Intramembrane proteases are large class of integral helical membrane proteins with protease active sites buried beneath the membrane surface. The first of three talks was by Sin Urban from Johns Hopkins University, and described the rhomboid intramembrane serine protease family. He described how rhomboid enzymes are the best understood intramembrane proteases structurally1, but nevertheless how they carry out catalysis inside the membrane is unclear.
Dr Urban presented a new reconstitution system that his lab just developed to study the kinetics of proteolysis inside the membrane2. They were able to systematically overcome prior hurdles by keeping rhomboid inactive during the reconstitution procedure, thereby avoiding premature substrate turnover and allowing the reaction to be initiated synchronously. Fluorescence of the released product provides a sensitive and quantitative means to measure initial rates within the first 12 minutes in real time. This is a new achievement, because current intramembrane protease assays are performed in detergent and over the course of hours.
The resulting steady-state kinetics revealed rhomboid proteases have very low affinity for their substrates in the membrane, which was confirmed by measuring the Kd directly and validated by following cleavage in living cells. The reaction is also slow. These two features revealed a surprising similarity to DNA repair enzymes that monitor substrate dynamics. In a similar way, Dr Urban proposed rhomboid proteases target their substrates by looking for transmembrane segments that are able to unfold inside its active site. This property might also explain why no enzyme-substrate complex structure has been achieved despite nearly a decade of effort. The ensuing discussion identified excellent opportunities for MD simulations to explore how substrates behave as they approach the protease, enter the active site, and are ultimately cleaved.

[bookmark: _ENREF_1][bookmark: _GoBack]1	Baker, R. P. & Urban, S. Architectural and thermodynamic principles underlying intramembrane protease function. Nature Chemical Biology 8, 759-768 (2012).

[bookmark: _ENREF_2]2	Dickey, S. W., Baker, R. P., Cho, S. & Urban, S. Proteolysis inside the membrane is a rate-governed reaction not driven by substrate affinity. Cell 155, in press (2013).
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