TURNING UP THE HEAT: THERMAL PROTEOME PROFILING UNCOVERS HIDDEN
MECHANISMS OF METRONIDAZOLE IN GIARDIA
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Giardiasis, a gastrointestinal infection caused by the protozoan parasite Giardia, is among the most
widespread worldwide. Despite its global distribution, treatment options remain limited, and
resistance to frontline drugs is an emerging concern. Metronidazole (MTZ) is the most widely used
treatment for giardiasis, but relapse rates of up to 50% suggest potential resistance mechanisms.
Therefore, a thorough understanding of the mode of action (MoA) of MTZ and its molecular targets
is critical for developing novel therapeutic strategies. To address this challenge, we employed
thermal proteome profiling (TPP), which combines cellular thermal shift assays with quantitative
mass spectrometry to identify MTZ-target interactions in whole-parasite protein extracts.
Bioinformatics analyses included data normalization, melting curve fitting, and identification of
proteins exhibiting a temperature shift greater than 2°C upon MTZ interaction. Our approach
identified 64 proteins, validating known MTZ targets like pyruvate:ferredoxin oxidoreductase
(PFOR) and protein 21.1. Our study also identified novel potential targets within the Giardia
proteome, including 14-3-3 proteins, giardins, and vacuolar protein sorting (VPS) components.
Molecular docking revealed that VPS has a high binding affinity for MTZ, prompting further
validation. Notably, exposure of Giardia cultures to MTZ resulted in significant alterations in
extracellular vesicle size, providing the first evidence that VPS proteins are involved in the MoA of
MTZ. Our findings offer novel insights into MTZ’s molecular interactions in Giardia and highlight
previously unrecognized drug targets. These results lay the foundation for developing new



diagnostic tools for antimicrobial resistance surveillance and the rational design of next-generation
anti-Giardia therapies.
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