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Hybridomas are cells that have been engineered to produce a desired antibody in large amounts, 

to produce monoclonal antibodies.  Monoclonal antibodies can be produced in specialized cells 

through a technique now popularly known as hybridoma technology.  Hybridoma technology 

was discovered in 1975 by two scientists, Georges Kohler of West Germany and Cesar Milstein 

of Argentina (now working in U.K.), who jointly with Niels Jerne of Denmark (now working in 

Germany) were awarded the 1984 Noble prize for physiology and Medicine. 

Procedure 

A hybridoma, which can be considered as a harry cell, is produced by the injection of a specific 

antigen into a mouse for several weeks against which the antibody is to be generated. The 

splenocytes are isolated from the mouse spleen and the B cells are fused with immortalised 

myeloma cells by the process of electrofusion. Alternatively, chemical reagent like polyethylene 

glycol is used for the fusion of B-cells and myelomas. The myeloma cells are selected which 

lack the hypoxanthine-guanine phosphoribosyltransferase (HGPRT) gene, making them sensitive 

to the HAT medium 

 

The hybrid cell, which is thus produced, can be cloned to produce many identical daughter 

clones. These daughter clones then secrete the immune cell product. Since these antibodies come 

from only one type of cell (the hybridoma cell) they are called monoclonal antibodies. The 

advantage of this process is that it can combine the qualities of the two different types of cells; 

the ability to grow continually, and to produce large amounts of pure antibody.  HAT medium 

(Hypoxanthine Aminopetrin Thymidine) is used for preparation of monoclonal antibodies. 

 

Fused cells are incubated in the HAT (Hypoxanthine Aminopetrin Thymidine) medium. 

Aminopterin in the myeloma cells die, as they cannot produce nucleotides by the de novo or 

salvage medium blocks the pathway that allows for nucleotide synthesis. Hence, unfused D cell 

die. Unfused B cells die as they have a short life span. Only the B cell-myeloma hybrids survive, 

since the HGPRT gene coming from the B cells is functional. These cells produce antibodies (a 

property of B cells) and are immortal (a property of myeloma cells).  

 

The incubated medium is then diluted into multiwell plates to such an extent that each well 

contains only 1 cell. Then the supernatant in each well can be checked for desired antibody. 
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Since the antibodies in a well are produced by the same B cell, they will be directed towards the 

same epitope, and are known as monoclonal antibodies. The next stage is the identification and 

selection of hybridomas which produce specific antibodies. This is done by ELISA technique in 

which the hybridoma culture supernatant, secondary enzyme labeled conjugate, and chromogenic 

substrate are incubated with the formation of a colored product indicates a positive hybridoma. 

 

Many identical daughter clones can also be produced from the B cell that produces the desired 

antibodies. The use of interleukin-6 is required in the supplementary media for this mechanism. 

The hybridoma colony is then subjected to grow in culture medium like RPMI-1640 (with added 

antibiotics and fetal bovine serum) thereby producing the antibodies. Hybridomas are grown in 

multiwell plates and then followed by their growth in larger tissue culture flasks. This maintains 

the hybridomas for long period and also suffices its cryopreservation at -20oC or at even lower 

temperature. The culture supernatant can yield about 60 μg/ml of monoclonal antibody.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Purification of Antibodies 

Monoclonal antibodies may need to be purified before they are used for a variety of purposes. 

Before final purification, the cultures may be subjected to cell fractionation for enrichment of the 

antibody protein. Antibodies can be purified by anyone of the following techniques: 

(i) ion-exchange chromatography; 
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(ii) antigen affinity chromatography.  

 

Uses of monoclonal antibodies 

Monoclonal antibodies or specific antibodies, are now an essential tool of much biomedical 

research and are of great commercial and medical value. For instance, ABO blood groups could 

be earlier identified with the help of human sera carrying antibodies of known specificity. These 

human sera in U.K. have been replaced by monoclonal antibodies produced by hybridomas, for 

the identification of ABO blood groups. Thus the diagnostic and screening value of the 

monoclonal antibodies through serological tests has been demonstrated. Besides the use of 

monoclonal in identification of blood groups  in UK (UK blood typing), following three uses for  

monoclonal are described, although, only the first two of these make a definite market at present: 

(i) Diagnosis (including ELISA test for detection of viruses and imaging), 

(ii) Immunopurification 

(iii) Therapy. 

The hybridoma cells are utilized in diagnostic histopathology. Monoclonal antibodies increase 

the sensitivity in detecting even small quantities of invasive or metastatic cells. The technique is 

used in the precise diagnosis of breast cancer, pleural and peritoneal mesothelioma, 

adenocarcinoma and metastases. It finds its usage along with immunecytochemistry using tumor 

associated monoclonal antibodies for the detection of neoplastic cells. 


