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Amyloid B-induced matrix metalloproteinases expression in cerebral

endothelial cells
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(CAA), cerebral endothelial cells (CECs), matrix metalloproteinase-9 (MMP-9)

The amyloid B peptide (AB) has been linked to both neuronal and vascular degeneration in
Alzheimer’s disease (AD). Amyloid deposition in cerebral vessels (cerebral amyloid angiopathy,
CAA) is also a major cause of hemorrhagic and ischemic stroke in the elderly with or without AD.
Matrix metalloproteinases (MMPs), a group of enzymes that regulate cell-matrix composition,
has been implicated in various diseases including arthritis, atherosclerosis and tumor progression
and metastasis. MMP-9 (gelatinase B) has received considerable attention recently because of its
role in the pathogenesis of hemorrhagic transformation after cerebral ischemia. Recently, we
examined the potential role of the MMP-9 in the pathogenesis of cerebral amyloid angiopathy
(CAA), and the results suggested that the AB-induced incretion of vascular MMP-9 expression
may play a role in the pathogenesis of spontaneous intracerabral hemorrhage in patients with
CAA. We also demonstrated that MMP-9 can degrade AP fibrils (fAB) and may contribute to

extracellular brain AP clearance by promoting A catabolism.
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The PI of this PPG, CY Hsu, has devoted his recent research effort to delineate the molecular

mechanism of AP induced death of CECs and other cellular components in CNS. Recent
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Figure 1

1.

Amyloid B peptide (AB) induces the synthesis and activation of matrix metalloproteinase
(MMP)-9 in cerebral endothelial cells (CECs) and C6 glioma cells by Western blotting and
gelatin-substrate zymography.

2. AP induces extracellular matrix (ECM) degradation in CECs.

3. Vascular matrix metalloproteinase-9 (MMP-9) colocalizes with amyloid B peptide (AP) and

microhemorrhage in aged APPsw mice.

Figure 2

1.

3.

Transcription inhibitor (actinomycin D, Act-D) and translation inhibitor (cyclohexamide,
CHX) attenuate AB-induced MMP-9 expression.

Inhibitors of AP-1 (curcumin, Cur) and SP-1 (mithramycin A, MMA) decreases AB-induced
MMP-9 expression.

Levels of MMP-9 expression upon A treatment are not attenuated by inhibitors of NF-kB.

Figure 3

1.
2.

Mass spectra of soluble AB;_4, digested with MMP-9.

To visualize ultrastructural changes in AP fibrils after incubation with Pro-MMP-9 and
MMP-9, we performed transmembrane electoral microscopy (TEM) on preformed fAf
incubated in buffer with or without the MMP-9. Incubation of fAf with activated MMP-9,
fibrils were less abundant, and some amorphous globular structures were observed.

To explore the potential mechanism of fibril disruption by MMP-9, we determined whether
AP fragments were released by MMP-9 digestion of fAB. AP fragments generated by
incubating purified fAf with MMP-9 were isolated and analyzed by MALDI-TOF MS.
MMP-9 produced AP fragment with molecular masses of 2461.68 and 3390.59 daltons
corresponding to AR50 and AB;_3.

We examined MMP-9 expression in the brains of aged APPsw, APP/PS1, and wild-type
littermate mice. Aged wild-type mice demonstrated a few isolated cells with MMP-9
immunoreactivity localized primarily in the corpus callosum, while APPsw mice had many
more cells with prominent MMP-9 immunostaining throughout the brain. Double staining
with ThS revealed that many of the MMP-9 immunoreactive cells appeared to surround
ThS-positive compact plaques. Moreover, the cells had the appearance of activated astrocytes,

based on their hypertrophic cell bodies and immunoreactivity with anti-GFAP antibodies.

Figure 4

1.

A

MMP-2 and -9 immunoreactivity is selectively increased in activated astrocytes surrounding
amyloid plaques in aged APP/PS1 mice.

MMP-2 an- 9 mRNA levels are elevated in astrocytes surrounding amyloid plaques in aged
APP/PS1 mice.

Astrocytes secrete AB-degrading activity in vitro producing characteristic Ap fragments.
APB-degrading activity in ACM is mediated in part by MMP-2 and -9.

mmp-2 and -9 gene deletion alters steady-state AP levels in mouse brain.

Basal expression of MMP-2 and -9 in mouse brain.
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