Enzyme structural flexibility at extreme temperatures
Integrative structure of a hyperthemophilic PEP-synthase
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OVERVIEW

All living organisms rely on a combination of 3 basics compounds for carbon metabolism: pyruvate, phosphoenolpyruvate and oxaloacetate [1]. The enzymes that cata-
lyze the interconversion between these metabolic intermediates however diverge In different organisms, according to their ecological niche. Here, we combined various
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Mass Spectrometry (MS) - based approaches and cryo-electron microscopy (EM) with structural modelling and phylogenetic reconstruction to describe the dynamic
structure of a hyperthermostable phosphoenolpyruvate synthase (PPSA) purified from Pyrococcus furiosus. This anaerobic hyperthermophile Archaeon thrive at tem-
peratures around 95-99°C, unimaginable conditions to maintain a proper protein folding and exchange metabolites. Yet, it possess an extremely sophisticated molecular
machine allowing to carry out cellular processes in extreme environments, and which deeper understanding can help improving the stabllity of e.g. economically relevant

enzymes and protein nanoparticles for biomedical applications.
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The functional oligomer is a ~2.15 MDa complex (Native-MS) composed of 24 subunits of ~90
kDa, for which multiple proteoforms were identified (Top-Down and Bottom-Up proteomics).

Structural dynamics of the N-terminal domain and coupled enzyiiico
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with extreme environmental conditions (elevated temperature and pressure). The combination of cryoEM and structural modelling with
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