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Hydrogen-Deuterium Exchange Mass Spectrometry (HDX-MS) is a very powerful technique for probing a protein’s higher order structure, e.g. protein conformation, dynamics, and interactions. The technique is based on the intrinsic exchange of backbone amide hydrogen to deuterium; this exchange results in a mass increase that is detectable by MS. The technology is seeing ever increasing use both in academia and the bio-pharmaceutical industry. 
Despite its strengths, HDX-MS data can be difficult to interpret, and often contains more information than it is practical to make use of. Getting the most out of this data is assisted by recent advances in machine-learning, where approaches like the recently developed convolutional neural network PFnet (Lu et al., 2025), enable faster quantitative interpretations of thermodynamic descriptors, while increasing the resolution of experimental data to near single residue. This method was adapted from their previous approach (Lu et al., 2025b), that employed Markov-Chain Monte Carlo simulations towards prediction of intrinsic residue-level energy barriers.   
Another promising development comes by utilization of HDX-MS in the design of restraints for molecular docking simulations. In the RosettaHDX paper (Tran et al., 2025), the authors present their specialized use of HDX data in mapping antibody epitopes and improving computational predictions of antibody-antigen binding modes. 
Here we will provide a brief overview of emerging computational strategies, including machine learning–based frameworks, that enhance the interpretability and utility of HDX-MS data.
We provide HDX-MS analysis as a service through the SciLifeLab Integrated Structural Biology platform (ISB) and BioMS infrastructure at subsidized cost on an equal opportunity basis. Examples from published user projects will be presented, alongside perspectives on how advanced data analysis methods can further expand the impact of HDX-MS.
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