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Learning objectives: 

❖ introduction to Antigen Antibody reactions.

❖Antigen Antibody reactions part1: Precipitation, 

Flocculation and Immunodiffusion. 

❖Antigen Antibody reactions part 2: Agglutination.

❖Antigen Antibody reactions part 3: Complement 

Fixation Test.
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Key terms:
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Epitope: also known as (antigenic determinant), is the part of

an antigen that is recognized by the immune system,

specifically by antibodies, B cells, or T cells. For example, the

epitope is the specific piece of the antigen to which an antibody

binds.



Key terms:
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Paratope: also called an (antigen-binding site), is a part of an antibody

which recognizes and binds to an antigen. paratope is produced by the

complementarity determining regions of the light and heavy chains

generating a specific three-dimensional shape. Any light chain can join

with any heavy chain to produce a different paratope. Thus,

theoretically, with 104 different light chains and 104 different heavy

chains, 108 different specificities could be generated.
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Key terms:
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Affinity measures the strength of interaction between an epitope and

an antibody's antigen binding site. It is defined by the same basic

thermodynamic principles that govern any reversible biomolecular

interaction: KA = affinity constant.



Key terms:
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Avidity is a measure of the overall stability of the complex

between antibodies and antigens and is governed by three

factors, the intrinsic affinity of the antibody for the epitope, the

valency of the antibody and antigen, and the geometric

arrangement of the interacting components.(is the collective

affinity of multiple binding sites(affinity+ Valence))



Key terms:
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Valency of antibody:

refers to the number of antigenic determinants that an

individual antibody molecule can bind.



9



Key terms:
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Sensitivity: 

Ability to detect minute quantities of antigen/ antibody.

Specificity:

Ability to detect homologous antigen and no other. 
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Consequences of Antibody Binding



1.
Precipitation
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“Quotations are commonly 
printed as a means of inspiration
and to invoke philosophical 
thoughts from the reader.
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Liquid

Gel 



LATTICE THEORY
the interaction of multivalent antige

n with multivalent antibody will, at o

ptimum proportions of each (zone of 

equivalence), result in the formation

of a lattice and a precipitate.

Ag excess = early infection. 

Ab excess= late in infection 
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Precipitation Curve



Zone of antibody excess (Prozone)

precipitation is inhibited and antibody not 

bound to antigen can be detected in the 

supernatant 

Zone equivalence 

Maximal  precipitation  in  which  antibody  and 

antigen  form  large  insoluble  complexes  and  

neither  antibody  nor antigen can be detected 

in the supernatant; 

Zone of antigen excess (Postzone)

Precipitation is  inhibited & Ag. not  bound  to 

Ab. can be detected in the supernatant

17

Precipitation Curve
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Precipitation

In Liquid

Flocculation test  

Slide flocculation 

Tube flocculation 

Ring test 

In gel 
(immunodiffusion)  

Oudin

Oakley-fulthorpe

Radial 

Ouchterlony

Immunoelectrophoretic 

Electroimmunodiffeusion

CIE

Rocket 

laurell’s



(a) Ring Precipitate:

In liquid: Precipitation
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Anthrax



Bottom Precipitate

Occurs when Soluble Ag 
interact with  soluble Ab and
form a visible precipitate 
that give bottom ppt after 
centrifugation.

In liquid: Precipitation
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(b) Flocculation test: 

1- Slide Flocculation test

In liquid: Precipitation
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(The venereal disease research laboratory)



(b) Flocculation test: 

1- Tube Flocculation test

In liquid: Precipitation
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Kahn antigen – alcoholic extract of fresh beef heart with 

cholesterol + On reaction with syphilitic serum, floccules 

are formed which can be seen with the naked eye.
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Precipitation

In Liquid

Flocculation 
test  

Slide 
flocculation 

Tube 
flocculation 

Ring test 

Lancefield grouping

(a)



Why?

In gel: Precipitation
(immunodiffusion)
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preserved for a long period of time 

Each Ag will form a different band. 



In gel: Precipitation
(immunodiffusion)
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(a)



In gel: Precipitation
(immunodiffusion)
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(b)



In gel: Precipitation
(immunodiffusion)
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(c)

Zone of 

equivalent 



In gel: Precipitation
(immunodiffusion)
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(d)

Ab

Ag



In gel: Precipitation
(immunodiffusion)
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(d)
Why? (to speed up the process)

(IEP)
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Normal human serum 

Patient serum 
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In electro-immunodiffusion, diffusion is combined with electrophoresis

Electrophoresis separates antigen molecules according to differences in

their electrical charges and molecular weight then specific antibodies

diffuse and react with separated antigen forming precipitin bands.



In gel: Precipitation
(immunodiffusion)
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(e)
1.

(3 techniques)



In gel: Precipitation
(immunodiffusion)
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(f)

2.
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In gel: Precipitation
(immunodiffusion)
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(g)

3.

(1)

(2)
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In gel Precipitation
(immunodiffusion)  

Oudin Oakley-
fulthorpe Radial Ouchterlony

Immunoelectro
phoresis

Electroimmunodiffeusion

CIE Rocket laurell’s
Single

diffusion,

One

dimension  

Double

diffusion,

One

dimension  

Single 

diffusion,

Two

dimension  

Double  

diffusion,

Two

dimension  

One

dimensional, 

single

electrophoresis

Two

Dimensional 

electrophoresis



Measurement of Precipitation by Light
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Antigen-antibody complexes, when formed, will precipitate in a solution 

resulting in a turbid or cloudy appearance that can be measured by:

Turbidimetry Nephelometry

Passing light through a 

cloudy solution.  (Net 

decrease in light 

intensity)

Measuring light scattered at a particular 

angle after being passed through a 

solution i.e. indirect measure.

Amount of light scattered correlates to the 

concentration of the solution
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❖ measurement of serum proteins‘ concentration 

(immunoglobulins, acute-phase proteins, complement 

components C3, C4, transferrin, albumin,…)

❖ Rapid.

❖ fully-automated techniques 

❖ for large quantity of samples

Usage of turbidimetry 
and nephelometry 
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Place your screenshot here

Pomodoro timer 

http://www.tomatotimers.com/
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http://www.tomatotimers.com/


Place your screenshot here

Forest app
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You can even help in 

planting real trees! Real 

forests!



“▸ Pick one precipitation application and write 

briefly about it.

▸ which immunoglobulin class is the most efficient 

to produce precipitation reaction?

a- IgG

b- IgM

c-IgA 
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THANKS!

Any questions?
You can find me at third floor office 87  

maljumaah1@ksu.edu.sa
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