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The UK Immunological Toolbox: Development and validation 

of a high throughput workflow for sequencing hybridomas.



Background

• Hybridomas are essential tools in veterinary immunology 
research offering limitless production of pure monoclonal 
antibodies (mAbs) with predefined specificities against various 
immunological and pathogen targets.

• Hybridomas utility is hindered by the requirement of laborious, 
long-term cryopreservation of clones and expression loss of 
functional mAbs over many passages.

• Through sequencing hybridoma clones can be permanently 
secured; this not only circumvents the storage and culturing 
issues but also offer an opportunity to modify mAbs.

• Conventional hybridoma sequencing based on degenerate 
primers could result in the introduction of changes within the 
framework region-1 (FWR1) of heavy (H) and light (L) chains.

• Here, we describe an efficient workflow for amplification of 
antibody variable region sequences from hybridomas RNA by a 
SMART RT-PCR approach followed by next-generation 
sequencing (NGS).

Aim
• To develop a high throughput workflow to enable the sequencing

of hundreds of the unique hybridoma collections held by various

collaborating veterinary research institutes across the world
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Fig 1. Schematic to show hybridoma sequencing workflow; SMART technology used to generate cDNAs from 384 hybridoma clones followed by 5’RACE reactions using

universal forward and gene-specific reverse primers carrying overhang adapter sequences compatible with Illumina index and sequencing adapters. The products were then

dual indexed and further processed using a standard 16S metagenomic sequencing library preparation workflow and sequenced on MiSeq instrument.
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Conclusion
• We have, successfully developed and validated a high throughput

workflow for both sequencing and data analysis of hundreds of

hybridoma clones.

• This provides the Pirbright Immunological Toolbox the capability to

process hundreds of hybridoma samples, and the facility is available

for use by other collaborating veterinary research institutes.
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Immunological Toolbox mAbs sequence database: Request for the sequences can

be made at  https://www.immunologicaltoolbox.co.uk/.

>Ab_Heavy Chain_V

EVQLQQSGPELVKPGASMKISCKASGYSFTGYTMNWVKQSPGKNLEWIGLINPYNDGFFYDQKFRGKATLTVDKSSSTAYMELLSLTSEDSAVYYCARSGAKWDYFDFWGQGTTLTVSS  CDR1:CDR2:CDR3
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A. Table summarising issues 

observed  during sequencing.

B. Chart showing sequencing 

outcome for 384 hybridomas.

C. A final output sequence for the Hc 

of one mAb following bioinformatic 

processing of the data.

D. Generated mAbs sequences 

database.
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