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Why we study protein-protein interactions

• signal transduction

• growth

• differentiation

• apoptosis

• metabolic reactions

• aberrant PPIs are 
associated with diseases 

Halakou et.al, 2017
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Balogh et.al, 2022



Function of PPIs - Enzymatic

Gómez-Romero et.al, 2020

3



However…

• predict the function of the 

protein interactions

• classification as enzymatic 

and non enzymatic 

• information about the 

direction of the interaction 

(effector and target)
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Goal



What is machine learning? 
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Supervised Learning
Unsupervised Learning



Example of supervised machine learning
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Height (feature) Weight (feature) Gender (label)

1.87 80 Male

1.65 50 Female

1.99 99 Male

1.45 70 Female

1.80 87 Male

1.78 65 Female

1.87 60 Male

Height (feature) Weight (feature) Predictions Gender (label) (real data)

1.82 82 Male Male

1.67 53 Male Female

1.92 99 Male Male

1.50 70 Female Female

Training set

Test set



PPIs

Enzymatic interactions

Direction of enzymatic

Workflow
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Direction of enzymatic



Vagiona et.al, 2022

Hyperbolic Topological properties

Network centrality properties

Network centralities
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(r and theta coordinates)



Model evaluation
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AUC:0.873



Enrichment analysis
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Why is it important to study effectors of enzymatic reactions?

Dysregulated PTMs may influence the propensity for protein aggregation in NDD-proteinopathies (Schaffert et al.,  2020) 
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Case study: Spinocerebellar ataxia 1  (SCA1)

Olmos et.al, 2022 

Sullivan et.al, 2019

Molecular mechanisms of SCA1 pathogenesis
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Neurodegeneration

Lysosome 
activation

RNA processes

Ribosome 
assembly

Metabolism

Enzymatic (n=13) 

ATXN-1 interactors:

Non-enzymatic (n=8) 

Not enriched

     

     

     

    

Quantitative proteomics: PPI of 804 
dysregulated proteins in SCA1 cell 

model 

Common dysregulated kinases of the three
clusters that predicted enzymes targeting
ATX1 are participating
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ClinicalTrials.gov

     

          



Conclusions

• Computational: Generate a model to predict enzymatic reactions (0.74 accuracy)
predicting also the enzymes of these interactions

• Biological validation: compare the overlap between predicted enzymes
targeting Ataxin 1 and dysregulated proteins of SCA1 cell line model

•Drug discovery for the nodes of a critical network based on “p tentia ”
regulators of the pathogenesis of the disease

15



16



Thank you very much
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Any questions?
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