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Characterization of lysosomal proteins Progranulin and Prosaposin and their
interactions in Alzheimer’s disease and Aged Brains: Increased Levels Correlate
with Neuropathology
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Background
Alzheimer’s disease (AD) is the leading cause of dementia in the worldwide. To date, in spite of|
promising experimental data in AD animal models, therapies to prevent or remove A have
generally had limited effects in clinical trials to slow down cognitive decline, other approaches
are also needed. Progranulin (PGRN) is a protein encoded by the GRN gene with multiple
identified functions including as a neurotrophic factor, tumorigenic growth factor, anti-
inflammatory cytokine and regulator of lysosomal function. A single mutation in the human
1GRN gene resulting in reduced PGRN expression causes types of frontotemporal lobar
degeneration resulting in frontotemporal dementia. Prosaposin (PSAP) is also a multifunctional
neuroprotective secreted protein and regulator of lysosomal function. Interactions of PGRN and
PSAP affect their functional properties. As a result of the previous reports of increased PGRN
expression in AD brains in contrast to the deficits occurring in FTD due to GRN mutations,
detailed investigations are needed.

Purpose
jCharacterizing the features of Progranulin and associated protein in the progression of]
Alzheimer’s disease pathology in human brain samples

Method

We examined in detail the celiular expression of PGRN and PSAP, and their association with
Alzheimer’s pathology in middle temporal gyrus samples of a series of human brain cases (n=45)
staged for increasing plaque pathology by enzyme based and fluorescent immunohistochemistry.
Relative protein expressions were assessed by Western blotting in same series of samples.
Interaction of PGRN and PSAP in human brain samples were revealed Dby co-
immunoprecipitation, and colocalizations were confirmed with confocal images.
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Result and discussion

Immunohistochemistry showed PGRN expression in cortical neurons, microglia, cerebral
vessels and amyloid beta (A ) plaques, while PSAP expression was mainly detected in neurons
and A plaques, and to a limited extent in astrocytes. We showed that there were increased
levels of PGRN protein in AD cases and corresponding increased levels of PSAP, Levels of]
PGRN and PSAP protein positively correlated with Af, with PGRN levels correlating with]
phosphorylated tau levels in these samples. Although PGRN colocalized with lysosomal
associated membrane protein-1 in neurons, most PGRN associated with Ab plaques did not. AR
plaques with PGRN and PSAP deposits were identified in the low plaque non-demented cases
suggesting this was an early event in plaque formation. We did not observe PGRN positive
neurofibrillary tangles. Co-immunoprecipitation studies of PGRN from brain samples|
identified only PSAP associated with PGRN, not other known PGRN binding proteins, under
conditions used. Most PGRN associated with A3 plaques were immunoreactive for PSAP
showing a high degree of colocalization of these proteins that did not change between disease
groups. As PGRN supplementation has been considered as a therapeutic approach for AD, the
possible involvement of PGRN and PSAP interactions in AD pathology needs to be further
considered.

Summary

From these findings, it can be concluded that the presence of neuroprotective molecules PGRN
and PSAP on AP plaques do not prevent the formation of these structures. Significant
interactions between these molecules were demonstrated biochemically, and by
immunohistochemical techniques in neurons and also associated with AP plaques. Secreted
forms of PGRN have multiple protective and anti-inflammatory properties, but these might not
be evident when this protein is deposited with PSAP around AP plaques. Increased total protein
levels of PGRN and PSAP was evident in AD samples but not those with less pathology, but
the presence of PGRN and PSAP on most plaques in low pathology control cases with fewer
smaller plaques indicate this is an earlier event in development of AD pathology. Binding of]
these proteins on AR plaques might have ameliorating effects of AP toxicity on surrounding
cells, or it might be hindering the removal of A plague by infiltrated microglia.
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