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Human brain pericytes disassemble but do not degrade 
internalised aggregates of Aβ1-42. Human brain pericytes 
were incubated with 2.5 μM fluorescently labelled Aβ1-42 for 0-
96 hours and total Aβ1-42 fluorescence was determined by 
image analysis (a, b). A change in the distribution of aggregate 
size can be seen over 96 hours with a preference for both 
smaller and larger aggregates (c, d) which was not present in 
the absence of pericytes (f). Whilst pericytes did not reduce 
Aβ1-42 load, they do contain numerous LAMP-1-positive 
lysosomal granules  capable of degrading matter  which were 
unchanged by incubation with Aβ1-42(e). 

Aβ aggregates are found within pericytes in the human Alzheimer’s disease brain. Fresh 
frozen MTG tissue from a neurologically normal or pathologically confirmed AD brain was 
stained with Thioflavin-S to identify Aβ, the pericyte marker PDGFRβ, the endothelial marker 
UEA-1 lectin and nuclei were counterstained with Hoechst.  

Human brain pericytes internalise latex 
beads and Aβ1-42. Human brain pericytes 
were incubated with 0.1-2 μm diameter 
fluorescent latex beads or 2.5 μM 
fluorescently labelled  Aβ1-42 for 0-24 hours 
and phagocytosis was determined by flow 
cytometry (a, b) or confocal microscopy (c). 
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• Pericytes phagocytose mock waste products including 
fluorescent latex beads and disease related proteins 
such as Aβ1-42. 

 • Despite numerous lysosomal granules, human brain 
pericytes do not effectively degrade Aβ1-42 aggregates 
but do disassemble them into smaller sizes.  

 
• Human brain pericytes contain small intracellular Aβ 

aggregates in situ and are situated surrounding large 
perivascular aggregates. 

 
• Their ability to take up and process Aβ, the protein 

implicated in AD neurotoxicity, makes human brain 
pericytes a potential target for AD therapeutics.  
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Alzheimer’s disease (AD) is a progressive neurodegenerative disorder associated with impaired clearance of amyloid 
beta (Aβ) from the brain. A large number of studies have characterised Aβ removal by fluidic drainage, neuronal and 
glial degradation and endothelial cell transport1, however, the role of brain pericytes in Aβ clearance has only recently 
been studied2.  
 
Ensheathing the brain capillaries and forming a key part of the blood-brain barrier (BBB), pericytes occupy a unique 
niche. Pericytes are closely associated with Aβ carried in the interstitial fluids during perivascular drainage, as well as 
Aβ deposited in capillary walls in AD3-4 and are capable phagocytes5. Furthermore, they are in contact with 
endothelial cells of the BBB which export Aβ to the blood6 whilst vascular Aβ promotes BBB breakdown7.  
 
Here we characterise the phagocytic capacity of human brain pericytes in order to explore their role in Aβ protein 
clearance in AD. Using imaging and flow cytometry, we determined the size range preference and processing of 
phagocytosed Aβ by cultured human brain pericytes in vitro as well as examining Aβ distribution in pericytes in situ. 

Primary human brain pericyte cultures: Surgically resected biopsy tissue from the middle temporal gyrus (MTG) 
was obtained from patients with refractory epilepsy, a disease which has been associated with AD8. Tissue was 
mechanically and enzymatically dissociated to achieve a single cell suspension and cultured to passage five in 
DMEM/F12 supplemented with 10% FBS and 1% PSG to obtain a pure pericyte population as described previously9.  
 
Aβ: Lyophilised Aβ1-42 was resuspended in sterile H2O to form aggregates (mean size 17.89 ± 42.99 µm2 (SD), 
range: 0.03 - 678.50 µm2).Thioflavin-S pre-incubation allowed for fluorescent detection. 
 
Phagocytosis assays: Aβ1-42 (2.5 μM) or fluorescent latex beads (0.1-2 μm diameter) were incubated with pericytes 
for 0-24 hours. Pericytes were brought into a single cell suspension by trypsinisation and phagocytosis was 
determined by confocal microscopy or the mean fluorescent intensity (MFI) by flow cytometry. 
 
Immunocyto/histochemistry: Cells fixed in 4% PFA or fresh frozen MTG tissue from a neurologically normal or 
pathologically confirmed Alzheimer’s disease case were incubated with primary and fluorescently labelled secondary 
antibodies. Cell nuclei were counterstained with Hoechst 33258, Aβ identified by Thioflavin-S and blood vessels 
identified by UEA-1 lectin. 
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