High resolution structures of mutants of residues that affect access to the ligand-binding
cavity of human lipocalin-type prostaglandin D Synthase

Michele Bovf, Massimiliano PerduaMattia Bertinellf, Edoardo Bertifi Laura Destefans Maria E. CarrizB,
Stefano Capal@iand Hugo L. Monacb

Biocrystallography Laboratory, Department of Bidtaology, University of Verona, Ca Vignal 1, strada Grazie 15, 37134
Verona, Italy and’Departamento de Quimica Bioldgica, Facultad de Cinuimicas, Universidad Nacional de Cérdoba C.P.
5016-Cérdoba-Argentina. michele.bovi@univr.it

Lipocalin-type prostaglandin D synthase (L-PGDS)abaes the isomerisation of the 9,11-endoperoxjdeup of
PGH2 (Prostaglandin H2) to produce PGD2 (Prostaigab?2) with 9-hydroxy and 11-keto groups. The proidof the
reaction, PGD2, is the precursor of several meig#soinvolved in many regulatory events. L-PGD% finst member
of the important lipocalin family to be recognizad an enzyme, is also able to bind and transpatl $iydrophobic
molecules and was formerly known [&race protein, the second most abundant proteffruiman cerebro-spinal fluid.
Previous structural work on the mouse and humareijm® has focused on the identification of the amacids
responsible and the proposal of a mechanism fedysas. In this paper we present the X-ray striegwf the apo and
holo forms (bound to PEG) of the C65A mutant of annh-PGDS to 1.40 A resolution and of the doublgéantiC65A
K59A to 1.60 A resolution. We have also studied dpe forms of the double mutants C65A W54F and C@&KL2F
and the triple mutant C65A W54F W112F. Mutationtd lysine residue does not seem to affect theifgnaf PEG to
the ligand-binding cavity and mutation of a singteboth tryptophanes appears to have the same effethe position
of these two aromatic residues at the entrancheotavity. We have also identified a solvent mdedn an invariant
position in the cavity of virtually all the molead present in the 9 asymmetric units of the crystadt we have
examined. Taken together our observations indidattthe residues we have mutated appear to inglegda role in
the entrance-exit process of the substrate antlier gands to the binding cavity of the lipocalin

Binding of polyethylene glycol to the C65A mutanthafman L-PGDS.



