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Cryo-electron tomography
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Allows direct visualisation of
proteins within neurons

But how to target prions?
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Selective Abs:
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Fluorescence: 7dpi
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Tilt-series alignment
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Reconstructed tomogram







Double membrane-bound compartments with
sheet aggregates, shared in common with - it o3 7538050

Huntington mutant and prion-infected neurons CryoET reveals organelle phenotypes in
huntington disease patient iPSC-derived and
mouse primary neurons

Our 22L-infected neurons:
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Huntington's disease (HD) is caused by an expanded CAG repeat in the hun-
tingtin gene, yielding a Huntingtin protein with an expanded polyglutamine
tract. While experiments with patient-derived induced pluripotent stem cells
(iPSCs) can help understand disease, defining pathological biomarkers
remains challenging. Here, we used cryogenic electron tomography to visua-
lize neurites in HD patient iPSC-derived neurons with varying CAG repeats, and
primary cortical neurons from BACHD, deltaN17-BACHD, and wild-type mice.
In HD models, we discovered sheet aggregates in double membrane-bound
organelles, and mitochondria with distorted cristae and enlarged granules,
likely mitochondrial RNA granules. We used artificial intelligence to quantify
mitochondrial granules, and proteomics experiments reveal differential pro-
tein content in isolated HD mitochondria. Knockdown of Protein Inhibitor of
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Calcium phosphate granules accumulate in
mitochondria, and cristae become poorly

defined

nature communications
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CryoET reveals organelle phenotypes in
huntington disease patient iPSC-derived and
mouse primary neurons
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Calcium phosphate granules accumulate in
mitochondria, and cristae become poorly
defined
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3D visualization of mitochondrial solid-phase
calcium stores in whole cells
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FURTHER STUDY:
Cryo-FIB-ET Prion infected astrocytes
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