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Diversified local CRISPR-Cas immunity to viruses of Sulfolobus islandicus
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23 Supplementary Figure 1. Phylogenetic comparison of Mutnovsky SSVs and Mutnovsky S. islandicus

24 strains.

25 Phylogenetic tree of Mutnovsky SSVs built with RAXML version 8 using concatenated, aligned nucleotide
26 sequences from 10 shared core genes (left). Nodes with bootstrap values less than 70% are collapsed.
27 Numbers indicate bootstrap values for the upstream node. Phylogenetic tree of all Mutnovsky S.

28  islandicus strains created using ClonalFrame v1.2 using alignments to regions of the M.16.27 genome
29  presentin all strains (right). Only the portion of the phylogenetic tree containing strains with integrated

30 SSVs (red branches) is shown. Blue arrows indicate which SSVs are integrated into which strains.

31
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Supplementary Figure 2. Most spacers target multiple viruses and are shared sparingly.

A. The number of SSVs targeted by each SSV-targeting Mutnovsky spacer. B. The number of Mutnovsky
strains that share each SSV-targeting spacer. C. The number of SIRVs targeted by each SIRV-targeting

Yellowstone spacer. D. The number of Yellowstone strains that share each SIRV-targeting spacer.
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Supplementary Figure 3. Virus-targeting spacers within a population.

Diagrams representing immunity structure of the 2010 Mutnovsky population targeting M.03.0.27.SSV
(A) and SSV15 (B). Each column indicates a unique spacer targeting protospacers in the virus. Colored
boxes indicate that a strain from the population (first column) possesses that spacer. Strains with no
colored boxes in their row do not target the virus. Repeated colors do not indicate relationships among

spacers.
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Supplementary Figure 4. Targeting of viruses from Norris Geyser Basin.

The PI (A) and PDI (B) for the Yellowstone S. islandicus population from the Nymph Lake area targeting
viruses isolated the Norris Geyser Basin area of Yellowstone National Park. Norris Geyser Basin SSVs
include two newly identified cell-free viruses (SSV11 and SSV18) and the SIRVs include SIRVS, SIRV9, and

SIRV10 (Bautista et al. 2017).
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Supplementary Figure 5. CRISPR-Cas immunity without criteria for Type lll system.

The PI (A), DI (B), and PDI (C) for contemporary interactions between S. islandicus populations (light gray
= Mutnovsky 2000, dark gray = Mutnovsky 2010, black = Yellowstone 2012) and virus groups (indicated
on x-axis). The average and values for individual viruses are shown. Immune metrics were calculated
using all spacers with 4 or fewer mismatches to a viral protospacer with no criteria for the presence of a

PAM sequence or type Il CRISPR system.
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Supplementary Figure 6. SSVs share genetic material with multiple viruses.

The nucleotide identity of M.04.0.37.SSV and bases 4500-16184 of SSV13 aligned to the genome of
M.04.0.29.SSV. Multisequence alighnment was generated using MAFFT. Percent identities are shown for

1000 bp windows with 500 bp overlaps.
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Supplementary Table 1. Mutnovsky Population CRISPR-Cas targeting
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Supplementary Table 2. Yellowstone population CRISPR-Cas targeting
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