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Supervisor Review for the Bachelor Thesis: "Understanding 
Protein Function Prediction using Deep Learning" 
 
 
The Bachelor Thesis of Fathy Shalaby „Understanding Protein Function 
Prediction using Deep Learning“ investigates the influence of multi-task 
settings on the predictive performance of deep neural networks for 
characterization of proteins based on their amino acid sequences. The 
basis of this thesis are the publications "DeepLoc: prediction of protein 
subcellular localization using deep learning" (Almagro Armenteros, J. 
J., 2017), "DeepGO: Predicting protein functions from sequence and 
interactions using a deep ontology-aware classifier" (Kulmanov, M., 
2018), and "DeepTox: Toxicity prediction using deep learning" (Mayr, 
2016). In the first two works, successful applications of deep learning 
methods for protein characterization are shown, without closer 
investigation of the influence of multi-task settings. In the last work, the 
advantage of multi-task settings in deep learning is demonstrated for 
toxicity prediction. 
 
Mr. Shalaby has trained a long short-term memory (LSTM) recurrent 
network on publicly available amino acid sequence data to obtain 
classification models for proteins. He trained these models in single-
task settings and multi-task settings, where a model should predict a 
single main task and additional auxiliary tasks. Finally, he analyzed the 
differences in performance between the models trained in single- and 
multi-task settings. The thereby created code base could be used for 
further application and investigation of LSTM models on amino acid 
sequence data. 
 
Mr. Shalaby has worked relatively independently and needed little input 
for his practical work. He was able to extract relevant information either 
directly from scientific publications or also from conversation with his 
supervisor. From the methodological point of view, there are a few open 
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