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Project Summary: Membraneless organelles have gained increased attention in the last
years as in vivo reactors with distinct metabolic functions. These intracellular organelles are
formed via liquid-liquid phase transition of proteins and nucleic acids. This process is often
regulated by intrinsically disordered peptide (IDPs) sequences. These observations inspired
us to exploit these IDPs to mimic membraneless compartments on the bench, towards the
development of high-performance microreactors. We have demonstrated that by conjugating
soluble enzymes with biologically inspired IDPs we can regulate not only the dynamic process
of phase separation but also the properties of the resulting compartments. With this control
we can, in turn, regulate biochemical reactions occurring within these condensates.
Specifically, we have shown that compartmentalization can accelerate enzymatic reactions
and inhibit aggregaton events. We envision that this platform could find applications both in
the industrial context and as model system to study the effect of biocondensates on cellular
metabolism.
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