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Inanimaleggs,themeioticcellcycleisnormally
arrestedbeforefertilizationandresumesuponegg
activation,usuallyfertilization.Invertebrateeggs,the
meioticcellcyclearrestoccursatmetaphaseofmeiosis
II(MII).IthasbeenclearlydemonstratedthattheMos-
MEK-MAPK pathwayplaysanessentialroleasa
cytostaticfactor(CSF)inMIIarrest(Tunquistand
Maller,２００３;Liuetal.,２００７).Ineggsofmany
invertebratesincludinginsects,however,themeiotic
cellcycleisarrestedatmetaphaseofmeiosisI(MI).The
molecularmechanismsofMIarrestremainunclearfor
themostpart,becauseitistechnicallydifficultinthese
organismsexceptforsomemarineinvertebratesto
artificiallyinduceeggactivation(orfertilization)invitro.

WehavebeenanalyzingthemechanismsofMI
arrestusingthehymenopteraninsectAthaliarosae
ruficornis,inwhicheggactivationcanbeinduced
artificially.Wehaveshownthroughbiochemicalanalyses
thattheMos-MEK-MAPKpathwayparticipatesinMI
arrest(Yamamotoetal.,２００５,２００６).MEKandMAPK
areinactiveinimmatureoocytes,whiletheybecome
activeinmature,MI-arrestedeggs.Theactivitiesof
MEKandMAPKdecreaseuponeggactivation,andare
completelylostwithin６０minutes.WhentheGST-fusion
A.rosaeruficornisMosprotein(GST-ArMos)isinjected
intotheseeggs,MEK andMAPK arere-activated.
TreatmentofMI-arrestedeggswiththeMEKinhibitor,
U０１２６resultsininactivationofMAPK.

Here,weinvestigatedtherelationshipbetween
activitiesofMEKandMAPKandcellcycleprogression.
Progressionofmeioticcellcyclesaftereggactivation,

andthestatusofnuclear(syncytial)divisionsineggsthat
receiveGST-ArMosinjectionortreatmentoftheMEK
inhibitorwere examined cytologically by staining
chromosomeswithDAPI(４’,６-Diamidino-２-phenylindo-
le).MIarrestwasreleaseduponeggactivationand
meiosisproceededtoanaphaseIafter２０-minuteegg
activation,progressingtometaphaseIIandanaphaseII
after４０and６０minutes,respectively.Meiosiscompleted
after９０minutes.Femalepronucleuswasformedafter
１２０minutes.IneggsinjectedwithGST-ArMoswhen
MEKandMAPKactivitieswerecompletelylost(５０
minutesaftereggactivation),syncytialdivisionsceased
afteracertainnumber.MIarrestwasreleasedand
meiosiscompletedineggsthatreceivedtreatmentofthe
MEKinhibitor.Theseobservationswellagreedwiththe
statusofMEKandMAPKactivities,andfurthersupport
ourearliernotionthattheMos-MEK-MAPKpathway
participatesinMIarrestofA.rosaeruficorniseggs.
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