Development of an alternative method for the identification
and production of antigen-specific monoclonal antibodies
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A critical step in the production of monoclonal antibodies (Abs)
is the initial identification of the antigen-specific Abs, which is
usually performed by multiple rounds of panning in both
hybridoma and phage display. We have developed an
alternative method that allows for the rapid and direct
identification of antigen-specific Abs from peripheral blood via
high-throughput immune repertoire sequencing and LC MS/MS
peptide matching. Our B-cell repertoire technology combines
novel amplicon rescued multiplex PCR (arm-PCR, patent
pending) with high-throughput gene sequencing to access the
sequence of a broad spectrum of heavy and light chain V-
regions. As a proof of concept, we have sequenced the immune
repertoire of 2 healthy individuals at various time points after
administration of the 2009-2010 seasonal influenza vaccine.
Antigen-specific Abs were purified directly from immune
peripheral blood serum and identified using LC MS/MS peptide
sequencing, exploiting the B-cell repertoire gene sequencing
results as a database for identification. During our study, several
unique peptides were successfully matched for each individual’s
response to both Flu A strains in the vaccine. Future work
includes the development of a method to rapidly clone and
express these identified Abs in a human in vitro glycoexpression
system. The recombinant Abs will then be tested for their ability

to bind flu hemagglutinin, demonstrating the utility of our

technology towards the production of mAbs.

eThe 2009-2010 Fluzone vaccine was administered to two healthy

individuals as a booster against influenza A antigens: A/Brisbane/
10/2007 and A/Brisbane/59/2007.

*Data analyzed at four time points: day 0, day3, day7, and day 21.
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Figure 1. The outline of the method to identify antigen-specific 1gG
directly from blood serum is demonstrated. Unique CDR3 sequences
identified through mass spec. will be cloned and expressed to assess
their binding affinity for flu A antigens. In addition to utilizing the
mass spec. data, we plan examine up-regulated CDR3s identified
directly from the sequencing data.
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Figure 2. Two-dimensional heat-map indicating the frequency usage of
both V and J germline gene segments for one individual’s day 7 B-cell
repertoire.

Figure 3. Three-dimensional bar graph indicating the frequency usage
of both V and J germline gene segments for one individual’s day 7 B-
cell repertoire.
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Figure 6. A partial sample output of the LC MS/MS data of one
individual’s antigen-specific heavy chain and light chain response to
A/Brisbane/59/2007 hemagglutinin is shown. Unique CDR3 regions
are highlighted in red (Fab data not shown).
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Figure 4. The top 10 CDR3 frequency of one individual’'s day 21
memory response is demonstrated.

ANQEPIAAAPEYLQN(CP0:137) VRGLIVGATYSER(CM21:200)

Figure 5. A figure demonstrating two hypermutation/class-switch
“clusters” centered around two dominant CDR3s. Dots are linked with
one AA difference in CDR3 sequences. Color indicates dates and either
pan B (P) or memory (M): red-P, day O; blue-P,3; green-P,7; cyan-P,21;
magenta-M,3; yellow-M,7; white-M,21. The size of the circle represents
the expression level (number of reads), and the letter inside the circle
(ADMEG) indicates classes observed for that particular CDR3.

Figure 7. Currently, we have created V-ready vectors with the C-region
as part of the vector. Homologous recombination will be used to
clone identified V-regions into these prepared vectors. Heavy and
light chain pairs will be expressed in a human in vitro transcription/
translation system as Fab fragments. These Fab fragments will be
tested for the ability bind influenza A antigens with ELISA.
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