Protein-protein interfaces as de novo drug design targets: insight
from unsupervised machine learning
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Abstract:

Protein-protein interfaces are corner stone actors in many essential biological processes, including
cell regulation and metabolic pathway signaling. They originate from a network of protein-protein in-
teractions (PPI’s) leading to the assembly of multiprotein complexes. Long forsaken, they have become
an emerging class of molecular targets for designing therapeutic drugs. However, major challenges need
to be addressed in order to identify PPI’s druggability and design drugable compounds accordingly!!!.
These challenges arise from the lack of a proper and accurate depiction of features that define PPI’s
chemical space. Therefore, rationalizing the structural and biochemical feature space underpinning PPI’s
chemical space is a key step to improve our understanding of disease and optimize accordingly the drug
design process.

In this work, in order to gain more insight into the relative importance and classification power
of the multiple features of PPI's, a 11k PPI’s dataset spanning frequently occurring biological classes
was derived from HippDB, SippDB and DippDB >*!, and explored with unsupervised machine learning
methodologies. A specific attention was paid to explore the relationship between hotspots, structural
domains and half-interfaces as they represent the classical hierarchical decomposition of a PPI.

The early results derived from data analysis tend to comfort the consensus that PPI chemical space
is hard to define!¥. However, hotspots amino acids neighborhood composition seems to play little to no

role in their classification. This contradicts the trend sometimes observed at the single-hotspot level 1>/
and justifies the need to consider hotspot motifs rather than the hotspots themselves.
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