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1) Investigating mitochondrial architecture using

cryo-electron tomography
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Focused Ion Beam (FIB) milling combined with cryo-electron tomography ﬁ

(cryo-ET) unravels the native organization and structures of molecular
complexes directly inside cells. Using cryo-ET, we investigate organelle
biology, focused on photosynthetic organisms. Combining cryo-ET with
biochemistry and cryo-electron microscopy (cryo-EM), we aim to understand '#*
mitochondrial complexes across photosynthetic lineages, examining them from the
cellular to atomic level. Using Chlamydomonas reinhardtii as a model green alga,
we generated a high-resolution dataset spanning the entire cell. Focusing on
mitochondria, we analyzed the spatial arrangement of key molecular complexes,
particularly the respiratory chain. These complexes, which coordinate electron transfer
and proton pumping to drive ATP synthesis, have long been debated in terms of their
higher-order organization into supercomplexes, known as respirasomes. With in situ per
cryo-ET, we revealed the native architectures of the major mitochondrial complexes, I
including ATP synthase and respiratory complexes I, III, and IV. Our findings show these complexes are
spatially segregated and that complexes -1V form a single supercomplex: the respirasome. Now, we are trying
to elucidate the role of these supercomplexes as well as how they organize in other organisms.
ZE L ;. Waltz et al., Science 387:1296-1301 (2025) DOI: 10.1126/science.ads8738
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