


Supplementary Figure Legends
Supplementary Figure 1. Cryo-confocal images of exponential phase T. kodakarensis cells frozen on an EM grid reveal a diffuse nucleoid. (a) Reflection image, (b) fluorescence image, and (c) overlaid reflection and fluorescence image display a nucleoid that is diffuse and occupies the entire cytoplasm. Red arrows indicate individual cells.

Supplementary Figure 2. Chromatin isolated from late stationary T. kodakarensis cells displays longer average filament lengths. (a) Electrophoretic separation and staining of micrococcal nuclease digested chromatin isolated from exponential (left) and late stationary (right) T. kodakarensis strains demonstrates that the average polymer length of extended histone-based chromatin significantly increases in late stationary phase cells. Despite the formation of condensates within many late stationary phase cells, no new MNase protection patterns emerge, in line with histone-based chromatin structures that still align to 30 bp of protection per histone dimer being present within the toroidal condensates. Lanes marked (M) contain DNA size ladders in bp. 

Supplementary Figure 3. Fourier Shell Correlation (FSC) from subtomogram averaging of archaeal nucleosome assembly in vivo. FSC curves computed from independent particle subsets (n = 350, 700, 1031) overlap closely, and the correlation declines smoothly with no abnormal oscillations before the cutoff, indicating a stable and reproducible reconstruction that converges with increasing particle number. Y-axis: Fourier Shell Correlation (FSC); X-axis (bottom): Spatial frequency (1/nm); X-axis (top): Corresponding resolution in nanometer, for 0.5 criterion the resolution is ~13.5 Å.




Supplementary Movie/Video Legends

Supplementary Video #1 – Archaeal histone-based chromatin forms extended structures and bundles of filaments in vivo. Tomogram video of a T. kodakarensis cell in early stationary phase highlighting the abundance, bundling, and dispersion of filamentous, helical archaeal histone-based chromatin structures. Scale bar is 50 nm.

Supplementary Video #2 – At least two radically different forms (dispersed and filamentous) of archaeal histone-based chromatin regularly form in the same cell. Tomogram video of a T. kodakarensis cell in early stationary phase highlighting a nucleic acid rich condensate (lower left) in the same cell as many bundles of extended archaeal histone-based chromatin structures (visible to the right) alongside diffuse and uniform chromatin (background). Scale bar is 50 nm.

Supplementary Video #3 – Subtomogram averaging (STA) defines that in vivo archaeal histone-based chromatin structures are helical filaments with the same dimensionality of in vitro archaeal histone-based chromatin structures. The width, pitch, and hollow form of in vivo filamentous archaeal histone-based chromatin revealed by STA demonstrates matches the structures resolved for archaeal histone-based chromatin in vitro.  Scale bar is 5 nm.

Supplementary Videos #4, 5, & 6 – Helical filaments of archaeal histone-based chromatin and nucleic acid rich condensates can form side-by-side. Tomograms of T. kodakarensis cells in late stationary phase highlighting the globular condensates alongside the helical filamentous archaeal histone-based chromatin structures within the cells. Scale bar is 50 nm.


Supplementary Videos #7, 8, 9, & 10 – Extracellular, dissociating dense condensates reveal individual strands of DNA and small structures consistent with archaeal histone-DNA complexes. Tomograms of the extracellular condensates showing many individual DNA strands and presumptive histone-DNA complexes. Scale bar is 50 nm.

Supplementary Video #11 – Congruence of nucleic acid staining and condensate location confirms abundant nucleic acid content of condensates. Cyro-confocal image overlaid with TEM image of typical late stationary phase cells, showing the enhanced fluorescence at the condensate structures.

Supplementary Video #12 – A second example of the congruence of nucleic acid staining and condensate location confirming condensates are rich in nucleic acids. Cyro-confocal image overlaid with TEM image of typical late stationary phase cells, showing the enhanced fluorescence at the condensate structures.
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