HIGH CHOLESTEROL LEVELS PROMOTE TNF-a-DEPENDENT NECROPTOSIS IN ALZHEIMER’S DISEASE
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INTRODUCTION METHODS

Alzheimer’s disease (AD) is characterized by extensive neuronal loss, || - APP-PSEN1-SREBP2 transgenic mice were generated from crossbreeding of B6C3-Tg(APPswe,
however, how neurons die in the central nervous system still remains | PSEN1dE9)85Dbo/J mice [express a chimeric mouse/human amyloid precursor protein (isoform 695) with the
unclear. A recent study offers compelling evidence of active necroptosis, a Swedish mutation (Mo/HuAPPQQste) and mutant humgn presenilin 1 (PSEN1dE9)] and BG6; | SQL-
regulated inflammatory cell death, in post-mortem AD brains (1), but still, the Tg(rP_EPCKSREBF_2)78€_3Reh/J_ mice that overexpress the active form of the _sterol regulatory_element _blndlng
events that trigger or regulate necroptosis in AD are not fully known. protein 2. These mice display increased total brain cholesterol levels and selective depletion of mitochondrial GSH

Autophagy has been sh s f ic cell death and | “vos &)
utophagy has been shown to protect cells irom necroptotic cell death an - Embryonic cortical-hippocampal neurons were isolated from mice at gestational days 16-17 by trypsin digestion

act as a negative regulator of necroptosis (2). Moreover, our previous studies | following a standard protocol (5). Dorsal Root Ganglia (DRG) isolation and primary cultures were performed as
indicate that intracellular cholesterol accumulation can disrupt autophagy | previously described (6).

function (3), a pathological hallmark in multiple age-related | - Cholesterol enrichment was assessed by incubating the cells with a soluble cholesterol/methyl-cyclodextrin
neurodegenerative diseases, including AD. This study aims to evaluate the | complex (50 mg/ml) for 1 h, followed by 4 h of recovery. The necroptotic pathway was induced through treatment
relationship between high cholesterol levels, altered autophagy, and with TNFa (60 ng/ml), the pan-caspase inhibitors qvD-Oph (10 uM), and the SMAC mimetic LCL-161 (10 pM) at the

necroptosis in AD. indicated times.
RESULTS
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2 Enhanced necrosome assembly in 9 month-old APP-PSEN1-SREBP-2 mice. A) Sequential solubility analysis of RIPK1 and MLKL showed an increased presence of the necroptotic proteins in
high insoluble fractions of brain lysates from APP-PSEN1-SREBF2 mice. F1: TBS soluble , F2: 1% Triton soluble, F3: 2% SDS soluble, F4: 8M urea soluble. B) Western blot analysis of RIPK3 and
MLKL brain lysates of WT and transgenic mice, showing increased presence in urea soluble fraction. C) Urea-soluble fractions of WT and transgenic mice showing an increased presence of pRIPK3
in APP-PSEN1-SREBF2 mice. D) Representative immunoblot of p-MLKL in WT and transgenic mice showing increased presence of the protein in APP-PSEN1-SREBF2 lysates.
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VHigher levels of phospho-RIPK3 and phospho-MLKL in primary neurons derived from APP-PSEN1-SREBF2 mice. A) Representative immunoblots of pRIPK3 showing increased expression in
APP-PSEN1-SREBF2 derived neurons compared to WT. B) Western blot analysis showing increased presence of p-MLKL in APP-PSEN1 and APP-PSEN1-SREBF2 primary neurons. C) Representative
confocal images of primary neurons derived from WT and APP-PSEN1-SREBF2 mice immunostained with p-RIPK3 (green) and p-MLKL (red). Nuclei were counterstained with Hoechst (blue). Scale batr,
10 pum.
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16 non-overlapping images from different mice).
B) Representative confocal images of aged
DRGs with Halo-WIPI12-S395A (light blue), co-
immunostained with p-RIPK3 (green) and p-
MLKL (red), showing that restoring autophagy
with WIPI2 decreases the expression of
necroptotic proteins. Scale bar, 10 um.
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constitutively expressed in DRG from aged
mice (15 months). A) Representative confocal
images of young (3-month-old) and old (15-
month-old) DRG neurons immunostained with p- CTR
RIPK3 (green) and p-MLKL (red). The nuclei are
stained with Hoechst (blue). The plot represents
p-RIPK3 and p-MLKL levels per cell, quantified as
the CTCF of the green and red channels (n=12-
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