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Motivation

Solubility predictors

Solubility-change predictors:
e OptSolMut (2010)
e CamSol (2014)
e PON-Sol (2016)
o . . e SODA (2017)
Protein design . PON-Sol2 (2021)
Reported accuracy of 60-80 %.
Even lower solubilizing precision.

Solubility & its importance

* Ability to freely dissolve in a solution
e Evolutionary stabilized solubility of natural proteins
* Design of protein properties = choice of mutations

rising concentration

Proteins usually occur in low concentrations
on the edge of their solubility limits in
nature. High concentrations thus cause
aggregations or molecular crowding.
Insoluble protein loses its function. Lower
solubility also means lower yields in protein
production in chemical or pharmaceutical
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 Mutational prediction up to 57 %

Data: the database of mutational solubility data
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Model: protein convolutional neural network Action plan

Representation Architectu re * Graph-based convolutional network for MOdEI training

protein learning
* Vertex-weighted multi-graph original type mutated type
representation of protein structure * Ry,
bedding * SoA™ prediction of EC* numbers
* Rewritten, simplified and optimized
onvolutic under the author’s supervision
* Expertise brought from Dr. Pedro

Convolution block

Pooling Hermosillia from Visual Computing Group, 2x PCNN
Ulm University, Germany
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Protein design: Data — SoluProtMutDB: Machine learning model: * Abbreviation glossary: MLP/SLP: multi-/single layer perceptron
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