
Fully Human & Developable Antibody Optimization Libraries 
Using Human-Sequence Trained AI and Mammalian Display

The Problems

Our Solution

PD-1 Agonist

Validation

In vitro phage-display antibody libraries are a rich source of
antibody diversity and are compatible with sophisticated
selections that are difficult or impossible to perform with
immunization. However, in vitro phage-display libraries can
increase downstream risks such as:

§ Low expression in production mammalian cell lines(1)

§ Instability and aggregation(1)

§ Immunogenicity due to non-human diversity(2)

1. Train AI on human antibody sequence space

2. Use AI model to predict fully human focused diversity from
a template antibody to be optimized

3. Produce a mammalian-display library using AI-predicted
focused diversity

4. Single-cell screen mammalian-display library for
expression and binding
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Non EGFRvIII specific Abs kill cancer cells but can cause toxicity by binding to EGFR1 in skin cells

EGFRvIII-specific mAb exclusively kills cancer cells

Agonizing PD-1 without blocking PD-L1 restores activated T-cell suppression

The EGFRvIII epitope can be targeted to kill tumor cells and preserve EGFR1 healthy cells

EGFRvIII TSA

In vitro mammalian-display antibody libraries can minimize the 
downstream expression and instability risks.(3) However, mammalian-
display has limited capacity for library diversity.(4) 
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CCR8 GPCR ADCC
Depletion of CCR8+ Treg cells can evoke tumor immunity

• Systemic inflammation
• Skin toxicity
• Platelet 

depletion/aggregation

Intratumor cytotoxic T-cell 
activation & tumor death

Adverse events
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7B16 Jounce Control CCR8 vs. CCR4 ADCC
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EGFRvIII
EC50 = 0.55 nM
R2 = 0.98
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Affimed Benchmark
EGFRvIII
EC50 = 4.7 nM
R2 = 0.95
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EGFRvIII ADCC Cell Killing Assay
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Starting from a mouse 
antibody template, 
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potent PD-1 agonist 

antibody
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Starting from a mouse 
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identified a more potent 
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antibody
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