removing an invading 
organism is to recognize it as being foreign, 

that is, not “self”  



An immunogen: 

  any substance that is capable to induce immune 
response – to be immunogenic 

An antigen: 

  substances that are recognized by a particular 
immunoglobulin or T cell receptor -  to be antigenic 

All immunogens are also antigens. 

 
An immunogen 

An antigen 

It induces immune response 

It serves as target of the response 



 

Antigens recognized by cells of the innate immune 
system are: 

-  PAMPs 

 - initiate production of cytokines, chemokines, and 
antimicrobial peptides by these cells  

 

Antigens recognized by lymphocytes results in: 

- proliferation and production of cytokines and/or 
antibodies 



Antigen structures recognized by T and B 
lymphocytes 

  antibodies or immune cells against the different 
parts of the molecule 

  “antigenic determinants” or “epitopes” are the 
smallest unit of an antigen 

 



Antigenic determinants (epitopes) recognized  
by antibodies  

 a protein -  about three to six amino acids  
   a carbohydrate it is about five to six sugar residues 
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 many antigenic determinants per molecule,  - 
“multideterminant” 

  these determinants may be identical or different 
from each other on the same molecule 

 



Chemical nature of antigens (immunogens) 

 
  Proteins – very good immunogens 

 - the vast majority of immunogens are proteins 

 

  Polysaccharides - good immunogens 

  

  Nucleic acids – poorly immunogenic 

 - single-strand nucleic acid or with protein interaction 

 

  Lipids – non-immunogenic 

 - they may be haptens 

 



Antigens: 
  Autoantigens - a person’s own self antigens (thyroglobulin, 

DNA, corneal tissue) 

 

  Alloantigens - found in different members of the same 
species (the red blood cell antigens A and B) 

 

 Xenoantigens   - found in different species 

 

  Heterophile antigens  - found in the cells of different species 
(Forrssman antigen) 

 

  Adjuvants - substances that are non-immunogenic alone but 
enhance the immunogenicity of any added immunogen 

 



Types of antigen on the basis of order of their 
class (origin) 

  Exogenous 

 - bacteria, viruses, fungi 

 - APC – processing and presentation 

  Endogenous 

• body’s own cells or sub fragments or compounds 

• blood group antigens, HLA (histocompatibility 
leukocyte antigens) 

•  APC –processing and presentation 

  Autoantigens 

 - a normal protein or complex of proteins 

 - autoimmune diseases 



Types of antigen on the basis of immune 
response 

  Complete antigen or immunogen 

 

- are able to generate an immune response by 
themselves 

-   high molecular weight (more than 10,000) 

-   may be proteins or polysaccharides 

 

  Incomplete antigen or hapten 

 

 



Haptens 

 foreign substance, usually non-protein substances  

 unable to induce an immune response by itself 

 the carrier molecule is a non-antigenic component 

 low molecular weight (less than 10,000)  

 can react specifically with its corresponding antibody 

 



Characteristics of antigens 

1. Foreignness 

2. Specificity 

3. Antigenicity 

4. Immunogenicity 

 

 

 



Property of antigens 

Immunogenicity is determined by: 

 molecular size 

 chemical nature 

 route of administration 

 dose of the antigen 

 age 

 



Superantigens  

 

 

Antigens Superantigens 

Specific activation of T cells Non specific activation  of T 
cells 

Binds to particular epitope on the 
TCR 

Binds to Vβ chain of TCR 

Activate <0.01% T cells Activate 2–30% of the T cell 
repertoire 


