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Structural analyses of MAPEG family membrane proteins using NMR
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Eicosanoids are chemical mediators synthesized from arachidonic acid. Three
tetra-span trimeric membrane proteins, FLAP, LTC4S, and mPGES1, are (co)-enzymes involved in this
arachidonic acid metabolism, and are thought to be drug targets. To understand molecular mechanisms
for these proteins to function, we performed structural analyses of these membrane proteins using

NMR. We expressed these proteins by using the yeast Pichia pastoris expression system, and found

the yield of FLAP is more than 30 times higher than that of the E. coli system. We then
reconstituted these proteins in detergent micelles and/or nanolipoprotein particles. The NMR
interaction study of FLAP and its inhibitor MK-591 revealed that amino acids located more than 10
angstrom apart from the ligand in the crystal structure experienced chemical shift change by the
addition of the inhibitor, which suggests the MK-591 binding induces conformational changes around
the transmembrane helices of FLAP.
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