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Abstract

The family Alphaflexiviridae includes viruses with flexuous filamentous virions that are 470–800 nm in length and 12–13 nm in diam-
eter. Alphaflexiviruses have a single-stranded, positive-sense RNA genome of 5.5–9 kb. They infect plants and plant-infecting fungi. 
They share a distinct lineage of alphavirus-like replication proteins that is unusual in lacking any recognized protease domain. With 
a single exception, cell-to-cell and long-distance movement is facilitated by triple gene block proteins in plant-infecting genera. This 
is a summary of the International Committee on Taxonomy of Viruses (ICTV) Report on the family Alphaflexiviridae, which is available 
at www.​ictv.​global/​report/​alphaflexiviridae.

Virion

Virions are flexuous filaments, usually 12–13 nm in diameter 

(range 10–15 nm) and from 470 to about 800 nm in length, 

depending on the genus. The viral capsid is composed of a 

single polypeptide ranging in size from 18 to 43 kDa except 

for members of the genus Lolavirus, which have two carboxy-

coterminal capsid protein variants, and members of the genus 

Sclerodarnavirus in which no capsid protein has been identified 

[1, 2] (Fig. 1, Table 1).

Genome

Virions contain a single molecule of linear, positive-sense 
RNA of 5.5–9.0 kb, which is 5–6 % by weight of the virion. The 
RNA is typically capped at the 5′-terminus with m7G and has a 
polyadenylated tract at the 3′-terminus. Smaller 3′-co-terminal 
sgRNAs are encapsidated in some, but not all, members of the 
genus Potexvirus. There are five to seven genes depending upon 
the genus, except for members of the genus Sclerodarnavirus, 
which have a single gene. The typical member shallot virus X 
has six genes (Fig. 2).

Table 1. Characteristics of members of the family Alphaflexiviridae

Typical member: shallot virus X, Kanyuka (M97264), species Shallot virus X, genus Allexivirus

Virion Flexuous filaments, usually 12–13 nm (range 10–15 nm) in diameter and from 470 to 800 nm in length

Genome Single molecule of linear, single-stranded, positive-sense RNA of 5.5–9.0 kb

Replication Cytoplasmic, virus-encoded RNA-directed RNA polymerase

Translation From capped and polyadenylated genome length and 3′-terminal subgenomic mRNAs

Host range Plants and fungi

Taxonomy Realm Riboviria, kingdom Orthornavirae, phylum Kitrinoviricota, class Alsuviricetes, order Tymovirales; several genera with over 50 species
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Replication
The protein encoded by ORF1 (or ORF2 in members of the 
genus Platypuvirus) has homologies with replication-associated 
proteins of the ‘alphavirus-like’ supergroup of RNA viruses [1]. 
This protein (150–195 kDa) contains conserved methyltrans-
ferase, helicase and RNA-directed RNA polymerase motifs 
[3]; some also include an AlkB domain (alkylated RNA repair 
protein) [4]. In all plant-infecting members of the family, with 
the exception of members of the genus Platypuvirus, ORFs 2–4 
encode the ‘triple gene block’ proteins involved in cell-to-cell 
movement [5], and ORF5 encodes the viral capsid protein. 
Some genera have 1–3 additional ORFs downstream of the 
capsid protein ORF. ORFs downstream of that encoding the 
replication-associated proteins are translated from 3′-terminal 
sgRNAs. Replication is cytoplasmic.

Taxonomy
The family Alphaflexiviridae is asssigned to the order Tymovi-
rales. The genera Allexivirus, Botrexvirus, Lolavirus, Mandari-
virus, Platypuvirus, Potexvirus and Sclerodarnavirus include 
more than 50 species. Alphaflexiviruses infect a wide range of 
mono- and dicotyledonous plant species. Two members of the 
family have been discovered that infect the plant pathogenic 
fungi Botrytis cinerea and Sclerotinia sclerotiorum, respectively.

Resources
Current ICTV Report on the family Alphaflexiviridae: www.​
ictv.​global/​report/​alphaflexiviridae

Funding information
Production of this summary, the online chapter, and associ-
ated resources was funded by a grant from the Wellcome Trust 
(WT108418AIA).

Acknowledgements
Members of the ICTV Report Consortium are Stuart G. Siddell, Andrew 
J. Davison, Elliot J. Lefkowitz, Peter Simmonds, Sead Sabanadzovic, 
Donald B. Smith, Richard J. Orton and F. Murilo Zerbini.

Conflicts of interest
The authors declare that there are no conflicts of interest.

References
	1.	 Martelli GP, Adams MJ, Kreuze JF, Dolja VV. Family Flexiviridae: a 

case study in virion and genome plasticity. Annu Rev Phytopathol 
2007;45:73–100.

	2.	 Vaira AM, Kreuze J, Hammond J, Pearson MN, Martelli GP et  al. 
Alphaflexiviridae. In: King AMQ, Lefkowitz EJ, Adams MJ, Carstens EB 
(editors). Virus Taxonomy, Ninth Report of the International Committee 
on Taxonomy of Viruses. Oxford: Elsevier; 2011. pp. 904–919.

	3.	 Batten JS, Yoshinari S, Hemenway C. Potato virus X: a model system 
for virus replication, movement and gene expression. Mol Plant 
Pathol 2003;4:125–131.

	4.	 van den Born E, Omelchenko MV, Bekkelund A, Leihne V, Koonin EV 
et al. Viral AlkB proteins repair RNA damage by oxidative demethyla-
tion. Nucleic Acids Res 2008;36:5451–5461.

	5.	 Verchot-Lubicz J, Torrance L, Solovyev AG, Morozov SY, Jackson AO 
et  al. Varied movement strategies employed by triple gene block-
encoding viruses. Mol Plant Microbe Interact 2010;23:1231–1247.

Fig. 1. Electron micrograph of negatively-stained virions of an isolate of 
shallot virus X. Bar=200 nm.

Fig. 2. Diagram showing genome organization of members of genera 
in the family Alphaflexiviridae. Blocks represent predicted ORFs. 
The replicase proteins are shown in blue, triple gene block proteins 
in yellow, 3A-like movement protein in orange, capsid proteins in 
red and RNA-binding proteins in purple. Other ORFs are white. The 
methyltransferase (M), AlkB (A), helicase (H) and RNA-directed RNA 
polymerase (R) domains of the replicase are also shown. Brackets 
indicate ORFs may be missing from some members of the genus and a 
dashed ORF outline indicates a missing start codon.
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