Imaging nuclear organisation at the nanoscale

Is spatial chromosome organization random or heterogeneous?
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Organization of chromatin into TADs

Single-cell Hi-C Direct imaging of TADs
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TADs arise only after ensemble averaging? suggests that TADs exist in each cell




Organization of TAD borders one cell at a time
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Measure distance distributions
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Measuring absolute contact frequencies in single cells
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Quantitative measurements of absolute contact probabilities

Do TAD borders loop in Drosophila?
Organization of TAD borders one cell at a time

What makes a TAD?
Measuring stochasticity within single TADs

How do TADs interact to form compartments?
Epigenetic compartments super-resolved



Probability of interaction between TAD borders
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Interactions between TAD borders in Drosophila
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Our data shows very rare looping between TAD borders in Drosophila
and suggests TAD borders act as barriers, not the bases of stable loops
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Quantitative measurements of absolute contact probabilities

What makes a TAD?
Measuring stochasticity within single TADs




Absolute contact frequencies within TADs
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Contact probabilities remain small <10%
Contact probabilities are larger within TADs than between TADs

Null/repressed TADs show higher interaction frequencies than active TADs

Despite high heterogeneity, multiple, TAD-specifici contacts may be enough to account for TADs



Quantitative measurements of absolute contact probabilities

How do TADs interact to form compartments?
Epigenetic compartments super-resolved



Active / repressed compartments visualized at super-resolution
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Probability of TAD clustering ~ 10%
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epigenetic domains exist at the single-cell level
clustering between domains of the same type exists but is rare and depends on cell type.



Randomness versus heterogeneity

Multiple, low-frequency yet specific interactions may be sufficient to organise chromatin at different scales

General principles of chromosome organization?
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