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Figure S1. Binding of nonannular lipids to SERCA during the early stages of the E2 to E1 
transition of the pump. (A) Upon deprotonation of transport site residues Glu309 and Glu771 
and in the absence of an initially bound nonannular lipid, the pump undergoes structural changes 
in the transmembrane and cytosolic domains that initiate the transition toward the competent E1 
state1,2. In a previous study by our group2, we found that during these structural change, a single 
lipid molecule binds to the nonannular site at t=0.2 µs and remains bound to the pump for the 
reminder of the simulation time (t=3.6 µs). Remarkably, the nonannular lipid interacts with 
residues that participate in nonannular lipid binding to this site, i.e., Asn101, Gln108 and Thr316. 
(B) In the same trajectory of the early stages of the E2-to-E1 transition, metal-proton exchange at 
the transport sites induce a physical separation of helices M3 and M5, thus exposing several 
hydrophobic residues at the M3-M5 interface, which is occupied by a nonannular lipid. In both 
cases, these nonannular lipids appear to protect SERCA by ‘sealing’ transient hydrophobic patches 
in the transmembrane domain that result from the large structural changes in the pump during the 
E2-to-E1 transition. Based on these observations, we propose nonannular lipid binding is not 
necessary for the stability of the E2 state, but we speculate that it becomes functionally significant 
during the E2-to-E1 transition of the pump.  
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