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Figurel17.15. Sow-tight-bindinginhibitors o leucine aminopeptidase.

Bestatin (17) (Fig. 17.15) and amastatin
(18) havebeenidentifiedasslow-tight-binding
inhibitorsaf LAPfrom porcinekidney, with K;
valuesinthelow nanomolar range (84). L ater,
bestatin wasshown to beaslow-bindinginhib-
itor o LAPemployingmechanism B, with akK;
vaued 0.11 uM and a K;* value of 1.3 nM.
Vauesof 1.5 X 1072 g tand 2 x 107* s !
wereobtainedfork, and%_, (Equation17.29),
respectively (85).1t was assumed that the in-
hibitiond bovinelensleucine aminopeptidase
(bILAP) by amastatin would also proceed by
mechanism B. This prediction was supported
by an X-ray crystallography study o the
amastatin-blILAP complex (86), which sug-
gested that (18)(and, by analogy, 17) initialy
bindsto aZn?* atomin agroovein the active
site. The dow step in binding was seen as a
subsequent coordination to a second Zn%*
atom located deeper in the active site (86).

It is difficult to find clear-cut examples of
dow-binding inhibition occurring by mecha-
nism A. However, the inhibition of Factor Xa
by a peptidyl-a-ketothiazole was found to be
unusual becauseit appeared that the forma
tiond E. | waspartialy ratelimiting. Factor
Xaisatrypsinlike protease found in the blood

coagulation pathway, which cleaves pro-
thrombin formingthrombinthat,inturn, pro-
motes blood clotting (Equation 17.33).

Inhibitorsof Factor Xaactivity offer poten-
tial asanticoagulants and several irreversible
inhibitors of Factor Xa have been developed.
One d thefew tight-binding reversibleinhib-
itorsaof Factor Xa isBnSO,-p-Arg-Gly-Arg-ke-
tothiazole (19).

Theinhibitor could be displaced from Fac-
tor Xa by substrates and, based on steady-
state assumptions, the dissociation constant
for (19) wasfound to be 14 pM (87). However,
the reaction progress curvesindicated aslow-
binding process, probably by mechanism B.
Stopped-flow fluorescence studies, combined
with kineticanalysis, showed that the isomer-
ization step (E.| + E.1*) isunusually fast
and that theformationof E- | is, at |east, par-
tially ratelimiting.

I n someinstancesthetype df inhibition has
been found to be isozyme specific. For exam-
ple, inducibly expressed isozymes (iNOS) and
constitutively expressed isozymes (cNOS) of
nitric oxide synthase (NOS) dl catalyze the
conversionaof L-arginineto L-citrulline and ni-
tric oxide (Equation 17.34).
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