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Scientistsunravelthemysteriesofhuman
embryogenesisandevolution

Recently,withthesupportbythe NationalNaturalScienceFoundationofChinaandtheChinese
AcademyofSciences,thegroupledbyLiuJiang(刘江)fromBeijingInstituteofGenome,cooperating
withChen ZiJiang􀆳sgroupinthe Centerfor Reproductive Medicine,Shandong Universityand Liu
JianQiao􀆳sgroupinGuangzhouMedicalUniversity,hasrevealedhowtheepigeneticinformationdirectsthe
geneexpressionpatterninhumanearlyembryos．ThisworkwaspublishedinCell(２０１８,１７３:２４８—２５９)

Humanlifestartsfromafertilizedegg．Oneofthemostimportantquestionsinscienceishowafertilized
eggdevelopsintoacomplicatedorganismwithabout２００celltypesand３６importantorgans．Humanshave
２５,０００genes．Duringhumandevelopment,differentgenesshouldbeexpressedattherighttimeandright
place．Settingtheorderofgeneexpressioniscalled“theProgrammingofGeneExpression”．Computer
softwareiscodedbycomputerlanguage．Similarly,oneofthelanguagesfortheProgrammingofGene
Expressioniscalled“ChromatinAccessibility”．

Normally,eachcellinourbodycanexpressmorethan１０,０００genes．However,thefirst２daysafter
fertilizationisaveryspecialperiodduringhumanearlyembryogenesis．Duringthisperiod,almostno
genesareexpressedinhumanembryos．Untilnow,itremainsunknownhowhumangenomesbecome
activeandstartexpressingnewgenesinearlyembryos．Traditionally,itneedsamillioncellstoinvestigate
chromatinaccessibilitylandscape．Liuandhiscolleaguesestablishedamethodbyusingonly５０cellsto
studyit．TheyfoundakeymolecularOCT４whichplaysacrucialroleduringzygoticgenomeactivation．In
addition,scientistsfoundthatoldergenesusuallystarttheexpressionatearlyembryonicstages,and
youngergenesusuallystarttheexpressionatlaterstages．Thereasonisthattheswitchcontrollingthe

Figure　Thedynamiclandscapeofopenchromatin
duringearlyhumanembryogenesis．

expressionofoldergenesisturnedonattheearlierembryonicstage．
Thisstudyalsofoundaninterestingresultassociatingwithhumanevolution．DNAmutationscandrive

humanevolution．TransposonsareaclassofDNA
elements,whichcanjumpfrom onepositionto
anotheringenome．Thejumpoftransposonscan
introduce DNA mutation．In human genomes,
therearealimitednumberoftransposonsthat
havetheactivityofmobility．Scientistsfoundthat
thesetransposonsusually only haveactivityin
earlyembryos,butnotindifferentiatedtissues．
Mutationsgeneratedinearlyembryoscantrigger
higherchangetopassintogermline,andthen
passto the next generations． Therefore,the
activationoftransposonsinearlyembryos will
havehighimpactonhumanevolution．

Thediscoveryinthisstudyopensthegatein
understandingtheregulationofgeneexpression
duringhumanembryogenesis,whichmakesChina
intheleadingpositionintheresearchofhuman
development．Thisstudymaybenefittheassisted
reproductivetechnologyinfuture．


