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July 22, 2022


Dear Editors:


Please find enclosed our manuscript titled “The chromatin landscape of the euryarchaeon Haloferax volcanii”, which we would like to submit for publication to Nature Microbiology.
Many of the defining features of the physical and regulatory organization of eukaryotic genomes trace their roots to the archaeal origins of eukaryotes, chief among them being the nucleosomal packaging of chromatin, which first arose in archaea (although not all modern archaea use histones to package their chromatin). However, the chromatin organization of archaeal genomes has only been studied with functional genomic tools to a limited extent, and as a result we still know relatively little about it and its functional properties, and how those relate to the more derived eukaryotic state.
In this work, we for the first time map the chromatin accessibility (adapting and optimizing both ATAC-seq and single-molecule footprinting to the archaeal context) and the single-stranded DNA (ssDNA) landscape (using KAS-seq. which provides information about active transcription and other ssDNA structures) in Haloferax volcanii, an euryarchaeote with nucleosomal chromatin. We find that H. volcanii promoters exist in a preferentially accessible state that is similar to that of eukaryotes with small and compact genomes, and that archaeal nucleosomal chromatin is at its baseline comparably to slightly more open than that of eukaryotes. On the other hand, changes in transcriptional activity are not associated with corresponding changes in promoter accessibility, unlike the typical situation in eukaryotes. Comparisons to non-nucleosomal archaeal species revealed that these eukaryote-like properties of euryarchaeotes are unique to archaea with nucleosomal chromatin. We also evaluate the degree of coordination of transcription within archaeal operons, where we observe widespread heterogeneity in transcriptional activity between individual genes in operons as opposed to the a priori expected uniformity. Finally, we carry out the first ever analysis of the chromatin structure of CRISPR arrays, for which we make the unexpected observation that some CRISPR arrays are associated with highly prevalent ssDNA structures.
These results provide the first window into the dynamic functional chromatin organization of an archaeal genome, and we thus believe that our manuscript will be of interest to readers of Nature Microbiology. 
We confirm that our manuscript has not been published elsewhere and is not under consideration for publication in other journals.
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