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Inholometabolousinsects,thelarvalappendages
areformedduringembryonicdevelopmentandthen
adultappendagesdevelopduringmetamorphosis.Adult
appendagedevelopmenthasbeenextensivelyinvesti-
gatedinthefruitfly,Drosophilamelanogasterandthe
molecularregulatorymechanismsarewellunderstood
(Kojima,２００４).The larvalappendage formation,
however,remainslargelyunelucidatedinDrosophila,
becauselarvalappendagesinthisspeciesareextremely
degenerativestructures.Embryonicappendagedevelop-
menthasbeenstudiedinotherinsectspeciesandthe
findingsarecomparedwiththoseobtainedinDrosophila
adultappendagedevelopment.Tounderstandthewhole
processofinsectappendagedevelopment,itismost
desirabletocomparethemechanismsofappendage
developmentbetween larvae and adultsin single
species.Theturnipsawfly,Athaliarosaeruficornismay
serveasonesuchmodelspeciessincebothlarvaeand
adultshavewell-developedappendages,particularly
legs,and information aboutgeneralbiology and
embryogenesisisalreadyavailable(Sawaetal.,１９８９;
Okaetal.,２００７).
Forgenefunctionalanalysis,inductionofmisexpres-

sionofthegeneofinterestisoftenused.RNA
interference(RNAi)isaneffectivemethodtoinduce
gene silencing,namely decomposition ofmRNA
mediatedbytheartificiallyintroduceddouble-stranded
RNA (dsRNA),and is utilized in many species
(Tomoyasuetal.,２００８).InA.rosaeruficornis,embryonic
RNAiin which dsRNA isinjected into eggs,to
investigategenefunctionintheembryonicstagehas
alreadybeenestablished(Sumitanietal.,２００５).Inthis
study,wetestedthefeasibilityofusinglarvalRNAi,the

methodinwhichdsRNAisinjectedintothelarvaeto
inducegenesilencingatthestageoflarval-adult
transition(TomoyasuandDenell,２００４),inA.rosae
ruficornis.
First,wesynthesizeda４８５-bp-longdsRNAforthe

enhancedgreenfluorescenceprotein(EGFP)gene.The
dsRNAtargetingEGFPgenetranscriptwasinjectedinto
hemocoelofthelastinstarlarvaeofatransgenicstrain
carryingtheEGFPgeneinthegenome(Sumitanietal.,
２００３).TheEGFPfluorescencewasexaminedatthestage
oflarval-adulttransition.Fluorescencewasdramatically
decreasedindsRNA-injectedindividualsduringthat
stage.Thephenotypewascausedbydecomposition
oftheEGFP genetranscriptasdemonstrated by
reverse-transcriptionPCR(RT-PCR).LarvalRNAiwas,
therefore,effectiveinA.rosaeruficornis.
Next,wecarriedoutanRNAiexperimenttoprevent

theexpressionofDistal-less(Dll)gene,oneofthe
essentialgenesinvolvedinappendagedevelopment.A
４９１-bp-longdsRNAtargetingDllgenetranscriptwas
injectedintothelarvaeasdescribedabove.Typical
phenotypesobservedinadultthoraciclegswerefusionof
thetrochanterandfemurorfusionofthetibiaandtarsus,
andpeculiarswellingsatthefusedpartbetweenthetibia
andtarsus.Also,someflagellaandpedicelluswerefused
inadultantennae.Inadultgnathalappendages,three
segments(２nd–４thproximalsegments)ofthemaxillary
palpiandallsegmentsofthelabialpalpiwerefusedand
peculiarswellingsoccurredatthefusedpartofthepalpi
asseeninthethoraciclegs.Alltheseeffectsappearedat
theregionswhereDllwasoriginallyexpressedineach
appendageprimordium.ThesefindingssuggestthatDll
isinvolvedinthesubdivisionanddirectedgrowthof
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