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Supplementary Figure S1. RdRp subdomains, sequence motifs, homomorphs and structurally equivalent residues mapped on the
amino acid sequence of poliovirus RdRp. The structurally equivalent residues comprising the identified RdRp core structure are
marked with black squares. The fingers, palm and thumb subdomains of RdRps are marked with yellow, palm and thumb,
respectively. The sequence motifs (solid line) and homomorphs (dashed line) are according to Lang et al., 2013 [20]. Supplementary



Supplementary Figure S2. Coverage of sequence motifs A—G by the structurally equivalent residues in viral RNA-dependent RNA
polymerases (RdRps). The motifs are indicated with different colours on the poliovirus (A-C) and vesicular stomatitis Indian virus
(D-F) RdRp structures [Protein Data Bank identifier: 30L6 and 5A22 (residues 35-865 of the chain A), respectively]. (A and C) The
full-length motifs A-G. (B and E) The structurally equivalent residues identified for all RdRps in the dataset that overlap with the
sequence motifs. (C and F) The structurally equivalent residues identified for Cluster II and Cluster I RdRps, respectively, which
overlap with the motifs. The motifs are indicated as motif A: lime, motif B: ice blue, motif C: cyan, motif D: purple, motif E: pink,
motif F: yellow and motif G: orange.
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Supplementary Figure S3. Consensus and jackknifing trees. A consensus tree (A) that is calculated from all jackknifing trees and
jackknifing trees from which either (B) a RdRp from a member of Peribunyaviridae family or (C) a member of Cystoviridae family are
removed. (B) and (C) are the only jackknifing trees which differed from the original tree calculated for the whole dataset (shown in
Figure 2) or the jackknifing consensus tree in panel (A). The applied abbreviations are: BMCv2: Bombyx Mori cypovirus 1, FMDV:
foot-and-mouth disease virus, Hbv: Huaiyangshan banyangvirus, HPbv: human picobirnavirus, HMpv: human metapneumovirus,
IBDV: infectious bursal disease virus, IPNV: infectious pancreatic necrosis virus, JEV: Japanese encephalitis virus, LCObv: La Crosse
orthobunyavirus, MMav: Machupo mammarenavirus, MOrv: mammalian orthoreovirus, Qbeta: Escherichia phage Qbeta, RHDV:
rabbit haemorrhagic disease virus, Rlv: rabies lyssavirus, SARS-cov2: severe acute respiratory syndrome coronavirus 2, TAV: thosean
asigna virus, VSV: vesicular stomatitis Indian virus. The coloring of the family name reflects the nature of the viral genome: green,
(+)RNA; blue, (-)RNA; and red, double-stranded RNA. The polymerases using solely primer-independent initiation are indicated
with blue background, polymerases dependent on VPg-protein primer with pink background, polymerases applying de novo
initiation on (-)strand and self-priming on (+)strand are shown with purple background and polymerases using de novo initiation
on (-)strand and RNA-priming on (+)strand synthesis with green background. Background is white if the initiation mechanism is

unclear.



Supplementary table S1. The Protein Data Bank (PDB) identifiers, chains, resolutions, lengths in amino acids, and references for protein structures used in the study.

Genome
type

Family

Species

PDBid

Chain

Resolution

(A)

Length in amino  Amino acids
acids (according in the PDB

to PDB)

structure

Reference

Negative-strand RNA

Arenaviridae

Orthomyxoviridae

Peribunyaviridae

Phenuiviridae

Pneumoviridae

Rhabdoviridae

Machupo mammarenavirus

influenza A virus

influenza B virus

influenza C virus

influenza D virus

La Crosse orthobunyavirus

Huaiyangshan banyangvirus

human metapneumovirus

rabies lyssavirus

vesicular stomatitis Indian virus

6KLD*

4WSB

4WRT

5D98*

B6KUJ*

5AMQ

B6YBK*

6U50*

B6UEB*

5A22*

3.58

2.65

27

3.9

3.4

3.78

3.7

3.3

3.8

2209

776

772

754

753

2263

2084

2030

2127

2109

1587

745

742

711

705

1666

1300

1354

2099
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thosean asigna virus
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1009
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1.74

25

24
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26
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25

3.5

2.63
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25
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576
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619
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468
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592

563

888

576
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Supplementary Table S2. HSF parameters and applied values

Property Weight
(Scaled to 100)
Geometry
Half sphere exposure (HSE) Ca-C(3 3.633
HSE down 3.386
HSE up 2.979
Dihedral angular ¢ 3.211
Dihedral angular ¢ 2.950
Distance to center of gravity 1.133
Density 3.488
Moment of inertia 1.105
Local geometry! 22.000
Secondary structure
Secondary structure type 2.572
Position in secondary structure 2.921
Sequence
Amino acid type 1.409
Position in sequence 3.430
Physicochemical properties of
amino acids
Hydroxylic 1.206
Hydrophobic 2.471
Aliphatic 1.395
Aromatic 1.148
Charged 1.410
Negative 1.192
Positive 1.177
Polar 1.991
Small 1.890
Tiny 1.279
Turn-like 2.485
Variable
Ca-Ca distance 5.610
Backbone direction 1.293
Other
Local alignment? 21.247

"Local geometry is defined on a +4 residue-window around a given residue. The similarity
is defined as a sum of differences of distance matrices calculated from Ca-coordinates of
each window within each pair of residues from each compared core.

?Dynamic programming module is used to further detect local agreements of the similarities (e.g.
improving alignment of helices between cores). The module produces a new reweighted residue
similarity matrix from the equivalences according to given parameters (match, mismatch and gap).



Supplementary Table S3. The Ete-compare tool comparison of jackknifing trees

Ete-compare output

Maximum

Normalized Robinson- Frequency of edges in  Frequency of edges
Virus family with Omitted RMSD Effective Robinson-Foulds  Robinson-Foulds  Foulds value target tree found in the in the reference tree
omitted member structure Size of core  (Angstréms) tree size distance symmetric distance for this distance reference (%) found in target (%)
Arenaviride 6KLD 240 4.49 41 0.00 0.00 78.00 1.00 1.00
Birnaviridae 2Y19 228 4.55 41 0.00 0.00 78.00 1.00 1.00
Caliciviridae 1KHV 231 4.56 41 0.00 0.00 78.00 1.00 1.00
Coronaviridae 7BTF 228 4.53 41 0.00 0.00 78.00 1.00 1.00
Cystoviridae 4GZK 227 4.43 41 0.03 2.00 78.00 0.97 0.97
Flaviviridae 3VWS 234 4.54 41 0.00 0.00 78.00 1.00 1.00
Leviviridae 3MMP 230 4.45 41 0.00 0.00 78.00 1.00 1.00
Orthoviridae 5D98 230 45 41 0.00 0.00 78.00 1.00 1.00
Peribunyaviridae 5AMQ 228 4.64 41 0.10 8.00 78.00 0.90 0.90
Permutotetraviridae 5CYR 224 4.54 41 0.00 0.00 78.00 1.00 1.00
Phenuiviridae 6Y6K 219 4.8 41 0.00 0.00 78.00 1.00 1.00
Picobirnaviridae 5161 227 4.5 41 0.00 0.00 78.00 1.00 1.00
Picornaviridae 4NYZ 234 4.56 41 0.00 0.00 78.00 1.00 1.00
Pneumoviridae 6U50 230 453 41 0.00 0.00 78.00 1.00 1.00
Reoviridae 3JB6 232 4.49 41 0.00 0.00 78.00 1.00 1.00
Rhabdoviridae 5A22 228 4.46 41 0.00 0.00 78.00 1.00 1.00




