Microglia Expressing the Alzheimer’s Disease Protective Variant PLCy2-P522R Suppress the NLRP3 Inflammasome and Mitochondrial Stress
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Background Methods and Experimental Timeline

* Microglia, the brain resident immune cell, serve critical roles in clearing aberrant proteins and in
orchestrating the inflammatory response to disease or brain injury.

ASC Speck Immunofluorescence Paradigm

« The lowered release of ASC speck particles could be attributed to a reduced
production of endogenous ASC or to an inhibition of ASC speck release once fully
oligomerized.
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« GWAS studies have identified multiple AD risk and protective variants located in genes D) T Stetetetstelslslelols)els -
expressed by microglia. « We wanted to assess whether ASC speck production significantly differed

between WT and P522R** primary mouse microglia.
 The P522R variant of the Phospholipase C gamma 2 (PLCy2) gene is uniquely expressed by

microglia in the CNS and is protective against AD*. « Cells were fixed 3 hours after being exposed to AR and stained for ASC (red),
Iba1 (microglia marker; green), and DAPI (nuclei marker; blue).
« PLCy2 cleaves the phospholipid PIP, into IP; and DAG, which increase cytosolic Ca?* levels and
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The NLRP3 Inflammasome

Flow Cytometry Analysis of Secreted ASC Specks
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« P522R** microglia demonstrate reduced ASC speck formation and
release.
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Treatment

Relative to WT microglia, P522R** microglia exhibited a dose-dependent
Microglial Cell Viability and Mitochondrial Membrane Potential Analysis increase in mitochondrial stability and cell viability when exposed to A.
Vehicle (DMSO) FCCP

Objectives

AB (1 HM) Dose-Response Curve of Cell Viability

P522R has been shown to enhance the phagocytic capacity of microglia to uptake AB4. However,
PLCy2 and its synergism with the NLRP3 inflammasome can also drive inflammatory
dysregulation and potentially AR aggregation. Taken together, my hypothesis is that microglia with
the P522R variant exert their protective effects through reduced NLRP3 inflammasome activation.
This reduction in activation could result from a greater stabilization of mitochondrial bioenergetics
in response to AP.

Using flow cytometry and immunofluorescence for the ASC Speck, in addition to a flow cytometry-
based assay for mitochondrial membrane potential, this hypothesis will be tested via the following
aims:

* We plan to assess whether small-molecule activators of PLCy2
recapitulate the impact of the P522R variant on NLRP3 inflammasome
activation and mitochondrial bioenergetics.
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« Aim 1: Compare the activation of the NLRP3 inflammasome in WT and P522R*"* primary
mouse microglia using a canonical inflammasome activation paradigm.

100

o WT
80— Xk - P522R

* Aim 2: Assess whether the P522R variant influences NLRP3 inflammasome activation in PS22R*

response to AR.

60—

ko k
40- sk

Percent of
Live Cells
TMRE Positive

« Aim 3: Evaluate whether modulation of mitochondrial oxidative phosphorylation could serve as
an upstream mediator for NLRP3 induction.
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