The infectious particle of insect-borne totivirus-like
Omono River virus has raised ridges and lacks fibre complexes
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Fig. S1 Phylogenetic relationships among five genera of fotiviridae viruses and
unclassified totiviridae viruses inferred from RdRp amino acid sequences. The GenBank
or the RefSeq accession numbers are shown in the figure. The unclassified fotiviridae
viruses above the Giardia virus are called totivirus-like viruses including OmRV, IMNV,
PMCV, AsMV, and DTV and are infectious to metazoan hosts such as mosquitoes,
shrimps, and fish. The five Totivirus genera and the unclassified viruses below Giardia
virus are infectious to fungal or protozoan hosts except plant Ustilago maydis virus
(UmVH1). The sequences were aligned using ClustalW'. The phylogenetic tree was built

using a neighbour-joining algorithm in ClustalW.
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Fig. S2 Identification of OmRYV proteins in the purified fractions. A) The four protein
bands that were analysed using tandem-MS spectrometry. The proteins were identified
and scores calculated by SEQUEST?. Each lane number represents a 1 mL fraction from
a 14 mL 5-50% sucrose density gradient numbered from top to bottom. B) Detected
peptides from the major and minor OmRV proteins. The full amino acid sequence of
ORF1 is shown. Peptides only detected in the minor CP1 and minor CP2 bands (Band 3
and Band 4), and not detected in the major CP band (Band 2), are shown in red. Peptides
detected in the major CP band (Band 2) are shown in blue. C) Detected peptides of the

CP (ORF1) and the RdRp (ORF2) from Band 1. The detected peptides are shown in red.
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Fig. S3 Protein and dsRNA compositions and the infectivity titre in purified OmRV
fractions. A) SDS-PAGE and agarose gel electrophoresis of the protein- and dsRNA-
containing fractions from the 14 mL 5-50% sucrose density gradient. Each lane number
represents a 500 uL fraction numbered from top to bottom. B) Cytopathic effects on
C6/36 mosquito cells three days post inoculation of pooled fraction 22-26. The sample
was diluted 10° times before inoculation. C) Raw cryo-EM images of pooled fraction 22-

26 that was used for the plaque assay. The dsSRNA-full particles are indicated by arrows.
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Fig. S4 PSIPRED-based secondary structure prediction and sequence alignment. A)
PROMALS3D sequence alignment of arthropod totivirus-like virus (OmRV, DTV,
AsTV, IMNV) major CPs (MCP) using PSIPRED-based secondary structure
predication®. The red and blue sequences indicate the a-helices and B-sheets predicted by
PSIPRED protein sequence analyses. The predicted consensus a-helices (h) and -sheets
(e) are indicated. All arthropod totivirus-like viruses have a conserved C-terminal o-
helix-rich domain not found in fungal and protozoan totiviruses. B) PSIPRED-based
secondary structure predication of TVV1. The red and blue sequences indicate a-helices
and [B-sheets, respectively, as predicted by PSIPRED protein sequence analyses. TVV1
does not have the C-terminal a-helix-rich domain found in arthropod totivirus-like
viruses. C) Superimposition of ScV-L-A capsid protein (green cartoon) on the segmented
density of the TVV1 CP (grey surface). The ScV-L-A capsid forms an o +  and a B-rich
domain. The orientation of the TVV1 CP is same as those of the MCPs in Fig. 8A and 8B

(right). A 90-degree rotated view (left). A yellow pentagon indicates a 5-fold axis.






Fig. S5 Zernike phase contrast cryo-EM image of ice-embedded OmRV. Apart from
being observed in focus using the Zernike phase plate®, the image was taken under the
same conditions as the defocus contrast image (Fig. 2A). Solid and dotted arrows

indicate empty and full virus particles, respectively.
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