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Alzheimer‘s Disease and amyloid hypothesis
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APP Processing
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AB peptide generation in AD patients

Elevation of f-Amyloid Peptide 2-42 in Sporadic and Familial
Alzheimer’s Disease and Its Generation in PS1 Knockout Cells*
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= Maybe a different enzyme? * sample was 20-fold diluted

UNIVERSITATSmedizin.

Institut fiir Phathobiochemie

AB peptide generation at position 3
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Pyroglutamate AR (pE-AB)
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Pyroglutamate AB (pE-AB) aggregates faster
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TAILS (Terminal Amine Isotopic Labeling of

Substrates)
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Meprin (metalloprotease from renal tissue)

O G e e mepring

= Astacin family, metzincin
superfamily

= Zinc-binding motif

= Complex glycosylated type 1
membrane protein

= Meprins exclusively in vertebrates

= Surface expression as dimer
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Meprin 3 expression in human brain
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Recombinant APP processing by meprin 8
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APP processing by meprin 8 in vitro

in vitro
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APP processing by meprin 8 in vivo

Endogenous protein expression
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APP binds to DR6 and promotes cell death?
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APP-death-receptor mechanism
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APP binds DR6 to trigger axon pruning and 3 ! ?X
neuron death via distinct caspases
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APP processing might lead to cell death
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Nikolaev et al. 2009 Nature. Feb 19;457(7232):981-9
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Cleveage specificity of meprin 8
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= MALDI-TOF analysis revealed a preference for
aspartate (D) in p1 correlates with the BACE1
cleavage site.

= Meprin B cleaved a peptide bond with alanine (A) in p2
within all three peptides.

= Additionally meprin B cleaves the peptide bond (E)
residue in p3. [ = |
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Proteolytic efficiency of meprin B for APP
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= Actinonin is a bioactive peptide and = Inhibition of endogenous meprin B

antibiotic.

expression reduces A secretion.

= Actinonin is a potent inhibitor of
CD13 and Aminopeptidase (leucine

aminopeptidase).

= Actinonin has observed to be an

inhibitor of PDF (peptide
deformylase), meprin a, and

thermolysin.
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Meprin B overexpression increases A production
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Cell-bound Meprin B is responsible for A

generation
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Meprin 8 cleaves acidic peptides
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APP may be an ideal target for meprin 8
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APP processing by a novel enzyme
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Meprin B generates AB-petides in the absence
of BACE1

BACE1/2 KO MEFs
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Meprin 8 generates N-terminal truncated AR, 4,
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Meprin B generates N-terminal truncated AB,_,,
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APP interacts with Meprin 8
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= Interaction between Meprin B and APP is specific within the same cell.
Schoenherr et al. 2014; in preparation
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APP can form SDS-resistant dimers in the ER

- PAGE on 4-12 % BisTris
Acrylamide Gels

-> dimers do not dissociate by SDS

- stable under standard-detergent-
lysis conditions

-> suggesting presence of
intermolecular S-S bonds
generated in ER
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Isbert et al. 2012 Cell Mol Life Sci.
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Summary

= Meprin B processes APP in vivo.
= Meprin 3 levels are increased in AD brain.
= Meprin B overexpression increases AB-production in the absence of BACE1.

= Meprin f interacts with APP and generates AR prior to endosomal
compartments.

= Meprin B generates AR 2-40 peptides preferentially from APPwt.
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Meprin 8 processes APP
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