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'A secreted metalloprotease implicates 
oligodendrocytes in the pathogenesis of 
Alzheimer’s disease' 
 
Brain accumulation and aggregation of amyloid-beta (Abeta) peptides is a critical step in the pathogenesis of 
Alzheimer`s disease (AD). Abeta peptides are generated through sequential cleavage of the amyloid precursor protein 
(APP) by the proteases beta- and gamma-secretase (e.g., Abeta1-40 and Abeta1-42 peptides). However, studies of 
autopsy brain samples from AD patients have shown that 60-85% of all insoluble Abeta peptides are truncated at the 
N-terminus, with Abeta4-x peptides by far the most abundant species. This indicated that N-truncated Abeta peptides 
could have an important role in AD, but the origin(s) of these peptides and any proteases involved in their generation 
are unknown. We have identified a putative recognition site for a secreted metalloprotease in the N-terminal region 
of the Abeta peptide sequence starting with the glutamic acid residue 3, which could lead to the generation of N-
truncated Abeta4-x peptides. Inducible overexpression of the metalloprotease in HEK293 cells resulted in the 
secretion of Abeta4-40 peptides but unchanged levels of Abeta1-x peptides as measured by mass spectrometry and 
ELISA. Abeta4-x production was not dependent on prior cleavage of APP by BACE1, and a recombinant 
metalloprotease fragment was able to convert synthetic Abeta1-40/42 into Abeta4-40/42 peptides, indicating that 
Abeta4-x peptides might be generated both within the cell and in the extracellular space. Surprisingly, in the adult 
murine brain, expression of the metalloprotease was restricted to oligodendrocytes. Cultured oligodendrocytes 
secreted a variety of Abeta species, but Abeta4-40 peptides were absent in cultures derived from metalloprotease 
knockout (KO) mice. In agreement, white matter structures in aged 5xFAD mice showed abundant Abeta4-x 
immunoreactivity, which was absent in the metalloprotease KO background. In conclusion, these findings establish 
an enzymatic mechanism for the generation of Abeta4-x peptides, and demonstrate that oligodendrocytes are a 
source of these highly amyloidogenic peptides. Implications for AD will be discussed. 
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