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Immunological techniques

MICROANALITIKAL METHODS

- immunoserology

- immunohistochemistry

FUNCTIONAL TESTS

- in vitro methods (tissue cultures)

- in vivo methods

NUCLEIC ACID TECHNIQUES



Immunoserology
 Methods based on immunoprecipitation

– Radial immunodiffusion (Mancini)

– Radial double immunodiffusion (Ouchterlony)

– IELFO

– Nephelometria

 Methods based on agglutination

– Coomb’s test (direct, indirect)

– Latex agglutination

– Quick tests

 Micro immunoassais

– RIA, ELISA, FIA, RIF



Structure of immunoglobulin G





Factors influencing the antibody 

production

 MHC haplotype of the recipient

 Nature and origin of the antigen

 Dose of the antigen

 Mode of the adminiostration

 Adjuvants

 Kinetics of the immunisation



Production of the antibodies

 Policlonal antibodies - antisera

immunisation

antibody purification

labeling for practical applications

 Hybridomas and monoclonal antibodies

antibody design and production

large scale fermentation of the best 
clones 

labeling for practical applications



Animals for immunisation

http://www.escondidohumanesociety.org/images/Adoptions/Gilbert (Rabbit).jpg
http://www.hedweb.com/animimag/panda.htm
http://homepage.mac.com/pyknosis/blog/03/02/25/mice.jpg




Kinetics of immunoglobulin

production



Radial immunodiffusion (Mancini technique)

Double immunodiffusion (Ouchterlony technique)



Immunelectrophoresis

Nephelometric turbidity



Quick test

RIA
ELISA



Immunohisto/cytochemistry

 Light microscopic methods (autoradiography, 
enzyme-immunocytochemistry)

- Immunohistochemical imagine analysis

 Fluorescent microscopic methods

- Conventional immunoflouresce

- Laser scanning (confocal) microscopy

 Flow cytometry

- Cell surface and intracytoplasmic labelling

- Microbead technique (MMA)



Immunohistochemical applications

Autoradiography

Immuno-

fluorescence

Enzyme 

immunohisto-

chemistry



Flow cytometry



In vitro functional tests
 Short term cultures

- analysis of cell migration

- phagocytosis tests (sheep RBC,

lisosyme, NBT)

- activity analysis

(mixed lymphocyte culture, cytotoxicity)

 Continous cell cultures

- autoantibody analysis

- cytotoxicity tests



In vivo functional tests

 Immunotoxicity tests

 Skin window test

 Passive cutan analphilaxis (PCA)



Characteristics of polyclonal 

antibodies

 Blood serum (variable idiotypes, different 

isotypes, mixture of antibodies with 

different affinity)

 Characterised by avidity

 Standard in bench



Immunoglobulin purification

Salt precipitation (NH4)2SO4

Liquid chromatography

Affinity chromatography (Fc end, antigen)



Affinity purification

Protein A Protein G



César Milstein és Georg Köhler

Nobel prize,1984: "for theories concerning the specificity in 

development and control of the immune system and the discovery of 

the principle for production of monoclonal antibodies"

Hybridomas and monoclonal antibodies





Characteristics of monoclonal 

antibodies

 Genetically engineered antibodies

 Specific in single epitope

 Uniform antibody molecules

 Characterised by chemical affinity

 Standard by the cell line



PEG

Somatic cell hybridisation and selection













Hybridoma culturing



Licences are expired in 2010 and 2011. Number of 

therapeutic monoclonal antibodies in the market is 

closed to 2000 including biosimilars. 

First monoclonal antibodies for

therapeutic use

November 10, 2017, 68 new monoclonal antibody products have been approved in 

the US or in the EU for the treatment of a variety of diseases. At the current 

approval rate of ∼70 new original monoclonal antibody products will be on the 

market by 2020, and combined world-wide sales will be nearly $125 billion.





Fermentation

in industrial

scale



http://www.pharmaceutical-technology.com/projects/chugay/
http://www.pharmaceutical-technology.com/projects/chugay/


http://en.wikipedia.org/wiki/Image:Monoclonal_antibodies4.jpg
http://www.pharmaceutical-technology.com/projects/baxter/index.html#baxter9
http://www.pharmaceutical-technology.com/projects/baxter/index.html#baxter8








New production greenhouse facilities are also available to ………… through a 

collaboration with the University of Arkansas at Fayetteville. These plant growth 

facilities will support cGMP compliant growth of transgenic plants for the 

expression of monoclonal antibodies in plants.



Immunotoxin therapy



HER-2/neu

http://www.wiley.com/legacy/college/boyer/0470003790/cutting_edge/molecular_recognition/ricin.pdb


Immunotoxin therapy of „Hairy Cell” leukaemia 



Nomenclature of therapeutic 

mononclonal antibodies

TARGET

b(a) bacterium

c(i) circulatory system

f(u) fungus

k(i) interleukin

l(i) immune system

n(e) nervous system

s(o) bone

tox(a) toxin

t(u) tumor

v(i) virus

ORIGIN

-a- rat

-e- hamster

-i- primat

-o- mouse

-u- human

-xi- chimeric

-zu- humanized

-xizu- chimeric/humanized hybrid

-axo- rat/mouse hybrid

Prefix (variable) – Target – Origin – mab

(E.g. anti-CD20 Ri tu xi mab)



Antibody labelling for laboratory use

Amplification techniques



Fluorescent labelling



Combination of labelling methods



Gold labeling


