A next generation proteogenomic approach to
discover rabbit monoclonal antibodies
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Antigen-specific polyclonal antibodies can be very
complex (10s-1000s of clones).
I Antibody abundance in serum is poorly correlated to
transcript abundance.
I B-cell clones from spleen and bone marrow correlate
well with antigen-specific antibodies identified from
serum
I Proteomics enables selection of antigen-specific
monoclonal antibodies from an immunosequencing
repertoire.
I

Experimental design

Alicanto combines proteomic analysis of antibodies in
serum with sequencing analysis of antibody transcripts
from B-cells to characterize the expressed antibody
repertoire. Additionally, Alicanto identifies serum
antibodies that show activity toward the immunogen.
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For both chains, the spleen and bone marrow were a
rich source of antigen-specific clones that did not
appear in any PBMC sample. Interestingly, clones from
late PBMC samples are not well represented in the
antigen-enriched clones.
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Sequencing: IgG transcripts from various B-cell sources
were amplified and sequenced.
Mass spectrometry: Serum antibodies from
exsanguination bleed were enriched for
antigen-specificity and subjected to LC-MS/MS.

Antigen-specific clones across
B-cell sources
For each of 10 tissues, we constructed tissue-specific
sequencing repertoires. We constructed an aggregate
repertoire by combining the tissue-specific repertoires.
We matched the proteomics data from 2 separate
purifications to the aggregate repertoire and selected
the subset of the repertoire that had proteomic evidence
(Maximal Proteomics Repertoire). The figure below
shows the fraction of the Maximal Proteomics
Repertoire that was contained in each tissue-specific
repertoire.

Clone quantification
Clones with strong proteomic evidence were quantified,
and each clone’s abundance was reported as the fraction
of the total abundance for each chain.
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Validation

Valens - monoclonal Ab
sequencing
We partner with
LakePharma to provide
a monoclonal antibody
sequencing service
to the community. Our
Valens service uncovers
the underlying
protein sequence of
the provided antibody.
In this experiment, the repertoire from the spleen was
most representative of the Maximal Proteomics
Repertoire, but still only accounted for about one third
of the antibodies.
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For both chains, we identified clones that have strong
proteomic evidence (100% proteomic coverage of the
CDR3). We observed strong proteomic evidence for
over 100 heavy chain clones and 60 light chain clones.
For each clone, we identified the tissues for which we
had sequenced a member of the clone. We plotted the
clone appearance for the heavy chain (left figure) and
the light chain (right figure).
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New Zealand white rabbits were immunized with
beta-galactosidase. Antibodies and B-cell sources were
harvested up to 14 weeks after initial exposure. Serum
Abs were affinity purified against the target.
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Monoclonal antibody discovery
Using Alicanto we identified three monoclonal
antibodies that showed activity towards beta
galactosidase. Compared to a commercial antibody, two
of the antibodies should better performance.

Digital Proteomics
Check out
Alicanto, Valens, and other services and
software that we offer at our website.

Ab

KD (M)

Ab 1 (red)

9.7E-11

Ab 2 (orange)

9.6E-11

Control (blue)

1.2E-09

info@digitalproteomics.com

