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Manyinsectshaveabdominalappendagesintheir
larvalstages.InlarvaeofLepidopteraandthesymphytan
Hymenoptera,theseabdominalappendages,knownas
prolegs,arewelldeveloped.Recentdevelopmental
biologiesrevealeddifferencesinabdominalappendicular
formationbetweenthesetwoordersbyanalyzingthe
distributionofDistal-lessprotein,whichisoneofthekey
factorstoregulatedistalelaboration.Theprolegsof
Lepidopteraoriginatefromthewholelimb(Panganiban
etal.,１９９４),whilethoseofHymenopteraconsistonlyof
theproximalpart,lackingthedistalportion(Suzukiand
Palopoli,２００１).Itisofinteresttoclarifywhetherthe
prolegsofLepidopteraandHymenopteraaredirect
homologues,andwhetherthoseofHymenopteraare
serialhomologueswiththoraciclegs.Geneticregulation
ofabdominalappendicularformationamongHymenop-
teraisanotherissue.Mostspeciesbelongingtothe
primitivesuborderSymphytahaveprolegs,whilethe
higherapocritanspecieslackthem.Bothmorphological
and molecularanalysesofembryonicappendicular
developmentgivecuestoelucidatetheabovequestions.

Weusedasymphytanhymenopteran,Athaliarosae
ruficornis,asamodelspecies,anddemonstratedthatone
oftheessentialgenesforappendiculardevelopment,
decapentaplegic(dpp),wasexpressedinallappendicular
primordiaincludingprolegs(Yamamotoetal.,２００４).This
suggestedthattheprolegshadseriallyhomologoustraits
withotherappendages,butfurtherdetailedmorphologi-
calobservationsandmoleculardissectionsmustbe
required.Inthepresentstudy,weobservedembryonic
appendiculardevelopmentbySEM,andthenclonedaDll
orthologueofA.rosaeformolecularanalyses.

Wedescribedtheoutlineofappendiculardevelop-
ment.In the gnathalregions,the rudiments of
appendagesappearat２４hofembryogenesis(２４hafter
eggactivation).Themaxillaryandlabialprimordia
startedelongatingandsegmentingimmediatelyafter
theirappearance.Theproximalpartofthemaxillary
primordiumformedtwoswellingsextendingventrolater-
ally.Theinnerandouterswellingswerethelaciniaand
galea,respectively.Theproximalpartofthelabial
primordiumformedasingleswelling,ortheglossaand
paraglossacomplex.Thedistalpartsofthemaxillaand
labium elongated as the palpi.The mandibular
primordiumwasenlargedwithoutelongation,lackinga
structurecomparabletothepalp.Thethoracicleg
primordiaalsoappearedat２４h.Thentheseprimordia
were elongated and segmented into the proximal
coxopoditeanddistaltelopodite.At６４h,theprimordia
weredividedintothecoxa,trochanter,femur,tibia,
tarsusand pretarsus.Appendicularformation was
delayedintheabdomen,andsmallprolegbudsappeared
onall１１abdominalsegmentsat３８h.Theprolegbuds
retainedinthesecondtoeighthabdominalsegments
werefurtherelongated,withoutformationofadistal
portion.
WethenclonedaDllorthologueofA.rosae.An

initialclonewasobtainedbydegeneratePCRusinga
cDNA libraryconstructedfrom７２hembryos.Full-
lengthcDNA(１,６９８bp)wasobtainedbyRACE(Rapid
AmplificationofcDNA Ends)methods.ThecDNA
encoded３７９aminoacidsinasingleopenreadingframe.
Thededucedaminoacidsequencealignedwellwith
knowninsectDlls.Polyclonalantibodieswereraised
againstoligopeptidescorrespondingtothehomeodo-
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main,andN-andC-terminalregions,respectively.We
arereadyforspatiotemporalanalysesofDllgene
expressionandDllproteindistributionduringembryonic
appendiculardevelopment.
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