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Pre-CMC

In vitro pharmacology

In vivo immuno-pharmacology

• Antigen or mRNA immunization
• Beacon® screen
• Hundreds of hits recovery, wave of 50-100 hits production at 100 μg scale
• Characterization/validation of hits (Affinity, EC50)

• Naked mAbs, bispecific (all common formats)
• ADC (linker payloads validated in the clinics)
• Industry standard quality controls (SDS, SEC, MS)

• Transferred to clinical development: naked mAbs CD39 (Astra-Zeneca)
and CD73 (Innate Pharma)

• Transferred to regulatory driven development: naked mAb Siglec (Innate 
Pharma), Bispecific NK cell engager (Sanofi) 

• Close to regulatory driven development: 3 ADCs : MICA, NKp46 (Innate
Pharma, and undisclosed) 

• More than 100 immunizations programs (tools and drug candidates)

• ~20 target validation programs: 16 naked, 3 ADCs, 1 bispecific

• 13 publications in peer reviewed journals: Cell, Cell report, Immunity…

• 1 new tool for bispecifics: a human CD3e KI mice model

• Generation, selection and humanization of candidates
• Conjugation with several linker payloads to 300 mg level for PK

and efficacy in mice (in house) and pre-tox in monkey (outsourced)
• Selection of final candidate/linker payload, transfer to CDMO
• This work was the basis of ETX 87 million fundraising in 2022

• Direct cytotoxicity test (incl. CDX and PDX-derived vitro models) 
• Immune modulation/functional tests (ADCC, ADCP, CDC...)
• Generation of transfectants

• Humanisation (molecular modeling and CDR grafting)
• Biophysical characterization

In silico “hotspots” sequence analysis
 Formulation and concentration testing
 Biochemistry, thermal and pH stability studies

 Ex-vivo stability study in serum or PK ADC

• Efficacy in syngeneic models
• Immunophenotyping
• Efficacy in xenogeneic models (CDX)

Accelerating antibody discovery

and BEACON® single cell 
technology

Manuel PELE, Marie-Claire PHELIPOT, Frédérique 
LEMBO, Laura CHLADNI, Alice AYMARD, Eric 

CHABROL, Laurent POUYET, François ROMAGNE

The highway to mAb drug candidates
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Abstract

Conclusion

Figure 1:
of an antibody generation 
campaign using Bruker Beacon®-
based single B cell screening 

• Compared to the widely used 
hybridoma approach, larger 
collections of B cells are screened 
at higher throughput using the 
single cell approach.
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mRNA Immunization
Current challenges in immunization:
• Possible issues in recombinant protein production
• Poor immunogenicity / cross-reactivity

«On-chip» Functional Assays

• Immunization with mRNA alone or in 
combination with cells helps improve 
immune response levels.

•
used to increase cross-reactivity.

Figure 2: Serum titration after 
immunization with cells, mRNA or a 
combination of cells & mRNA injections.

Figure 3: “On-chip” functional assays examples. 

coated beads) or on target expressing-cells (lower panel).

•

• Validated B cells are individually exported to recover corresponding antibody sequencing 
for further production and characterization.

GPCR Campaign Example
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Figure 4: Table A recapitulates data from all campaigns 
performed on the targeted GPCR (* remaining mice 
from hybridoma campaign). Graphs B and C illustrate 
comparative EC50 on human-target expressing cells 

strategies and graph D highlights cross-reactive clones 
against cynomolgus monkey ortholog.

• Antibody discovery was strikingly improved using the combination of mRNA immunization and single B cell screening. 

1 cross-reactive clones was obtained from each group.   

Therapeutic mAb Candidate Roadmap
A)

B) C)

D)
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