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Theopiumpoppygenomeandmorphinanproduction
supportssaltationmodeofevolution

WiththesupportmainlybytheNationalNaturalScienceFoundationofChina,aninternationalresearch

teamcoＧledbyProf．YeKai(叶凯)atXi􀆳anJiaotongUniversity,reportedtheopiumpoppygenomeand

morphinanproduction,whichwaspublishedinScience(２０１８,３６２:３４３—３４７)．

Theflowersofopiumpoppyareoftenreferredtoas“flowersofevil”,becausealthoughtheirflowersare

attractive,theirfruits,thesourceofopium,induceaddiction．Themorphinealkaloidsextractedfrom

opiumpoppyarepowerfulanalgesicsandthenarcoticingredientsalsohavesignificantantitussiveandantiＧ

cancereffects．

Professor Ye􀆳s team utilized various stateＧofＧart genome sequencing techniques,sophisticated

mathematicalmodels,comprehensivedataminingandanalysismethods,allowingthemtosuccessfully

deciphertheopiumpoppygenomeandrevealitsevolutionaryhistory．Thisstudyhasshownthattheopium

poppygenomehadawholegenomeＧwideduplicationevent７．８millionyearsago,andsegmentalduplication

eventsoccurredatleast１１０millionyearsago．Inaddition,thiswasagenefusioneventtodrivemetabolic

synthesisawayfromnoscapinebuttowardsmorphinan．Thesupergeneclusterof１５genesonchromosome

１１isresponsibleforthebiosynthesisofcoughＧsuppressingandanticancernoscapineaswellasanalgesic

morphinealkaloids．Thisstudyillustratedasaltationmodeofevolution,inwhichmajorgenomestructural

rearrangementssuddenlyenablecompletelynovelfunctionaltraits．Futureexplorationofthissaltation

modeofevolutionmightshedlightonCambrianexplosionofspecies,whichseemsinconsistentwiththe

typicalgradualpaceofevolutionarychangesproposedbyCharlesDarwin．

Figure　Opiumpoppygenomecharacteristicsandmajorevolutionaryevents．


