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The extracellular accumulation of β-amyloid peptide is a key trigger in the pathogenesis of Alzheimer’s disease (AD) that 
precedes the appearance of intracellular protein aggregate pathology formed by proteins such as Tau, α-synuclein, and 

TDP-43. These latter pathologies are potentially a consequence of diminished function of protein homeostatic machinery. We 
developed a sequential detergent extraction method, followed by SDS-PAGE separation of the various fractions, in-gel trypsin 
digestions, and LC-MS/MS proteomic approaches to identify proteins that lose solubility in the brains of APPswe/PS1dE9 (line 
85) mice with high amyloid burden. This protocol was initially used in a study of two neural cell lines, SH-SY5Y neuroblastoma 
and STTG-1 glioblastoma, that were exposed to mild heat-shock, leading to the identification of a number of cytosolic proteins 
that rapidly lost solubility and could be viewed as being sensitive to disturbances in proteostasis. Using the same approach on 
our APPswe/PS1dE9 model of Alzheimer amyloidosis, we identified numerous cytosolic proteins involved in glycolysis as well 
as 14-3-3 proteins and other chaperones that show specific losses in solubility as amyloid accumulates. These data provide 
in vivo evidence that the accumulation of extracellular amyloid can lead to diminished function of the intracellular protein 
homeostasis network. Ongoing studies in culture cell models may provide additional insight into the mechanisms by which 
amyloid disrupts proteostasis.
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