


Development of ex vivo precision gene engineered 
B cell medicines that produce highly active and 

sustained levels of transgenic anti-tumor biologics
Jasmine Edelstein, Tyler Hill, Michael Leiken, Katherine Molloy, Glory Adekanye, Caroline Bullock, Adam 

Lazorchak, Ken-Edwin Aryee, David Rawlings, Richard James, Richard Morgan, Sean Arlauckas



Disclosures
I am a full-time employee of Be Biopharma



Multiplexed B cell editing for scFv knock-in & CD19 knockout

Engineered B Cell Medicines (BeCMs)
• Engraftment without pre-conditioning
• Long-term persistence
• Redosable
• Inherently immunologically stealthy

 Transgene insertion at IgH locus via homology-directed repair
 BeCM secrete bispecific T-engager (“BiTE”) biosimilar

Blinatumomab 
• αCD3:αCD19 scFv 

 Approved for r/r B-ALL
 Requires 28-d infusion

CD19 deletion 
• Boosts scFv secretion
• Prevents T cell targeting

Hill TF, et. al. BioRxiv 2023. 



BeCM-derived BiTE Efficacy in Patient-Derived Xenograft (PDX) model
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Bioluminescent imaging permits monitoring of PDX tumor burden

Reduced luminescent tumor burden in BeCM-BiTE group

Potent tumor suppression despite moderate 
serum BiTE levels

 Set-out to boost secretion by optimizing 
engineering method & AAV vector
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Improving the potency of BeCM

Construct optimization

• insertion locus (CCR5)
• codon composition
• promoter
• signal sequence
• regulatory elements

>80% CRISPR cutting at each locus

Multiplexed editing protocol optimization Significant boost 
in BiTE secretion 

>40% HDR 



Optimized BiTE-BeCM secretion and activity
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BeCM-derived BiTE shows reporter cell line activity Potency of BeCM-BiTE comparable to recombinant
Secretion rate interpolated from recombinant standard curve Potent tumor cell killing also observed
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In vivo test of optimized BeCM in PDX model

• Serum levels reached using 
clinically-effective blincyto 
doses: 550 – 750 pg/mL

• ~1000 pg/mL achieved with 
optimized construct

Head-to-head comparison of construct potency 

Optimized BeCM prototype is superior in a less-responsive 
B-ALL model

Conclusions
 BeCM are capable of secreting 

potent BiTE biosimilars

 This approach holds promise for B-
ALL and other applications
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