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Ultraconserved bacteriophage genome sequence identified in 1300-
year-old human palaeofaeces
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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 BLASTn', PHIST?, VirHostMatcher-Net®, and RaFAH*. b The distribution of different
classes of host bacteria assigned to ancient viruses and hosts of viruses from different

ecosystems in IMG/VR®.
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a NC_054913 Escherichia phage F2 - 168,241 nt

NC_055749 Mosigvirus sf ICTV 168,695 nt

NC_025437 Mosigvirus utam ICTV 169,062 nt

NC_024794 Mosigvirus phapec2 ICTV 167,318 nt

NC_004928 Mosigvirus RB69 ICTV 167,560 nt

NC_055709 Carettavirus e142 ICTV 121,442 nt

— NC_055718 Mosigvirus ¢120 ICTV 186,570 nt

NC_055734 Mosigvirus 25307 ICTV 167,544 nt

NC_018855 Mosigvirus HX01 ICTV 169,158 nt

NC_024124 Mosigvirus JS09 ICTV 169,148 nt

NC_041990 Escherichia virus STO - 170,496 nt

NC_055781 Mosigvirus p000v ICTV 167,803 nt

—  NC_031090 Mosigvirus shsm521 ICTV 169,621 nt

NC_041920 Mosigvirus hp3 ICTV 170,254 nt

J NC_054940 Shigella phage JK45 - 170,740 nt

NC_029091 Mosigvirus mar005p1 ICTV 168,771 nt

NC_055708 Mosigvirus atk47 ICTV 170,020 nt

NC_041864 Escherichia virus O157tp6 - 160,570 nt

NC_041863 Mosigvirus 0157tp3 ICTV 168,733 nt

Ancient phage - - 167,060 nt

NC_054915 Tequatrovirus geeight ICTV 169,650 nt

KJ477685 Tequatrovirus T4 ICTV 166,816 nt

HM137666 Tequatrovirus T4 ICTV 168,920 nt

KM607003 Tequatrovirus T4 ICTV 168,966 nt

KJ477684 Tequatrovirus T4 ICTV 168,922 nt

KM607002 Tequatrovirus T4 ICTV 168,896 nt

KJ477686 Tequatrovirus T4 ICTV 165,660 nt

NC_000866 Tequatrovirus T4 ICTV 168,903 nt

NC_054936 Tequatrovirus sgallinarium ICTV 169,805 nt

NC_054928 Tequatrovirus pd112 ICTV 168,084 nt

NC_054921 Tequatrovirus ime537 ICTV 168,642 nt

NC_054937 Tequatrovirus snuabm ICTV 172,360 nt

NC_054943 Tequatrovirus fps2 ICTV 169,060 nt

NC_031047 Tequatrovirus hy03 ICTV 170,770 nt

NC_054912 Tequatrovirus effone ICTV 168,410 nt

NC_024125 Tequatrovirus e112 ICTV 168,470 nt

_|: NC_027404 Tequatrovirus pst ICTV 167,785 nt

NC_054907 Tequatrovirus T6 ICTV 168,697 nt

NC_055723 Tequatrovirus fps90 IcTV 167,132 nt

. NC_054910 Tequatrovirus ecnp1 ICTV 166,176 nt

NC_054939 Tequatrovirus cm8 ICTV 167,247 nt

NC_054918 Tequatrovirus gee4498 ICTV 167,826 nt

NC_008515 Tequatrovirus RB32 ICTV 165,890 nt

KM607001 Tequatrovirus RB32 ICTV 166,007 nt

NC_012638 Tequatrovirus RB14 ICTV 165,429 nt

| KM606998 Tequatrovirus RB3 ICTV 168,395 nt

KM606997 Tequatrovirus RB3 ICTV 168,395 nt

NC_025419 Tequatrovirus RB3 ICTV 168,402 nt

KM606996 Tequatrovirus RB3 ICTV 168,394 nt

KM606995 Tequatrovirus RB3 ICTV 168,394 nt

KM606999 Tequatrovirus RB3 ICTV 168,401 nt

NC_025449 Tequatrovirus ecml134 ICTV 166,783 nt

NC_031011 Tequatrovirus shfml26 ICTV 168,993 nt

NC_030953 Tequatrovirus shfml11 ICTV 170,650 nt

NC_019399 Tequatrovirus c40 ICTV 167,396 nt

NC_054945 Tequatrovirus zeen18 ICTV 167,948 nt

NC_054944 Tequatrovirus pyps2t ICTV 169,604 nt

NC_042077 Tequatrovirus sf21 ICTV 166,002 nt

NC_054926 Tequatrovirus 0e5505 ICTV 168,756 nt

L NC_054908 Tequatrovirus ecomdalca ICTV 166,040 nt

NC_054920 Tequatrovirus gee9062 ICTV 168,670 nt

NC_054914 Tequatrovirus ecombl75 ICTV 167,076 nt

NC_054935 Tequatrovirus cf2 ICTV 168,266 nt

NC_055724 Tequatrovirus fps65 ICTV 167,058 nt

NC_041919 Escherichia virus CF2 - 168,188 nt

NC_054930 Tequatrovirus pp01 ICTV 167,812 nt

NC_054925 Tequatrovirus ecomnbg2 ICTV 166,083 nt

NC_054904 Tequatrovirus ecomime340 IcTV 165,549 nt

NC_031030 Tequatrovirus ufvareg1 ICTV 167,231 nt

NC_027349 Tequatrovirus hy01 ICTV 166,977 nt

NC_025829 Tequatrovirus pss1 ICTV 164,999 nt

NC_055713 Tequatrovirus knp5 ICTV 193,624 nt

NC_054916 Tequatrovirus ecomg28 ICTV 170,121 nt

NC_054909 Tequatrovirus ec121 ICTV 168,805 nt

NC_054942 Tequatrovirus sh7 ICTV 164,870 nt

NC_054929 Tequatrovirus pe37 ICTV 166,423 nt

NC_054923 Tequatrovirus kit03 ICTV 166,848 nt

NC_054911 Tequatrovirus ec04 ICTV 168,638 nt

NC_055780 Tequatrovirus mif4 ICTV 167,379 nt

NC_055831 Tequatrovirus nbeco ICTV 166,579 nt

4 NC_054919 Tequatrovirus gee4507 ICTV 168,828 nt

NC_027983 Tequatrovirus ar1 ICTV 167,435 nt

NC_025448 Tequatrovirus RB27 ICTV 165,179 nt

NC_054941 Tequatrovirus sf23 ICTV 167,678 nt

NC_019505 Tequatrovirus vtec ICTV 166,452 nt

NC_027979 Enterobacteria phage RB68 - 168,401 nt

NC_012635 Tequatrovirus RB51 ICTV 168,394 nt

NC_054924 Tequatrovirus lutter ICTV 170,054 nt

NC_028448 Tequatrovirus slur03 ICTV 167,467 nt

NC_042129 Tequatrovirus slur03 ICTV 167,467 nt

NC_054931 Tequatrovirus T2 ICTV 163,825 nt

NC_027353 Tequatrovirus deeone ICTV 167,063 nt

NC_054938 Tequatrovirus zeezeethirty ICTV 167,484 nt

NC_054902 Tequatrovirus aplgate ICTV 168,496 nt

NC_031085 Shigella virus SHBML-50-1 - 166,634 nt

NC_054900 Tequatrovirus zeezeesix ICTV 165,795 nt

NC_054903 Tequatrovirus gizh ICTV 166,514 nt

NC_054901 Tequatrovirus zeezee23 ICTV 167,516 nt

NC_054927 Tequatrovirus ozark ICTV 167,600 nt

NC_054922 Tequatrovirus kaw ICTV 164,987 nt

NC_054932 Tequatrovirus teqdroes ICTV 166,833 nt

NC_054934 Tequatrovirus teqskov ICTV 165,017 nt

NC_054933 Tequatrovirus teghad ICTV 167,892 nt

NC_054917 Tequatrovirus gee50 ICTV 167,728 nt

NC_054899 Tequatrovirus cromerrp10 ICTV 168,403 nt

NC_019503 Tequatrovirus ime09 ICTV 166,499 nt

NC_055741 Tequatrovirus ecomim339 ICTV 164,366 nt

NC_031103 Tequatrovirus ecomufv133 ICTV 165,772 nt

NC_042078 Tequatrovirus sf24 ICTV 168,112 nt

NC_028780 Tequatrovirus slur07 ICTV 167,124 nt

NC_054906 Tequatrovirus RB18 ICTV 166,677 nt

NC_042039 Tequatrovirus sf22 ICTV 166,283 nt

0.03 NC_054905 Tequatrovirus khaSh ICTV 167,318 nt

NC_015457 Tequatrovirus shfl2 ICTV 165,919 nt

NC_042130 Escherichia virus slur04 - 167,298 nt

b NC_028927 Tequatrovirus slur02 ICTV 167,298 nt
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Supplementary Figure 3. Ancient bacteriophage related to contemporary Tequatrovirus
species.

a Fragment of the proteomic tree created by the VipTree® 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: 0Q221556) — their closest modern relative. Annotation of modern reference was
retrieved from the original GenBank record (accession: 0Q221556), 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 samples’. 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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