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MpRV particle by electronic microscopy

electron micrographs of purified MpRV particles with various treatments. (A): Whole MpRV particles purified on Percoll gradient. The mean 

diameter of these particles is ~97nm. (B, C): Whole MpRV particles purified on Percoll gradient followed by further purification on a 

discontinuous caesium chloride gradient. The mean diameter of these particles is ~75nm. Note the layer of the ring shaped capsomers visible 

in the micrographs. (D, E): Whole MpRV particles purified on Percoll gradient followed by a short treatment (3min) treatment with CaCl2 

1.5M. The mean diameter of the particles is ~75nm. (F): Whole MpRV particles purified on Percoll gradient followed by a treatment with 

CaCl2 1.5M for 30min at 37°C. The mean diameter of these particles is ~45nm. (G) MpRV structural models: the complete viral particle (~97 

nm, as in A), the core (~75 nm, as in B–E), and the subcore (~45 nm, as in F). 

A reovirus wearing a birnavirus's coat: 

Shared capsid ancestry across unrelated viral realms

MpRV capsid model

Structural modeling of Micromonas pusilla reovirus (MpRV) revealed that its outer capsid protein adopts a

fold closely related to the birnavirus capsid, despite these viruses being deeply divergent. This discovery

suggests ancient horizontal gene transfer and demonstrates that capsid modules can be exchanged

between distantly related dsRNA viruses.

Infectious pancreatic necrosis virus 
capsid

(Birnavirus infecting fish)

VP2 trimer VP6 trimer

MpRV's authentic reovirus-type outer capsid protein would be 

VP8. We compared its hydrophobicity profile with known T=13 

outer capsid proteins from other Sedoreoviridae members: BTV 

VP7, RVA VP6, and RDV/WTV P8.

Experimental structure (PDB) Confirmed by structural modelling Newly identified by structural modelling Not applicable / absent

Structural coverage of Spinareoviridae and 

Sedoreoviridae capsid proteins 

Structure-based phylogenetic of capsid and RdRp proteins

Structural modeling across Reovirales

Double-stranded RNA (dsRNA) viruses harbor numerous proteins whose functions remain poorly

understood due to extreme sequence divergence that defeats conventional annotation methods.

Here, we demonstrate that AI-driven structural modeling systematically overcomes this barrier,

enabling functional assignment across highly divergent viral proteomes.

Using AlphaFold3 combined with Foldseek structural similarity searches, we predicted three-

dimensional structures of proteins from representative Reovirales members. Structure-based

analyses identified multiple previously uncharacterized virion components—inner capsid, outer

capsid, and capping enzymes (turret proteins)—providing a near-complete structural map

despite negligible sequence similarity to known homologs.

T=2 subcore topology

Phylogenetic tree of the Reovirirales order based upon structure of the subcore protein. In 

Blue virus member of Spinareoviridae, in magenta viruses member of Sedoreoviridae. 

Phylogenetic tree of the Reovirirales order based upon structure of the RdRp. The blue 

bubbles depict  members of the Spinareoviridae , while the  magenta bubbles depict  

members of the Sedoreoviridae. 

RdRp topology

MpRV, 

Sedoreoviridae, 

Duplornaviricota

Rotavirus, 

Sedoreoviridae, 

Duplornaviricota

IPNV, 

Birnaviridae, 

Unclassified phylum

T=13 capsid proteins

VP5 model

trimer

Identification of regions of interest in the FoldMason 

similarity map, showing the structural alignment of 

sequences heat-colored by LDDT score. Two β-

strand loops at the surface of the spinareovirus 

RdRp correspond to the binding interface with the 

NTPase, a spinareovirus-specific enzyme.
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