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Supplementary Figure 1
Bacteroides phage DAC16 (MT074137.1)
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Zeta family crAss-like phage (OLOE01000004.1)

1000 nt A syntenic block of homologous genes between a Zeta family crAss-like phage and Bacteroides phage DAC16. Homologous
— ORFs are color-coded and the amino acid sequence similarity is indicated in the middle.
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Two examples of in situ DNAP replacement in crAss-like phages.

A, Genomic organization around the DNAP genes
B, Nucleotide sequence alignments of the 5'-terminal regions of
DNAP genes and the upstream regions
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10,000 nt

TAG | TGA | TAA |

family B DNA polymerase primase RNA polymerase catalytic subunit MCP - portal TerL

TAG, TGA, and TAA codons in the genomes of crAssphage and contig EId241-t0_s_1 of Ref. 13




Supplementary Figure 8

no reassignment

standard

sh

standard
K]

\G read through

1000 nt

Three zeta group phage genomes, OLOE01000004 (A), OKSX01000010 (B), and OIXA01000019 (C), translated with standard
bacterial code (top row), standard bacterial code with TAG read-trough (middle row), and standard bacterial code with TGA read-
trough (bottom row). Accounting for read-trough TAG and TGA results in longer ORFs and higher coding density in parts of the
OKSX01000010 and OIXA01000019 genomes.
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Supplementary Figure 9
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Supplementary figure 9
Genome size, number of tRNAs and suppressor tRNAs in crass-like cMAGs compared to other gut phage cMAGs (4-300 kb).

A. Distribution of genome sizes of alpha_gamma (n=190), beta (n=57), delta (n=233), epsilon (n=36), zeta (n=79) crass-like phages
and other gut cMAGs (n=3344). Box boundaries correspond to the interquartile range (median indicated); whiskers indicate the
lowest and the highest values within the range of 1.5 times the interquartile distance from the median; all points are shown.

B. Genome features of gut cMAGs.

C. Distribution of the number of tRNAs in the genomes of alpha_gamma (n=190), beta (n=57), delta (n=233), epsilon (n=36), zeta
(n=79) crass-like phages and other gut cMAGs (n=3344). Box boundaries correspond to the interquartile range (median indicated);
whiskers indicate the lowest and the highest values within the range of 1.5 times the interquartile distance from the median; all points
are shown.

D. Frequency of suppressor tRNA occurrence in gut cMAGs.



Emergence of suppressor tRNAs in crAss-like phages
A, TerL phylogenetic tree of alpha/gamma group phages.
B, a fragment of multiple sequence alignment of tRNA genes of 6 closely related genomes.
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Suppressor tRNA in the Beta group of crAss-like phages.

A, TerL phylogenetic tree of Beta group phages.

B, A fragment of TerL gene alignment; the first three TAGs reassigned to Q in OFRY01000050 genome are
shown; the whole TerL gene of OFRY01000050 has 15 reassigned TAG codons.

C, Emergence of alternative coding in OFRY01000050 genome. Four closely related genomes were translated
with standard bacterial code and standard bacterial code with TAG read-trough. Regions of alternative coding in
OFRY01000050 are marked with dashed boxes.



S u p p I e I I l e n ta ry F I g u re 1 2 Introns and inteins in crass-like phages. Whole genome maps for representative alpha/beta, delta, zeta, and epsilon phages are shown; whole-genome annotations of these genomes are here: ftp://ftp.ncbi.nih.gov/pub/yutinn/crassfamily _2020/
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S u I e m e n ta r Fi u re 1 3 The transcription gene block in the Zeta group crAss-like phages. Conserved domains were identified with translating blast searches against a custom set of profiles
p p y g and superimposed on genome map constructed with Prodigal.
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