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Protein Engineering demands Mutant Assessment
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Example: GFP (UniProt ID 5N9O)
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● Mutations change protein properties, e.g. activity
● Mutant assessment: Quantify mutation effects
● Aritificial mutations are used in protein engineering

Shortcut: Machine Learning (ML)
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● ML is cheaper & faster than experimental assessment
● Promising candidates require experimental validation
● But: Naive ML is not accurate enough [1, 2]

Variant Prediction using Transfer Learning Pipeline
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Intuition: Embedded space provides a better
separation of the mutants by interesting
values, e.g. activity and structure.

This pipeline was implemented in an easy-to-use
program which is available as a webpage (via
Google Colab) and command line interface.
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TransMEP: An Easy-to-Use Pipeline

● Improved mutation effect prediction using transfer learning
● Simple usage, no installation required

● Allows attribution of predictions to individual mutations
● Detailed reports for analysis

Publication will follow soon!
E-Mail: tilman.hoffbauer@rwth-aachen.de
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Attributing to Training Samples

Can be inferred from model weights

Training variant V
had a high influence
on the prediction
of variant III.

Training variant VI
was unimportant for
these predictions.

Attributing to Mutations

Computation with integrated gradients [4]
via backpropagation

Mutation B has a
constant negative
effect, i.e. low
epistasis.

Mutation C had a
positive impact
on variant III.
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