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Figure S1. (a) Terminase (all monomers are coloured grey) and pRNA (each monomer has a different
colour) in the @29 packaging motor; ribbon and surface-rendered representations, including top view.
Phage DNA is coloured orange. The image was made using PDB structure 7jqq [52]. (b) pRNA

secondary structure, according to Ding et al. (2011) [150], and tertiary structure, based on PDB
structure 7jqq [52].
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Figure S2. Experimentally derived structures and AF models of @29 proteins. In ternary complexes,
different components are distinguished with different colours. Separate monomers are shown using
a rainbow colour gradient, where the N-terminal end is blue and the C-terminus is red.
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Structure 2

Superimposition

6QVK_7c penton 6QVK_3e hexon RMSD 3.122 A
6QVK_9a penton 6QVK_3e hexon RMSD 3.201 A
6QYD_4M hexon 6QVK_3e hexon RMSD 0.779 A
6QYD_5I hexon 6QVK_3e hexon RMSD 1.604 A
6QYD_70 penton 6QVK_3e hexon RMSD 3.260 A
6QYD_9a penton 6QVK_3e hexon RMSD 3.205 A
AF2 model 6QVK_3e hexon RMSD 2.306 A
AF2 model 6QVK_7cpenton RMSD 1.213A
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Figure S3. Superposition as predicted by AF and experimentally derived structures of major capsid
protein. PDB codes, including chain numbers, are indicated in labels.
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Figure S5. Maximum likelihood phylogenetic trees based on amino acid sequences of MCP predicted
to be encoded in genomes of isolated 29-like and related phages. Taxonomy, obtained from the ICTV
classification and based on the results of this phylogenetic analysis, is indicated in legends. Branches
with a bootstrap support lower than 50% have been deleted. Bootstrap values are shown near their
branches. The scale bar shows one estimated substitution per site and the tree was rooted to the
midpoint.
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Figure S6. Maximum likelihood phylogenetic tree based on concatenated alignments of 81 bacterial
core genes [143], extracted from the genomic sequences of bacterial hosts of ¢29-like and related
phages, as well as other related bacteria. Bacterial taxonomy is indicated in the legend. Branches with
a bootstrap support lower than 50% have been deleted. Bootstrap values are shown near their
branches. The scale bar shows 0.1 estimated substitutions per site and the tree was rooted to the
midpoint.
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(b)
Figure S7. Maximum likelihood phylogenetic trees based on amino acid sequences of Ter (a) and
DNAP (b), predicted in sequences representing clusters of @29-like and related phages. The
taxonomy of isolated phages is indicated in legends. Branches with a bootstrap sup-port lower than
50% have been deleted. Bootstrap values are shown near their branches. The scale bar shows 0.5
estimated substitutions per site and the trees were rooted to the midpoint.
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Figure S8. Proteomic tree of phages representing clusters of ¢29-related phages and Lactococus phage
KSY1 constructed using ViPTree.
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Figure S9. VIRIDIC-generated heatmap of phages representing clusters of @29-related phages and
Lactococus phage KSY1. The heatmap incorporates intergenomic similarity values (right half) and
alignment indicators (left half and top annotation). In the right half, the colour coding indicated the
similarity values according to legend. The numbers represent the similarity values for each genome
pair, rounded to the first decimal. In the left half, three indicator values are represented for each
genome pair, indicating aligned fraction genome (for the genome found in this row), genome length
ratio (for the two genomes in this pair) and aligned fraction genome 2 (for the genome found in this
column) according to the legend
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