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Multi-omics mass spectrometry resolves cell-
type and protein-defined mitochondrial sub-
populations reflecting heat stress-response in Arabidopsis thaliana
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The emerging concepts of diversity and divison of labor of mitochondria have }lipidogmics h
potentially far-reaching consequences in biology. To begin elucidating the molecular |
basis of this diversity (“mitotypes”), we employed a novel approach for cell-type Heat stress &1
specific enrichment of mitochondria (MRACE"). Lipids were analyzed by C8 reversed- .9@38°C Mesohll
phase separation and 4D-TIMS-PASEF® acquisition on a timsMetabo. Protein digestion ] cells
was performed with iST-Kit (Biognosys) followed by dia-PASEF protein analysis on a
timsTOF Ultra 2 using 22-min nanolLC gradients. Our results revealed cell-type and _ o ) oo ) Untargeted
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Results
Proteomic and lipidomic profiling revealed intercellular mitochondrial diversity between mesophyll M h d
and guard cells under heat stress. Using TIMS-MS-based acquisition, we observed significant ethods
remodeling of the mitochondrial proteome and lipidome, with distinct protein and lipid networks Mitochondria were isolated from rosette leaves of 17-
unique to each cell type. Integration of proteomic and lipidomic data uncovered interaction networks day-old Arabidopsis grown under control (23°C) or heat
and cell-type-specific molecular markers such as gametophytic factor 2 (GFA2), highlighting the stress (38°C), for 3 h and 12 h, using mRACE'. We
power of high-performance multi-omics mass spectrometry for discovering biomarkers of heat analyzed the lipidomes and proteomes of four biological
resilience and facilitating the study of mitochondrial diversity across systems. replicates per condition.
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Proteomics > >900 Mitochondrial protein groups were annotated
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LlpldOmlCS » > 300 lipids from 21 lipid classes were annotated = Using cell-type-specific mitochondrial isolation in
Crrr— combination with trapped ion mobility-mass
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