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Abstract

Cell death is inhibited in cancers but increased in neurodegeneration, highlighting that its regulation is essential

for human health. MAPL is an outer mitochondrial membrane SUMO ligase with roles in cancer and

neurodegeneration in vivo, yet how MAPL controls cell death remains unclear. Combining genome-wide screening

and cell biological approaches, we found that MAPL induces pyroptosis through an inflammatory pathway

involving mitochondria and lysosomes. MAPL overexpression promotes mitochondrial DNA (mtDNA) trafficking in

mitochondrial-derived vesicles (MDVs) to lysosomes, which are permeabilised in a process requiring gasdermin

pores. This triggers release of mtDNA into cytosol, activating the DNA sensor cGAS, which is required for cell

death. Additionally, multiple Parkinson’s disease-related genes, including VPS35 and LRRK2, also regulate MAPL-

induced pyroptosis. Consistent with our findings, genetic deletion of MAPL, LRRK2 or VPS35 inhibited

inflammatory cell death in primary macrophages, placing MAPL and the mitochondria to lysosome pathway at the

nexus of immune signalling and cell death.  

Troubleshooting

protocols.io | https://dx.doi.org/10.17504/protocols.io.8epv5x266g1b/v1 May 5, 2025 2/5

https://dx.doi.org/10.17504/protocols.io.8epv5x266g1b/v1
https://dx.doi.org/10.1038/s41556-025-01774-y
https://creativecommons.org/licenses/by/4.0/
https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.8epv5x266g1b/v1


Files

SEARCH

Culturing of cell lines.docx DOWNLOAD

Generation of Bone Marrow derived macrophages.docx DOWNLOAD

Transfection and generation of stable cell lines.docx DOWNLOAD

siRNA transfection.docx DOWNLOAD

Blue native PAGE to evaluate NLRP3 oligomer.docx DOWNLOAD

Cells lysates SDS-PAGE and immunoblotting.docx DOWNLOAD

Pyroptotic cell death .docx DOWNLOAD

Detection of extracellular cytokine.docx DOWNLOAD

protocols.io | https://dx.doi.org/10.17504/protocols.io.8epv5x266g1b/v1 May 5, 2025 3/5

https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.8epv5x266g1b/v1


Amplfication of adenovirus.docx DOWNLOAD

Protocol

NAME

CRISPR-Cas9 Screening Protocol for Gene Perturbation Analysis

VERSION 1

CREATED BY

Lilia Rodriguez
Université de Montréal OPEN

Immunofluorescence.docx DOWNLOAD

Image processing and quantification.docx DOWNLOAD

Live cell microscopy.docx DOWNLOAD

RNA isolation from tissues with TRIzol.docx DOWNLOAD

TEM for monolayer cells.docx DOWNLOAD

Isolation of cytosolic DNA.docx DOWNLOAD

protocols.io | https://dx.doi.org/10.17504/protocols.io.8epv5x266g1b/v1 May 5, 2025 4/5

file:///view/crispr-cas9-screening-protocol-for-gene-perturbati-d5xc87iw
https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.8epv5x266g1b/v1


Immunoisolation of lysosomes.docx DOWNLOAD

protocols.io | https://dx.doi.org/10.17504/protocols.io.8epv5x266g1b/v1 May 5, 2025 5/5

https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.8epv5x266g1b/v1

