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The zinc metalloenzyme leukotriene A4 hydrolase (LTA4H) participates in both pro-
inflammatory and anti-inflammatory pathways [1, 2]. It functions as an epoxide 
hydrolase (EH) in pro-inflammatory pathways and an aminopeptidase (AP) anti-
inflammatory pathways [3, 4]. The EH activity of LTA4H is associated with LTB4-
mediated inflammation, while the AP activity of the enzyme was shown to promote 
resolution of pulmonary inflammation by clearance of the chemotactic tripeptide PGP [5,
6]. To understand the kinetic mechanisms of PGP hydrolysis, we developed an assay to 
quantify PGP degradation by selectively derivatizing the primary amine of Gly-Pro 
produced from N-terminal hydrolysis of PGP using fluorescamine. The LTA4H enzyme 
exhibited substrate-induced inhibition with escalating concentrations of the substrate,
PGP [7]. Our assay showed that the LTA4H modulator, 4-methoxydiphenymethane
(4MDM), rescued AP activity in the presence of PGP to 100 nM, and then failed to 
prevent inhibition by PGP at high concentrations. To further understand this 
phenomenon, we determined the first X-ray crystal structure LTA4H in complex with 
4MDM and a non-hydrolysable analog of PGP at 2.8 Å resolution. The PGP analog and 
4MDM were both bound in each of the 3 molecules of LTA4H in the asymmetric unit.
The structure revealed that the PGP analog and 4MDM bind within the LTA4H active 
site, but at a significant distance of > 4.0 Å away from each other.  The PGP analog 
bound in the AP active site with its prolyl carbonyl interacting with the catalytic zinc.
4MDM bound in the hydrophobic portion of the LTA4H binding pocket in a similar 
orientation as the LTA4H:4MDM complex structure, and was stabilized by van der Waals 
interactions. Previously we reported the structure of LTA4H in complex with 4-OMe-
ARM1, a hybrid 4MDM-ARM1 analogue. In this structure, the methoxy group of 4-
OMe-ARM1 interacted with the main-chain carbonyl of Q136 and limited the rotational 
freedom of this residue. Q136 maintained rotational freedom in the LTA4H:4MDM:PGP 
analog structure without interfering with the catalytic water binding to E296. The 
LTA4H:4MDM:PGP analog structure is not suggestive of substrate induced inhibition.
Structural studies of LTA4H in complex with the PGP analog are in-progress to provide 
insight on the PGP assay study results. In conclusion, we have demonstrated limited 
potentiation of LTA4H AP activity modulated by 4MDM in the presence of the substrate 
PGP, and determined the crystal structure of LTA4H in complex with 4MDM and the 
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PGP analog. This structural information will aid in the next round of design and synthesis 
of selective LTA4H AP activators.  
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