
Page 1 of 4  |  Part number 45087  |  Revision 1.1  |  Effective 29NOV2022
All content ©️ 2022 Telesis Bio Inc. All rights reserved.

Complex Targets are Challenging Current Discovery Pipelines
The therapeutics landscape has seen a marked decrease in success rates for antibody drug discovery. In contrast to 
antibody therapeutics already in the clinic, current targets of interest are often complicated membrane-bound proteins 
which have proven difficult for traditional antibody development approaches to address. Antibody discovery programs 
now require increasing levels of biological diversity in terms of the species and cell types that are screened in search for 
therapeutics against harder-to-hit targets, such as GPCRs and ion channels. 

Ultimately, this has resulted in increased pressure on discovery pipelines to identify and validate high quality lead 
candidates to meet the demand for new therapeutics. As the targets for potential biotherapeutics become more complex, 
workflow processes have had to adapt to keep pace. Antibody discovery companies must now simultaneously meet quality, 
throughput, and timeline pressures. Emerging technologies, enhanced methodologies, and higher efficiencies are all 
required to support demanding development projects.

Existing Cloning Modalities Hinder Advancing High-throughput Discovery Solutions
Over the past 15 years, critical technological and automation advancements in single cell sequencing and analytics have 
transformed antibody discovery programs.  Functional profiles of lead candidates can now be linked to corresponding 
heavy and light chain variable region sequences routinely and at scale. These approaches allow for high-content 
identification of candidate antibody sequences from plasma B cells. Downstream antibody screening and characterization 
platforms have also benefited from automation gains. Highly comparative analyses of kinetics, epitope, blocking, and 
specificity can now be performed on large pools of lead candidates, including comprehensive binning studies.

Between sequencing and screening, however, lies an unaddressed process bottleneck: heavy and light chain variable 
sequence cloning and expression. To facilitate high production yields, codon-optimized candidate sequences are 
synthesized and cloned into destination expression plasmids. However, the speed and infrastructure required to maintain 

Bridging the Throughput Gap: Process Optimization 
in Antibody Discovery Workflows

Telesis Bio Solutions Address Key Bottlenecks in Antibody Discovery
• Antibody cloning completed in days, not weeks: By optimizing synthetic biology workflows, the end-to-end time for 

heavy and light chain variable region cloning can be reduced from multiple weeks to a few days.

• Reduced process steps: RapidAMP™ technology supplants tedious manual process steps associated with cloning, 
transformation, and E. coli culture and harvest during plasmid production.

• Workflow efficiency gains: By implementing the BioXp® 3250 system to provide hands-free, automated assembly 
of DNA sequences, cloning, and amplification in a single overnight run, antibody discovery programs can produce 
transfection-ready plasmids in a fraction of the time previously required.
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adequate throughput using traditional techniques that rely on bacterial transformation and growth are significant hurdles. 
Commercial gene and plasmid synthesis services exist as an alternative; however, while this partially addresses some of the 
cloning bottleneck, the standard turnaround time in the industry from submitting DNA sequences to having a transfection-
ready plasmid is a suboptimal 4-5 weeks.

What is needed to truly remove this bottleneck is a rapid, automated solution that can bridge the gap 
between high-content lead identification and downstream high-throughput characterization.

Novel Synthetic Biology Solutions to Accelerate Antibody Discovery
At Telesis Bio, our diverse team of scientists, engineers, and thinkers are invested in making synthetic biology efficient and 
broadly accessible to the scientific community. We believe that workflow optimization leveraging our technology can help 
address the throughput gap in antibody discovery head on. 

Around the world, researchers are using novel solutions from Telesis Bio, including the BioXp automated synthetic 
biology system and RapidAMP technology, to automate their antibody discovery workflows, streamlining the process and 
shortening project timelines.
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Figure 1: Workflow Acceleration with the BioXp System

Handsfree End-to-end Gene Synthesis and Cloning
The BioXp® 3250 System

The BioXp 3250 system represents a rapid synthetic biology solution that connects high-content sequencing data from 
B cell discovery platforms to downstream high-throughput screening and characterization workflows. By optimizing their 
discovery workflows with the BioXp 3250 system, antibody discovery programs can reduce end-to-end time for lead 
candidate heavy and light chain variable region cloning from multiple weeks to just a few days.

The BioXp 3250 system is the world’s only fully automated benchtop instrument that enables push-button, automated 
building of synthetic DNA starting from a digital sequence. Backed by the power of Gibson Assembly, the BioXp can 
synthesize gene fragments, synthesize and clone DNA into user-defined vectors, build variant libraries, or synthesize mRNA 
in a single instrument run.
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Cell-free Amplification of Candidate DNA for Transfection
RapidAMP Technology

Gibson Assembly® RapidAMP isothermal amplification allows researchers to assemble and amplify up to 10 µg of 
transfection-ready DNA in a two-day workflow. Following a simple protocol, a linearized vector plus up to three linear DNA 
insert fragments — 300 bp to 1,800 bp each — are assembled via Gibson Assembly® technology to generate a circular 
cloning product. Alternatively, the process can be automated via the BioXp system to skip the manual benchwork entirely.

The final DNA product can be digested into a linear form and is then ready for downstream applications, negating the 
need for traditional E. coli transformation and plasmid purification. RapidAMP™ technology has been used successfully for 
transfection — lipofection and electroporation — and in vitro transcription. All that is required of users is a simple set of pilot 
experiments to optimize transfection conditions for the RapidAMP material into a mammalian expression cell line of choice.

The technology is an attractive choice for small-scale transfections of lead heavy and light chain candidate sequences, 
where the speed and infrastructure required to maintain adequate throughput using traditional techniques that rely on 
bacterial transformation and growth are significant hurdles. Mature antibodies can be purified from culture supernatant after 
transient expression at yields that match or surpass those from traditional E. coli-produced plasmids. Collected supernatants 
can easily be transferred to high-throughput screening platforms for further characterization.

Enabling Efficiencies in Antibody Discovery
In an industry faced with shortening timelines and increasingly challenging deliverables, time is a large advantage. With 
a commitment to process change, antibody discovery programs can realize substantial efficiency gains in their workflows 
by leveraging the power of automated synthetic biology to bridge the cloning throughput gap that divides lead candidate 
sequence identification and downstream characterization.

With the BioXp 3250 system and RapidAMP technology, researchers can produce high-fidelity, transfection-ready 
material in days while completing the entire workflow in-house and skipping the traditional bottlenecks of bacterial 
preps and colony picking.

If you are interested in discussing process optimization in antibody discovery workflows further, Telesis Bio would welcome 
the opportunity to learn more about you and your research goals.

Reach out at telesisbio.com/contact
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