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GeminivirusＧassociatedbetasatellites:exploiting
chinksintheantiviralarsenalofplants

WiththesupportoftheNationalNaturalScienceFoundationofChina,theresearchteamledbyProf．
ZhouXuePing (周雪平)attheStateKeyLaboratoryforBiologyofPlantDiseasesandInsectPests,
InstituteofPlantProtection,ChineseAcademyofAgriculturalSciences,revealedthecounterＧdefensive
strategiesdeployedbygeminivirusＧassociatedbetasatellitestoovercometheantiviralarsenalofplants,which
hasbeenpublishedinTrendsinPlantScience(２０１９,http://doi．org/１０/１０１６/j．tplants．２０１９．０３．０１０)

BetasatellitesareadiversegroupofsmallcircularsingleＧstrandedDNAsatellitesthatarefrequently
foundinassociationwithbegomovirusesbelongingtothefamilyGeminiviridae．Sincetheywerefirst
discoveredin１９９９,morethan１３００fullＧlengthbetasatellitesequences,belongingto６１speciesofthegenus
Betasatellitehavebeencharacterizedfrom３７countries．BegomovirusＧbetasatellitecomplexestransmitted
bythewhiteflyvectorcauseextensiveyieldlossesinvegetableandfibercrops,posingaseriousthreatto
globalagricultureandfoodsecurity．

Withasmallviralgenomeandlimitedcodingcapacity,thegeminivirusＧbetasatellitediseasecomplex
reliesextensivelyonthehostcellmachineryforreplication,transcription,cellＧtoＧcellmovement,systemic
spread,andvectortransmission．ChallengedwithageminivirusＧbetasatelliteinfection,plantsareableto
mountmultiplelayersofdefense,includingRNAsilencing,postＧtranscriptionalmodificationofproteins,
andautophagy,toprotectthemselves．PreviousresearchbyZhousgroupandothersdemonstratedthat
theβC１protein,encodedbythebetasatellite,isthemasterinstigatorthatemployscounterＧdefensive

Figure　A modeldepictingtheactivationandsuppressionofplantantiviralimmuneresponsesby
begomovirusＧbetasatellitecomplexes．

strategiestoachieveasuccessfulinfectionandtoestablishamutualismwithwhiteflyvectors．
Intheirrecentwork,theysummarizedthedefense/counterＧdefenseinterplaybetweengeminivirusＧ

betasatelliteandtheirhostplantsmanifestsatgenomic,transcriptional,postＧtranscriptional,andpostＧ
translationallevels．Theyalsofoundthatsomehostfactorsinvolvedintheinteractionsbetweentheplant
hostandthegeminivirusＧbetasatellitecomplexarealsoatthecoreofplantandRNAvirusinteractions．
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