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Glial senescence enhances «-—synuclein pathology owing to its insufficient clearance
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(H #(Purpose)]
Parkinson’s disease (PD) is characterized by the pathological accumulation of a-synuclein (a—syn) and
loss of dopaminergic neurons in the substantia nigra. Aging is a significant risk factor for PD. The
accumulation of senescent glial cells in the aged brain contributes to PD progression by inducing
chronic neuroinflammatory processes. However, although the insufficient degradation of a-syn
aggregates results in PD deterioration, the possible alteration in the ability of a—syn clearance in
senescent glia has received little attention. In this study, we investigated how aging and glial

senescence affect the capacity of a-syn clearance

(7572 & QN A (Methods/Results))
Method
We estimated the clearance of human o-syn (hu-a-syn) in young and aged mice following the intra-
striatal injection of hu-o-syn preformed fibril (PFF) into the mouse brains. We established an in
vitro senescent glial model to investigate the detailed mechanisms of hu—a—syn clearance in senescent
glia. We treated young and senescent glia with hu—a—syn PFF.
Results
We provided evidence that (1) hu—o-syn pathology was largely deposited in aged mice 1 month after the
intra—-striatal injection of hu—a-syn PFF; (2) both young and senescent glia digested hu-o-syn, which
was mainly dependent on the autophagy—lysosome system rather than on the ubiquitin—proteasome system
(UPS); (3) hu—o-syn clearance was delayed in senescent glia because of impaired autophagic activity;

and (4) aged microglia exhibited more extensive hu—a-syn pathology than younger microglia

(¥ $(Conclusion)]
Our findings reveal that hu—oa-syn pathology tends to accumulate in the aged brain and that its
clearance in senescent glia is delayed, resulting from the dysfunction of the autophagy-lysosome

system.
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