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LensAl Epitope Mapping retains near x-ray precision
on ‘unseen’ diverse clinically relevant complexes

Overview:

Epitope mapping remains a cornerstone of therapeutic antibody development. In a previous case study LensAl Epitope Mapping
was evaluated against various wet-lab methods, using epitopes determined by x-ray crystallography as the ground truth. LensAl
demonstrated superior performance, achieving near x-ray accuracy. In this study we expand the benchmark. LensAl Epitope Mapping
retains near x-ray precision—validated on an extended benchmark of 30 clinically relevant complexes, 17 entirely novel to the system.

Challenge:
LensAl in silico Epitope Mapping is based on a predictive model. The challenge of any predictive model is to demonstrate its
ability to generalize beyond its training data.

Background: a head-to-head comparison with x-ray crystallography

On 30 known complexes the epitope predicted by LensAl is compared with the epitope identified by x-ray crystallography,
which is considered the ground truth. Epitope residues are identified as those of the antigen whose heavy atoms are less than
5 Angstroms away from the antibody atoms.

13 complexes have been part of the training dataset of our models. 17 complexes are out of set and thus ‘unseen’, in other words
not used to train the model. The 17 out of set complexes were carefully chosen to be substantially different, e.g. protein families
distant from those in the training set.
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A nearly similar AUC is achieved for both datasets. This shows the robustness of LensAl predictions on ‘unseen-novel’ input.
LensAl Epitope Mapping retains x-ray like precision on models that were not used for ML training of the algorithm.
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Conclusion:

LensAl Epitope Mapping continues demonstrating x-ray like precision in this extended benchmark study of 30 clinically relevant
targets. Average AUC score of the complexes that were not part of the training set (n=17) was only slightly lower than the AUC
score obtained for the training set, indicating the robustness of the prediction. Unlike traditional methods, LensAl requires only
the target and antibody sequences as input and delivers results within hours, enabling high-throughput application. Early epitope
mapping with LensAl helps accelerate decision-making and manage potential risks in discovery and development.
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