
Antigen Antibody Reaction 



Objectives

• Discussion of general principles of antigen-
antibody interactions

• Definition and importance of affinity, avidity, 
and cross reactivity

• Laboratory methods used for visualizing 
antigen-Antibody Reactions



Definitions
 Antigen: Any chemical that creates immune response, 

most are proteins or large polysaccharides
 Microbes:  Capsules, cell walls, toxins, viral capsids
 Non microbes: Pollen, egg white

 Antibodies: Immunoglobulines that recognize and bind 
to a particular antigen with high specificity and is made 
in response to exposure to the antigen

 Epitope: Small part of an antigen that interacts with an 
antibody (10-12 amino acids). Any given antigen may 
have several epitopes. Each epitope is recognized by a 
different antibody 

 chemical اي antigenحكینا نھ ال
قادرة على انھا تعمل reactمع الجسم 

immun respond وتعمل





Antibody-Antigen Interaction

• The interaction of the antibody with an 
antigen causes a change in shape of the 
antibody

• May cause the exposure of another site which 
then is responsible for the various reactions 
elicited by the antibody to destroy the foreign 
substance. 

• The interaction of antibodies and antigens 
may produce a network type complex





لما یصیر في ارتباط بین الantigen and antibody ممكن یصیر تغیر في شكل 
induce fit او antibody(conformational chang)ال

 pentamoreوال monomerزي الموجود بال)paratope الي بنسمیھ binding siteھسا ال
غیرھم) فال paratope ھي المكان الي رح یوتبط في الantibodyبالantigen ھسا ممكن 

یرتبطو ببعض بكون زي الlock and key فاذا كانو متناسبین مارح یصیر في تغیر وفي 
pre-form كلمھ ركزت علیھا الدكتوره الي ھي

والinduce fit مش زي الkey-lock(یعني مش pre-form) یعني رح یصیر في تغیر 
antigenوال antibodyلما یصیر ارتباط ال receptorبشكل ال

 affinityشو رح تكون النتیجة؟بالاول رح تزید ال conformational chang طیب لما یكون في
 tighter and more stable binding عن طریق انھا تعمل (strenth of interaction)

 antibodyیعني انھ ھذا التغیر الي صار یمتد من ال allosteric effect وبرضھ في
 responsible للتذكیر ھي بتكون)FC regionزي ال other moleculویروح لmolecule

 other immun بالتفاعل مع ال antibodyوھذا الاشي بأثر على بقدرة ال (biological activityلل
componant

واخر نتیجة انھ الhiddin site بالreceptor  للantibody بصیر الھا exposure واشھر مثال ال 
complemant activationالمھم بعملیة ال IgGالموجود بال C1q





 immunبنسمیھ complex بكون antibodyمع ال antigenارتباط ال
 immun complex formation والعملیھ كلھا بنسمیھا  complex

 visible وبتكرن cross linking تو



Nature of Antigen Antibody Reaction

• Lock and Key Concept: The combining site of an 
antibody is located in the Fab portion of the molecule 
and is constructed from the hypervariable regions of 
the heavy and light chains

• Non-covalent Bonds: The bonds that hold the antigen 
to the antibody combining site are all non-covalent in 
nature. These include hydrogen bonds, electrostatic 
bonds, Van der Waals forces and hydrophobic bonds.

• Reversibility: Since antigen-antibody reactions occur 
via non-covalent bonds, they are by their nature 
reversible

 covalent تكون antibodyوال antigenالي بین ال bondمابدي ال
لانھ مابدي الارتباط یكون ابدي 



The Ag-Ab 
interaction is 
due to lots of 
non-covalent 
interactions-
lock and key!



Antigen-antibody binding site

• The Fab portion of the antibody 
has the complementarity-
determining regions (red) 
providing specificity for binding 
an epitope of an antigen. 

• The Fc portion (purple) directs 
the biological activity of the 
antibody. 

• (S-S = disulfide bond; N = amino 
terminal of glycoprotein; C = 
carboxy terminal of 
glycoprotein; CHO = 
carbohydrate.) 



Antibody Binding Variations
• The various genes the cell splices together determine 

the order of amino acids of the Fab portion of both the 
light and heavy chain; the amino acid sequence 
determines the final 3-dimensional shape. 

• Therefore, different antibody molecules produced by 
different B-lymphocytes will have different orders of 
amino acids at the tips of the Fab to give them unique 
shapes for binding epitope.

• The antigen-binding site is large enough to hold an 
epitope of about 5-7 amino acids or 3-4 sugar residues. 



Antigen Antibody Binding Equilibrium



Affinity

• Antibody affinity is the strength of the reaction 
between a single antigenic determinant and a 
single combining site on the antibody. It is the 
sum of the attractive and repulsive forces 
operating between the antigenic determinant 
and the combining site of the antibody

• Affinity is the equilibrium constant that describes 
the Ag-Ab reaction as illustrated. Most antibodies 
have a high affinity for their antigens.



الantigen valence عدد الrepeted epitop بالantigen فكل ما كان 
الantigen اكیر وcomplex اكثر كان الantigen valenc اعلى



Avidity

• Avidity is a measure of the overall strength of binding 
of an antigen with many antigenic determinants and 
multivalent antibodies. 

• Affinity refers to the strength of binding between a 
single antigenic determinant and an individual 
antibody combining site whereas avidity refers to the 
overall strength of binding between multivalent 
antigens and antibodies. 

• Avidity is influenced by both the valence of the 
antibody and the valence of the antigen. Avidity is 
more than the sum of the individual affinities. This is 
illustrated in the on the next page.



Specificity

• Specificity refers to the ability of an individual 
antibody combining site to react with only one 
antigenic determinant or the ability of a 
population of antibody molecules to react with 
only one antigen. 

• In general, there is a high degree of specificity in 
Ag-Ab reactions. Antibodies can distinguish 
differences in 
– the primary structure of an antigen 
– isomeric forms of an antigen
– secondary and tertiary structure of an antigen

 antigenic determinant لیتفاعل مع ال antibodyالي1بال combining site قدره ال



Cross Reactivity 
• Cross reactivity refers to the ability of an 

individual antibody combining site to react with 
more than one antigenic determinant or the 
ability of a population of antibody molecules to 
react with more than one antigen. 

• Cross reactions arise because the cross reacting 
antigen shares an epitope in common with the 
immunizing antigen or because it has an epitope 
which is structurally similar to one on the 
immunizing antigen (multispecificity). 



Visualizing Antigen-Antibody Reactions

– Agglutination
– Precipitation
– Complement fixation
– Fluorescent antibody tests
– ELISA and RIA
– Western Blot









3. Complement Fixation

• Lysin or cytolysin:  an 
antibody that requires 
complement to complete 
the lysis of its antigenic 
target cell











6. The Western Blot for Detecting 
Proteins

• Test material is electrophoresed in a gel to 
separate out particular bands

• Gel transferred to a special blotter that binds 
the reactants in place

• Blot developed by incubating it with a solution 
of antigen or antibody labeled with 
radioactive, fluorescent, or luminescent labels





7. Flow Cytometry
• The flow cytometer was designed to automate the analysis and 

separation of cells stained with fluorescent antibody
• The flow cytometer uses a laser beam and light detector to count 

single intact cells in suspension
• Every time a cell passes the laser beam, light is deflected from the 

detector, and this interruption of the laser signal is recorded
• Those cells having a fluorescently tagged antibody bound to their 

cell surface antigens are excited by the laser and emit light that is 
recorded by a second detector system located at a right angle to the 
laser beam

• It has large number of medical application for example in 
classification and treatment of leukemias




