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Abstract 

Network Medicine relies on RNA sequencing to infer gene co-expression networks, which are crucial to identify 
functional gene clusters and gene regulatory interactions, and offer a deeper understanding of disease phenotypes 
and drug mechanisms1-4. Previous studies have used gene co-expression networks to prioritize drug candidates 
based on their interaction with relevant transcription factors5, to identify potential treatments for schizophrenia6, or 
to enrich the disease modules associated to rare diseases7. It remains unknown, however, how many samples do 
we need to make reliable predictions. Here, we propose a power-law model to predict the relationship between the 
number of inferred significant interactions and sample size, allowing us to quantitatively link sample size to the 
accuracy of the inferred networks. We apply our model to investigate the effect of sample size on biomarker 
discovery and differentiation of protein-protein interactions from non-interacting pairs, ultimately unveiling the critical 
role of data quality in generating meaningful predictions in Network Medicine. 
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