











Downloaded from mp.bmj.com on February 10, 2012 - Published by group.bmj.com



296

Pro105-Trp106.° ' The amino acid residues in
the N-terminal segment that are responsible
for the enzyme binding, and generally make the
largest contribution to the binding energy, are
Leu 9 and Val 10.® But in the case of cathepsin
B inhibition, a significant affinity contribution
to the cystatin C—cathepsin B interaction by the
side chain of Arg8 has also been demonstrated
by both studies of peptidyl diazomethanes
based on the N-terminal sequence of cystatin
C* and in vitro mutated cystatin C variants.®
Although of much less significance than the
interaction mediated by the side chain of
Vall0, the Arg8 contribution to cathepsin B
binding appears to be physiologically impor-
tant. Cystatin C is the human cystatin with the
highest affinity for cathepsin B, but the K; of
the wild-type cystatin C for cathepsin B inhibi-
tion is on the border of that required for com-
plete inhibition by a reversible inhibitor in
vivo."" * Hence, smaller contributions to the
inhibitor affinity for this enzyme should also be
deemed significant. The major cystatin C
cleavage observed after interaction with P gin-
givalis is at the bond Arg8-Leu9, thus, the
N-terminal octapeptide of the inhibitor includ-
ing residue Arg8 is lost. Functional characteri-
sation of the thereby modified cystatin revealed
that the modification resulted in a 20-fold
decreased affinity for cathepsin B, with a K for
cathepsin B inhibition by the modified cystatin
C of 5 nM. This is of the same order as the
cystatin C eoncentration we measured in
gingival crevicular fluid (15 nM). Thus, the
cystatin C inhibition of cathepsin B is impeded
owing to the P gingivalis interaction. As a
result, cathepsin B probably contributes to the
tissue destruction at the sites of inflammation
in periodontitis.

The ability of P gingivalis to cleave cystatin C
was due predominantly to the presence of gin-
gipain R; however, two of five tested strains
exerted proteolytic activity also able to split the
inhibitor after Vall0. Such a cleavage has a
more pathological significance because it
renders cystatin C physiologically inactive
against cathepsins L and H as well as cathepsin
B.° Also, this result indicates that in addition to
gingipains R and K other proteolytic enzymes
are also produced by P gingrvalis. Enzymes with
substrate specificities corresponding to the
additional cystatin C cleavages observed have
not yet been purified, although the presence of
two genes encoding distinct candidate cysteine
proteinases have been reported.* *

It is known that P intermedia is able to
degrade immunoglobulins,*’ fibronectin,* and
some other plasma proteins,* but regarding the
characterisation of its proteinases, P intermedia
still remains terra incognita. The main P inzer-
media cystatin C cleavage sites reported here,
although probably without affect on inhibitor
activity, shed some light on the specificity of
enzymes produced by this bacterium and
might facilitate their future purification.

The presence of cystatin C in GCF has been
determined using an immunochemical tech-
nique (this report) or by the inhibition of
papain®; both methods detect cystatin C
regardless of physiological ability to control its
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target lysosomal cysteine proteinases. How-
ever, many recent reports have described high
levels of fully active neutrophil elastase in
GCF" and have indicated that the local
concentration of its primary inhibitor, a,
proteinase inhibitor, is too low for efficient
neutrophil elastase control.”* ** Therefore, it is
very unlikely that cystatin C, in such a highly
proteolytic environment, can preserve its in-
hibitory activity, especially because our present
data demonstrate that native cystatin C added
to GCF samples was converted promptly to a
physiologically inert species lacking the first 10
amino acids residues of the N-terminal protein
segment. Inability of the modified cystatin C to
inhibit its target proteinases explains the
presence of proteolytically active cathepsins B,
H, and L measured in both GCF'® > and gingi-
val tissue.” Inactivation of cystatin C in
periodontitis lesions might have a profound
pathological consequence because it is well
established that lysosomal cysteine proteinases
are involved in bone resorption” and that their
inhibitors suppress this process in several mod-
els, including isolated osteoclasts cultured on
calcified surfaces.”
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