
Epitope-Targeted Antibody Discovery With 
AI-Designed Structural Immunogens

The Problems

Our Solution

PD-1 Agonist

AI Epitope Design

Validation

The efficacy of an antibody drug is strongly determined by the
epitope to which it binds. Epitope-specific antibody discovery has
been hindered by several problems:

§ Dominant-epitope antibodies that may not be efficacious
inundate traditional discovery approaches(1, 2, 3)

§ Low/zero antibody discovery yield for high-value, challenging
therapeutic epitopes(4)

§ Limited availability of immunogen scaffolds that stabilize the
epitope structure(5)

1. Start with an epitope

2. Design structural immunogens for that epitope

Therapeutic
epitope

3. Verify designed immunogen
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Binding

Structure
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NMR Solved Structure
AI Epitope Engine

Predicted vs. Actual epitope structure
Backbone RMSD: 1.6 Å

4. Use designed immunogen in epitope-targeted discovery

Structure Contact
Probabilities

Sequence Identity
Probabilities

Validated structure 
prediction model

Loss Term #1: Epitope structure match to target

Loss Term #2:    Structural stability of overall design

Loss Term #3:    Solubility of engineered epitope
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Epitope-targeted antibody discovery has been applied to
several challenging targets. Two epitope targeted examples are
below: 1) Agonist epitope and 2) Tumor specific (TSA) epitope.
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to EGFR1 in skin
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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

AI Epitope
Design Engine

AI generates 
stabilizing scaffold

Designed EGFRvIII Epitope Immunogen 
Immunization & Screening
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Negative control, EC50 = no binding

Cetuximab, EC50 = 0.018 nM

SD-233883, EC50 = 0.008 nM

SD-710726, EC50 = 0.020 nM
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Negative control, EC50 = no binding

Cetuximab, EC50 = 0.029 nM

SD-233883, EC50 = no binding

SD-710726, EC50 = no binding
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Negative control, EC50 = no binding
Cetuximab, EC50 = 0.12 nM 
SD-233883, EC50 = 0.12 nM

SD-710726, EC50 = 0.05 nM
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Negative control, EC50 = no binding

Cetuximab, EC50 = 0.08 nM

SD-233883, EC50 = no binding

SD-710726, EC50 = no binding

Negative control, EC50 = no binding
Cetuximab, EC50 = 0.018 nM
SD-233883, EC50 = 0.008 nM
SD-710726, EC50 = 0.020 nM
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Designed PD-1 Agonist Epitope Immunogen 
Immunization & Screening

AI-Designed
Immunogens

EGFRvIII
TSA Epitope

EGFRvIII epitope-targeted antibodies 
selectively kill EGFRvIII tumor cells 
without killing EGFR1 healthy cells

PD-1 agonist epitope-targeted 
antibodies agonize PD-1 without 

antagonizing PD-L1
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Screen
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PD-1 Agonism Reporter Assay

H01 bivalent

SD-300670
EC50 = 0.31 nM
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BMS/Celgene PD1AB6
EC50 = 0.76 nM
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