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ICTV

Abstract

Bromoviridae is a family of plant viruses with tri-segmented, positive-sense, single-stranded RNA genomes of about 8 kb in total. 
Genomic RNAs are packaged in separate virions that may also contain subgenomic, defective or satellite RNAs. Virions are variable 
in morphology (spherical or bacilliform) and are transmitted between hosts mechanically, in/on the pollen and non-persistently 
by insect vectors. Members of the family are responsible for major disease epidemics in fruit, vegetable and fodder crops such as 
tomato, cucurbits, bananas, fruit trees and alfalfa. This is a summary of the International Committee on Taxonomy of Viruses (ICTV) 
Report on the family Bromoviridae, which is available at www. ictv. global/ report/ bromoviridae.

VIRION
Virions are either spherical or quasi-spherical (Table 1, Fig. 1), 
having T=3 icosahedral symmetry and a diameter of 26–35 nm 
(genera Anulavirus, Bromovirus, Cucumovirus and Ilarvirus), or 
bacilliform (genera Alfamovirus, Ilarvirus and Oleavirus) with 
dimensions of 18–26 nm by 30–85 nm. Genomic RNAs are 
packaged in separate virions that may also contain subgenomic, 
defective or satellite RNAs [1].

GENOME
The genome of approximately 8 kb is split among three linear, 
positive-sense ssRNAs with 5′-terminal cap structures. The 

3′-termini form tRNA-like or other structures that can be 
aminoacylated (genera Bromovirus and Cucumovirus) or not 
(genera Alfamovirus, Anulavirus, Ilarvirus and Oleavirus) 
(Fig. 2).

REPLICATION
Replication of genomic and subgenomic RNAs occurs on 
cytoplasmic membranes via full length negative-sense strand 
synthesis and subsequent positive-sense strand synthesis. 
Coat protein may be required for activation of replication 
(Alfamovirus and Ilarvirus) whereas a cytoplasmic/nuclear 

Table 1. Characteristics of members of the family Bromoviridae

Typical member: brome mosaic virus, Russian wheat (RNA1: X02380; RNA2: X01678; RNA3: J02042), species Brome mosaic virus, genus Bromovirus

Virion Spherical or quasi-spherical (26–35 nm diameter) or bacilliform (18–26 nm by 30–85 nm)

Genome Three segments of linear positive-sense, single-stranded RNA, comprising about 8 kb in total

Replication On cytoplasmic membranes with genomic RNAs acting as mRNAs. Coat protein may be required for genome activation

Translation Directly from genomic or subgenomic RNA

Host range From narrow to broad range of plants

Taxonomy Realm Riboviria, six genera, including >30 species

https://jgv.microbiologyresearch.org/content/journal/jgv/
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balance of coat protein accumulation modulates viral gene 
expression (Alfamovirus) [1].

PAThOGENICITY
Alfalfa mosaic virus (genus Alfamovirus) infects many herba-
ceous and some woody hosts inducing systemic mottling and 
‘calico’ mosaic.

Pelargonium zonate spot virus (genus Anulavirus) infects 
tomato plants, that display stunting, concentric chlorotic or 
necrotic rings and line patterns on leaves, stems and fruit [2].

Members of the genus Bromovirus infect some Poaceae or 
Fabaceae inducing mosaic, brown streaks and reduced seed 
yield.

Cucumber mosaic virus (genus Cucumovirus) exists as many 
strains, some supporting a 330–390 nt satellite RNA that may 
induce necrosis in tomato, chlorosis in tomato, tobacco and 
pepper or attenuate disease symptoms. Hosts include fruit 
crops, vegetables, ornamentals and weeds [3].

Members of the genus Ilarvirus infect fruit trees and some 
herbaceous crops. Prunus necrotic ringspot virus and prune 
dwarf virus cause stunting and necrotic lesions on the leaves 
of sweet cherry, sour cherry, plum and peach trees [4].

Olive latent virus 2 (genus Oleavirus) has been recorded 
in olive and in castor bean. Infections are asymptomatic in 
olive but produce a yellowish vein netting and mottling of the 
leaves of castor bean plants [5].

TAXONOMY
The six genera are based on virus host range, genome content 
and vector. Members of the genera Alfamovirus and Cucu-
movirus are transmitted by aphids, those of Anulavirus and 
Ilarvirus by thrips and/or pollen, members of Bromovirus 

by beetles, while the transmission route for members of the 
genus Oleavirus is unknown.

Resources
Full ICTV Report on the family Bromoviridae:  
www. ictv. global/ report/ bromoviridae.

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

Acknowledgements
Members of the ICTV (10th) Report Consortium are Elliot J. Lefkowitz, 
Andrew J. Davison, Stuart G. Siddell, Peter Simmonds, Sead Sabanad-
zovic, 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. Pallas V, Aparicio F, Herranz MC, Sanchez-Navarro JA, Scott SW. 

The molecular biology of ilarviruses. Adv Virus Res 2013;87:139–181.

 2. Hanssen IM, Lapidot M. Major tomato viruses in the Mediterranean 
basin. Adv Virus Res 2012;84:31–66.

 3. Jacquemond M. Cucumber mosaic virus. Adv Virus Res 
2012;84:439–504.

 4. Pallas V, Aparicio F, Herranz MC, Amari K, Sanchez-Pina MA et al. 
Ilarviruses of Prunus spp.: a continued concern for fruit trees. Phyto-
pathology 2012;102:1108–1120.

 5. Martelli GP, Grieco F. Oleavirus, a new genus in the family Bromov-
iridae. Arch Virol 1997;142:1933–1936.

Fig. 2. Schematic genome organization for members of the family 
Bromoviridae: (a) genera Alfamovirus, Bromovirus, Ilavirus subgroups 
3 and 4 and Oleavirus. (b) genus Anulavirus. (c) genera Cucumovirus 
and Ilarvirus subgroups 1 and 2. The 3′-termini form either tRNA-like 
(b) or complex structures (a, c) shown as black or grey square boxes, 
respectively.

Fig. 1. Cucumber mosaic virus particles. (a) Negative-contrast electron 
micrograph (courtesy of A. De Stradis, IPSP-CNR, Bari, Italy) and (b) 
reconstruction (courtesy of Dr K.L. Perry, Cornell University, Ithaca, 
NY, USA, Dr T. Smith, University of Texas, Galveston, Texas, USA and A. 
Paredes, NCTR/ORA, Arkansas USA). Bar, 50 nm.
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