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Supplementary Figure 1. Relation between average nucleotide identity and damage 
patterns of ancient bacteriophage genomes. a 49 complete genomes b all 298 ancient 
genomes. Point colors represent the age of samples. Data underlying the scatterplots are 
available in Supplementary Data 3, 6, and 7. Source data are provided as a Source Data file. 
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Supplementary Figure 2. Bacteria classes linked to ancient and contemporary viruses 
from IMG/VR. 
a Comparison of host predictions for 298 ancient metagenomic gut viruses (aMGVs) using 
four tools BLASTn1, PHIST2, VirHostMatcher-Net3, and RaFAH4. b The distribution of different 
classes of host bacteria assigned to ancient viruses and hosts of viruses from different 
ecosystems in IMG/VR5. 
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Supplementary Figure 3. Ancient bacteriophage related to contemporary Tequatrovirus 
species. 
a Fragment of the proteomic tree created by the VipTree6 server for the ancient T4-related 
phage genome (NODE_1_length_167060_cov_116.590443). b Comparison of sequence 
conservation and gene organization between the ancient T4-related phage genome and 
modern reference Tequatrovirus genome (NC_054899) with the highest average nucleotide 
identity (88.12%). 
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Supplementary Figure 4. Four ancient bacteriophage contigs related to contemporary 
Crassvirales. 
a Comparison of two ancient contigs and Bacteroides phage PhiCrAssBcn21 (GenBank 
accession: OQ221556) – their closest modern relative. Annotation of modern reference was 
retrieved from the original GenBank record (accession: OQ221556), and ancient contigs were 
annotated by phage_contig_annotator pipeline with PHROGs v.4 
(https://github.com/Yasas1994/phage_contig_annotator). b Structure of two genome 
fragments with no close modern relatives in GenBank and RefSeq. 
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Supplementary Figure 5. Damage patterns in ancient and contemporary virus genomes. 
Comparison of damage patterns between ancient Mushuvirus mushu, other ancient 
metagenomic gut viruses (aMGVs), and modern viral genomes. The solid line shows the mean 
frequency of C → T substitutions, and the shaded areas indicate the standard deviation. 
Source data are provided as a Source Data file. 
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Supplementary Figure 6. Gene expression in cultured Faecalibacterium prausnitzi from 
29 RNA-seq samples7. Hoc-like head decoration and reverse transcriptase genes are 
expressed at a comparable level to bacterial genes and more than other phage genes. Source 
data are provided as a Source Data file. 
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Supplementary Figure 7. Comparison of damage patterns of 298 ancient phage 
genomes between two variants of Bowtie2 mapping, default and sensitive. The damage 
patterns are shown as C → T transition frequencies at the first position of sequencing reads 
mapping to ancient phage genomes. Source data are provided as a Source Data file. 
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