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		Abstract

		Eukaryotic chromosomes are organized in multiple scales, from nucleosomes to chromosome territories. Recently, genome-wide methods identified an intermediate level of chromosome organization, topologically associating domains (TADs), that play key roles in transcriptional regulation. However, these methods cannot directly examine the interplay between transcriptional activation and chromosome organization while maintaining spatiotemporal information. Here, we present a multiplexed, sequential imaging approach (Hi-M) that permits the simultaneous detection of chromosome organization and transcription in single nuclei. We used Hi-M to study chromosome organization during the awakening of the zygotic genome in intact Drosophila embryos. By visualizing chromosome architecture and gene expression simultaneously in single nuclei, we were able to unveil the changes in 3D chromatin organization occurring upon transcriptional activation and homologous chromosome un-pairing. Excitingly, the ability of Hi-M to explore the multi-scale chromosome architecture in time and space will be key to understand the mechanisms and consequences of the 4D organization of the genome. 
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