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Background

The GigaGen discovery platform uses droplet technology to link the antibody heavy 
and light chain transcripts from individual cells, which are then reformatted and 
expressed as full-length proteins1. These immortalized libraries can be mined for 
exceptional monoclonal antibodies or enriched and used as high-potency 
polyclonal therapeutics2 or reagents.

Here, we modify this concept to link an antibody and antigen sequence for our 
PolyMap platform. There are many possible uses for such a technology, including:

• Evaluating a polyclonal therapeutic for epitope coverage and escape variants
• Mapping binding specificity of an immune repertoire over time or treatment
• Identifying unique antibodies with desired binding properties
• Engineering polyclonals for a desired binding profile

[1] Adler AS, Bedlinger D, Adams MS et al. A natively paired antibody library yields drug leads 
with higher sensitivity and specificity than a randomly paired antibody library. mAbs 2018

[2] Keating SM, Mizrahi RA, Adams MS et al. Generation of recombinant hyperimmune globulins 
from diverse B-cell repertoires. Nat Biotechnol 2021

Wagner EK, Carter KP, Simons JF, Adler AS. Patent application filed

Platform validation

For validation, we selected a set of monoclonal antibodies 
with specificity to the SARS CoV2 spike protein, and CoV2-S 
with mutations known to abrogate antibody binding3, 4. 

Experimental set

PolyMap of an anti-COVID polyclonal

Expected STRONG, REDUCED, MINIMAL binding

Expected negative control

[3] Starr TN, Greaney AJ, Dingens AS, Bloom JD. Complete map of SARS-CoV-2 RBD 
mutations that escape the monoclonal antibody LY-CoV555 and its cocktail with LY-
CoV016. Cell Rep Med 2021 

[4] Starr TN, Greaney AJ, Addetia A et al. Prospective mapping of viral mutations 
that escape antibodies used to treat COVID-19. Science 2021 

Overview of the PolyMap workflow. A library of cells expressing discrete antigens or antigen variants are incubated with a soluble 

library of antibody scFvs in ribosome display format. Stained single cells are encapsulated with uniquely-barcoded RNA capture beads 

and lysed. Beads are isolated and used to generate cDNA, which is further amplified for sequencing. Bioinformatic methods are used to 

generate maps of antibody-antigen interactions.
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Generation and testing of components

Interaction mapping by Drop-Seq shows expected 
binding.. An equimolar mix of RNAs encoding 5 
different scFvs was used to generate ARM complexes, 
which were then used to stain an equimolar mix of the 
4 antigen lines. The stained cells were were run 
through drop-seq for RNA capture. After cDNA 
generation, gene-specific primers were used to further 
amplify antibody VH, antigen barcodes, and linked 
drop-seq barcodes. Sequencing data is expressed as 
the % of reads from each antibody for a given antigen.

X

CHO cells express high levels of spike antigen. (A) Plasmid encoding an antigen 
variant and unique barcode is transfected along with recombinase into a modified 
CHO line with an acceptor site. Proper integration results in expression of glutamine 
synthetase, which allows selection in minimal media. (B) The final cell lines show 
strong antigen expression when stained with a spike-specific monoclonal antibody.

RNA recovery correlates with expected binding. (C) RNA 
encoding the scFv, along with a strep tag, linker, and ribosomal 
stall sequence, is put into an in vitro translation reaction, 
which generates linked antibody-ribosome-mRNA (ARM) 
complex. (D) RNA can be recovered from antigen-expressing 
cells stained with dilutions of the ARM complex. 

Antigen and antibody interaction mapping in bulk

Antigen and antibody library cloning

PolyMap analysis
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Libraries can be cloned into the polymap platform in bulk. (A) Plasmids encoding 22 antigen variants or controls were 
individually synthesized, then either transfected individually into cell lines or pooled and transfected in bulk. gDNA 
sequencing of the final cell lines shows similar and reasonably even antigen distribution. (B) An antibody library 
previously generated from convalescent human donors and enriched against the CoV2-WT RBD was amplified and cloned 
into the ribosome display backbone. Clonal diversity and distribution is quantified by sequencing of the CDRH3. 

PolyMap analysis of an anti-COVID library reveals antibodies with diverse binding patterns. The above cell line was 
stained with the above ribosome-displayed antibody library and run through the drop-seq and bioinformatic analysis. A 
variety of binding patterns emerged, with darker colors indicating a higher proportion of reads for that antigen-antibody 
combination, normalized by the number of cells for that antigen. As expected, this sample from convalescent patients 
collected in 2020 shows little binding to highly-mutated omicron variants. 
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PolyMap sequencing patterns correlate with 
flow cytometry staining and shared antigen 
mutations. (A) Binding of select sequences 
was validated by individually staining cell lines 
expressing a single antigen with full-length 
monoclonal antibodies. (B) Dropout of 
antigen variants sharing a mutation may 
suggest residues critical for binding.
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