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BACKGROUND

Before recombinant antibody expression plasmids can be designed, sequncing of the antibody light and
heavy chain variable regions is necessary. Several other methods of sequencing antibody variable regions
are available. Some involve high throughput RNA sequencing. These techniques are unavailable to many
labs; they require the preparation of RNA-seq libraries, and computational analysis. As a result, the cost
of performing such techniques is substantial and with sequencing cores being oversubscribed, turnaround

can be as long as weeks to months.

Other methods involve PCR and Sanger sequencing. However PCR amplification of variable regions results
from difficulties in generating universal primers that can amplify any given variable region - particularly
given the inherent low sequence identity in the 5' leader sequence of antibody light chains and heavy
chains upstream of the variable regions. Sometimes degenerate primers can be used, but amplification
success rate is only 80-90% due to non-specific priming and/or failure to prime at all. In addition, there is
a significant risk that the variable regions of the parental myeloma line can amplify using the degenerate

primers.

5' RACE (rapid amplification of 5' cDNA ends) can also be used, but mRNA degradation, cDNA purification
and poly-A addition between reverse transcription and PCR, makes the technique long and difficult to
perform. Non degenerate primers can be used, but each variable region requires multiple amplification
attempts with different primer sets as well as sequence validation using mass spectrometry. And with

both of these methods, primer derived mutations can be introduced.

Mass spectrometry can be used to determine antibody variable regions, but these can result in ambiguous
sequences because of isobaric residues such as isoleucine and leucine. But this method is time
consuming, requires huge amounts of purified monoclonal antibody, is expensive and is inaccessible to

most researchers.

This technology involves a template switch reverse transcription of hybridoma RNA with at least three
chain specific RT primers - one for the kappa chain, one for the lambda chain, and at least one for the
heavy chain (for efficiency, this can be limited to IgG in a first pass). These are amplified in three

separate PCR reactions and sequenced using Sanger sequencing.

TECHNOLOGY DESCRIPTION

The process (outlined below) involves reverse transcription from a constant region specific primer (one for

kappa, one for lambda, and at least one for the heavy chain). The reverse transcriptase adds a CCC
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sequence to the first cDNA strand. A template switch oligo with a GGG sequence hybridizes to the CCC
sequence. Continued reverse transcription results in a single stranded cDNA complementary to the
variable region plus part of the constant region. This single stranded cDNA can then be used as a PCR
template. At least three different PCR reactions using a nested chain specific primer specific for kappa,
lambda, and at least one heavy chain, result in PCR amplified variable regions. These can readily be

sequenced using cheap and readily avialable Sanger sequencing.

Step 1: Reverse transcription begins.
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Step 3: Template-switch oligo binds CCC.
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Step 5: The final RT product is a single-stranded cDNA molecule.
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APPLICATIONS

Sequencing V-regions in monoclonal antibodies from hybridomas
Hybridoma quality control

Hybridoma identification

ADVANTAGES

Fast

Simple

Accurate

Easily accessed by any lab (works with Sanger sequencing)

User friendly - dozens of unsolicited positive comments by end users.
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