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Interactions between biomolecules control the processes of life in health, and their malfunction in dis-
ease, making their characterization and quantification essential to our understanding of the underlying 
molecular mechanisms. I will introduce mass photometry, the accurate mass measurement of individual 
molecules in solution by light scattering, as a general approach for studying biomolecular mechanisms, 
bridging mass spectrometry and light microscopy. This unique combination of measurement principles 
and obtainable information results in broad applicability with the ability to accurately determine the rela-
tive amounts of species in complex mixtures without the need for labels or other sample modifications 
enabling the study of interaction stoichiometries, energetics and kinetics. I will demonstrate the power of 
these measurements by revealing the molecular mechanisms, enabled by the measurement of the under-
lying physicochemical parameters, of fundamental processes in biology such as filament formation and 
self-assembly on membranes. These results establish mass photometry as a powerful, solution-based, 
label-free, yet single molecule method to quantify and thereby study biomolecular structure and interac-
tions. In combination with future improvements in both technical capabilities and assays, mass photome-
try could make significant headway towards the ultimate goal of revealing biomolecular mechanisms di-
rectly at the molecular level. 
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