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Mysterysurroundingtheoriginandevolution
ofcottonAＧgenomehasbeensolved

bynewgenomicdata

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamdirectedby
Prof．ZhuYuXian(朱玉贤)attheInstituteforAdvancedStudies,WuhanUniversity,Wuhan,China,
recentlyreportedthatgenomesequenceofGossypiumherbaceum,andgenomeupdatesofGossypium
arboreumandGossypiumhirsutum provideinsightsintocottonAＧgenomeevolution,whichwaspublished

Figure　Theevolutionoftheallotetraploidcottongenome．

inNatureGenetics(２０２０)．
Cottonisoneofthemostimportanteconomiccropsintheworld．Therearefourhumandomesticated

cottoncultivars,includingdiploid (A１ＧandA２Ｇgenome)andallotetraploidcotton [(AD)１Ｇand (AD)２Ｇ
genome]．Uplandcotton,G．hirsutum [(AD)１],currentlydominatestheworldscottoncommerce．ADＧ
genomeisformedbynaturalhybridizationandchromosomedoublingofD—andAＧgenome．Thereare
continuingeffortsandadvancesforZhugroupincottonD—andAＧgenomessincetheypublishedthefirst
cottonD５Ｇgenomein２０１２ (NatureGenetics,２０１２,４４:１０９８—１１０３)．Zhugroup has madegreat
breakthroughsintheA２ＧgenomeG．arboreum (NatureGenetics,２０１４,４６:５６７—５７２),widelyＧcultivated
(AD)１ＧgenomeG．hirsutum (NatureBiotechnology,２０１５,３３:５２４—５３０),andpopulationvariationmaps
ofdiploidcultivatedcottons (NatureGenetics,２０１８,５０:７９６—８０２)．ScholarsrecognizedthatitsDＧ
subgenomedonorof(AD)ＧgenomeisG．raimondii(D５Ｇgenome),butitsAＧsubgenomedonorhasbeenin
astateofdebateforalongtimeandneedsfurtherinvestigation,especiallyfrom wholegenomeＧscale
phylogeneticanalysis．

UponassemblingthefirstA１ＧgenomeG．herbaceumandsubstantiallyimprovingtheexistingA２Ｇgenome
G．arboreumand(AD)１ＧgenomeG．hirsutum,ZhusgroupshowedthatallexistingAＧgenomesmayhave
originatedfromacommonancestor,referredtohereasA０,whichwasmorephylogeneticallyrelatedtoA１

thanA２．Further,allotetraploidformation
was shown to have preceded the
speciationofA１andA２．BothAＧgenomes
evolved independently, with no
ancestor—progenyrelationship．Analysis
of their developed novel methods
indicates that several longＧterminalＧ
repeatburststhat occurred from ５．７
millionyearsago(Ma)tolessthan０．６１
Ma contributed compellingly to AＧ
genomesizeexpansionandspeciation．
Abundantstructuralvariationsingenic
regionschangedtheexpressionofmany
importantgenes,whichmayhaveledto
fibercellimprovementin(AD)１．These
findings resolve existing controversial
conceptssurrounding AＧgenomeorigins
andprovidevaluablegenomicresources
forcottongeneticimprovement．


