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or NICD generation in transfected cells. Thus, we have formally
ruled out direct modulation of y-secretase by CD147. Third, we
have reported that medium conditioned by cells overexpressing
CD147 had higher levels of AB-degrading activities, indicating
that the function of CD147 in modulating MMPs may be
responsible for the elevated degradation of extracellular Ap.
Collectively, these results suggest that the dose-dependent
increase of AB in the conditioned medium of CD147-depleted
cells observed in both our studies and the previous report (16) is
mediated through CD147-dependent AB-degrading MMPs in
the culture medium rather than direct modulation of y-secre-
tase activity, as was proposed previously.

In agreement with the data presented in the previous report
by Zhou et al. (16), we found that depletion of CD147 in cul-
tured HEK293 cells led to an increase in the steady-state levels
of AB in the conditioned medium, but without discernible
changes in the levels of CTFs derived from «- and B-secretase
processing of APP. Although these findings suggested a role for
CD147 in the modulation of y-secretase processing of APP
CTFs, additional studies were required to validate this notion.
However, CD147 expression had no effect on the levels of AICD
or NICD production in transfected cells, More important, in
vitro y-secretase assays performed using membranes purified
from cells in which CD147 was depleted failed to show an
increase in A production, thus formally ruling out direct mod-
ulation of y-secretase activity by CD147. In this regard, CD147
differs from p23/TMP21, another type | membrane protein that
co-purified with y-secretase complexes and was found to regu-
late y-secretase activity (17). We recently reported that deple-
tion of p23 elevated A production in the same in vitro y-secre-
tase assay employed in the CD147 experiments described above
(20), Thus, unlike the case of p23 depletion, which caused an
increase in AB levels in both intact cells and in vitro assays,
depletion of CD147 failed to exert any influence on A produc-
tion in vitro. This unexpected finding prompted us to explore
alternative interpretations of the data that emerged from
CD147 knockdown studies showing increased levels of Af in
the conditioned medium described here and in the earlier
report (16).

Many different cellular functions have been ascribed to
CD147, including induction of several metalloproteases (37),
cell adhesion (38), retinal cell development (39), T-cell activa-
tion (40, 41), and calcium mobilization (42). The ability of
CD147 to induce multiple MMPs, including MMP-1, MMP-2,
and MMP-3, has been well documented, and this is the basis
of the alternative name EMMPRIN (18). Thus, we reasoned
that the influence of CD147 on A levels might be mediated
through an indirect mechanism involving extracellular
MMPs that degrade AR in the cultured medium. Indeed, stud-
ies that directly assessed the stability of synthetic AB peptides
demonstrated enhanced Ap degradation when incubated with
medium conditioned by cells overexpressing CD147. Incuba-
tion of CD147 cells with Compound E, a potent y-secretase
inhibitor, did not have any discernible effect on the A B-degrad-
ing activity in the conditioned medium, formally ruling out any
connection between y-secretase activity and CD147-mediated
ApB-degrading activity (Fig. 7). Inhibitory profiles from EDTA
and 1,10-phenanthroline strongly suggest the involvement of
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metalloprotease, whereas partial inhibition of A degradation
by GM6001 and actinonin might indicate that more than one
MMP is involved in the degradation.

Studies by independent groups previously demonstrated that
subunits of the y-secretase complex cooperatively mature and
traffic through the secretory pathway; incomplete assemblies
are incapable of exiting the ER and are eventually degraded
(reviewed in Ref. 11). In contrast to the well established code-
pendent stability of the core y-secretase subunits, we have
shown that the stability or subcellular localization of CD147 in
the Golgi and plasma membrane was unaffected in cells lacking
either PS1/P52 or nicastrin expression. It is also evident from
our studies that the postnatal developmental expression profile
of CD147 in mouse brain markedly differs from those of PS1
and nicastrin. Furthermore, unlike the overlapping neuronal
distribution observed for nicastrin and PS1 in all major areas of
adult rat brain (28), we found non-overlapping cellular distri-
butions of CD147 and nicastrin in neurons within the cortex
and hippocampus (Fig. 4D). Based on these data alone, it is
implausible that all y-secretase complexes in these neurons are
bound to CD147 or subject to CD147 modulation. Neverthe-
less, our results cannot exclude the possibility that CD147
localized largely at the cell surface/neuronal processes modu-
lates a small subset of active y-secretase localized in these neu-
ronal compartments.

How can we reconcile with the apparently discrepant data
that CD147 co-purifies with the y-secretase complex, but is not
involved in the regulation of its enzyme activity? Both CD147
and the y-secretase complex localize to cholesterol- and sphin-
golipid-enriched membrane microdomains, raising the possi-
bility that co-purification in certain detergents might not nec-
essarily represent bona fide protein-protein interaction, but
rather co-isolation of several proteins that are tightly packed in
membrane rafts. In this regard, CD147 interacts with caveo-
lin-1 in a cholesterol-dependent manner and has been shown to
be a potent modulator of lipid rafts in T-lymphocytes (43, 44).
Nonetheless, we have demonstrated that membrane raft distri-
bution of CD147 and y-secretase occurs independently of one
another, ruling out a role for CD147 in lipid raft targeting of the
y-secretase complex.

Despite the strengths of our findings, it remains plausible
that transient interactions between distinct subcellular popula-
tions of CD147 and y-secretase may be of physiological rele-
vance. In this regard, the interaction of nicastrin and Rerlp, a
transmembrane protein that is located primarily in the cis-
Golgi and functions in the retrieval of a variety of ER membrane
proteins lacking KKXX or KDEL signals, has recently been
demonstrated (45). Similarly, it remains to be determined
whether CD147, localized primarily at the cell surface, is
involved only in the targeting to or retention of a very small pool
of y-secretase complexes at the cell surface in a manner not
dissimilar from the reported CD147-dependent trafficking of
the monocarboxylate transporters MCT1 and MCT4 to the cell
surface (32). In any event, although the significance of the
potential CD147-y-secretase complex interaction is not yet
apparent, our data unambiguously demonstrate that CD147
regulates secreted Af3 levels by mediating proteolytic degrada-
tion in the extracellular milieu. Further studies to identify and
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characterize the protease(s) responsible for CD147-dependent  20.
extracellular turnover of A are critical and may provide the
foundation for novel therapeutic targets focused on enhancing
Af degradation.
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The prevention and therapeutic strategy for AD employing the acceleration of A B degradation
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