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Biological systems contain complex networks of diverse molecules that work together to modulate cellular processes. While many technologies interrogate a 

single biomolecule class, such as proteins, substantially more information and, potentially value, can be gained from performing multi-omics studies, which 

profile multiple biomolecule classes simultaneously.  Integrated analysis of biomolecules, once a lofty goal, is now feasible and increasingly applied across 

biological disciplines, in part due to improvements in mass spectrometry (MS) technologies. Evolving MS data acquisition strategies have increased the number 

of proteins, lipids, and metabolites surveyed; yet, there are still many barriers that exist for performing multi-omics investigations. One major hindrance with 

multi-omics is the lengthy and wasteful sample preparation process. Current methods to prepare biological samples for MS-based multi-omics are disparate and 

laborious; they involve copious pipetting, vortexing, incubating, and centrifuging steps and typically take 1-2 days to perform. Here, I present one of my 

dissertation projects in which we developed a simple, efficient, and unified approach to prepare lipids, metabolites, and proteins for MS analysis. This is 

achieved through an n-butanol-based monophasic extraction that efficiently recovers both polar and non-polar metabolites. The monophasic extraction is 

paired with on-bead protein aggregation and accelerated protein digestion. We term this simplified workflow the Bead-enabled, Accelerated, Monophasic 

Multi-omics (BAMM) method. The BAMM method affords comparable data quality as classic methodologies, yet only requires about three hours of work. 


