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Analysis _of axonal degeneration mechanism by mitochondrial respiratory
suppression in Parkinson®s disease
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We analyzed the mechanism of axonal degeneration induction by mitochondrial
respiratory inhibition mediated by abnormal activation of SARM1. SARM1 was activated by JNK-mediated
phosphorylation and inhibited mitochondrial respiration by hydrolyzing NAD+. In order to see the
effect of this pathway on the pathogenesis of Parkinson"s disease (PD), we performed analysis using
neurons derived from PD patients lacking the Parkin gene and rotenone that induces PD-like symptoms.
Parkin deletion and exposure to rotenone increased SARM1 phosphorylation levels and increased the

rate of axonal degeneration and cell death. Similar phenomena were observed in vivo, suggesting that
abnormal activation of SARM1 is involved in the pathogenesis of PD.
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HEK293T iPS 201B7 RIKEN BRC
PARK2 iPS
HEK293T DMEM/F12-10%FBS iPS
DMEM/F12  NCAA L-GIn KSR 2- 500 ng/ml bFGF
iPS PSC Neural Induction Medium
(Thermo Fisher Scientific) Neurobasal

Plus Medium (Thermo Fisher Scientific) B-27 Plus GlutaMAX CultureOne supplement

DNA FUGENE-HD (Promega) SIRNA
Lipofectamine RNAIMAX (Thermo Fisher Scientific)
TrueCut Cas9 Protein v2 (Thermo Fisher Scientific) TrueGuide Synthetic guide
RNAs (Thermo Fisher Scientific, SARM1:A35511  PARK2:A35533) Neon
Transfection System (Thermo Fisher Scientific)
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SDS sample buffer
SDS-PAGE PVDF
1 HRP 2 HRP
(3) ATP NAD* ROS
ATP CellTiter-Glo assay (Promega) NAD* NAD/NADH-Glo assay
(Promega) ROS ROS-Glo H,0, assay (Promega)
(4) SARM1-FLAG NAD*
ExpiSf9 FLAG SARM1 72 1%
Triton-X100 20% Sucrose
anti-FLAG M2 affinity gel (SIGMA) 4 3 affinity gel
PBST PBS 3 0.5mg/ml FLAG 4 1
SARM1-FLAG  affinity gel SARM1-FLAG (10 uM )
37 30 1 uM NAD* 37 30

NAD/NADH-Glo assay NAD* SARM1  NAD*
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PEG400
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10mg/kg 4
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Alzet, #2004
SIGMA
8 28
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N-PER Neuronal Protein Extraction Reagent (Thermo Fisher Scientific)
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Regulation of SARM1-NAD+ cleavage activity and mitochondrial function through phosphorylation by JNK
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