ND) BRIDGING COMPUTATIONAL COMPLEXITY AND BIOLOGICAL DISCOVERY:

Mass Dynamics

Results

The results of the three datasets were easily compared within MD 3.0’s interactive visualization ecosystem. Pairwise volcano plots (Fig
4A-C) detected broad changes in protein significance, while upset plots (Fig 4D) revealed the overlap and unique differentially expressed
proteins across models. Dimensionality reduction (Fig 1 vs Fig 2C) confirmed that specifying the paired design with Patient ID increased
separation between healthy and diseased samples, leading to more differentially regulated proteins. Adjusting for age and sex further
improved analysis power, identifying even more significant proteins (Fig 4C). Reactome over-representation analysis of common
upregulated proteins across the three models revealed enriched biological pathways. This entire analysis was efficiently performed
interactively in MD 3.0 in under an hour.
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Introduction

Differential abundance (DA) analysis is a fundamental tool in clinical research, especially useful for
understanding disease mechanisms and identifying biomarkers. However, the complexity of these
analyses often requires specialized statistical and computational expertise, making it difficult for teams
without these technical skills to fully leverage the power of DA. MD 3.0 addresses this challenge by
providing a flexible, intuitive platform that enables users to perform complex analyses in an interactive
web-based, cloud-powered interface, without the need for coding expertise. With MD 3.0, researchers ca
now focus on collaborative exploration and interpretation of biological data, rather than navigating
software and programming languages. This study demonstrates how MD 3.0 empowers researchers to
interactively define experimental designs, integrate control variables, and tweak model parameters,
making the full potential of DA analysis accessible to users, regardless of their computational expertise.
We applied this workflow to a clinically relevant dataset from the Necker Proteomics Platform.
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After uploading the dataset into the app, we used the interactive dimensionality reduction module to explore the
variations in the data associated with patient-specific metadata, such as patient |D, age and sex. The platform’s
interface allowed us to easily visualize these variations and gain insights into the patterns present in the data.
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Next, we plan to incorporate advanced differential expression techniques like limpa2 and DEqMS3,
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which is a client of Mass Dynamics.




