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BriefReport

Geneticmappingofthemedakapectoral-finlessbl)mutantlocus

MasatoOhtsuka*,NatsukoKikuchi*,MinoruKimura*,KenjiroOzato**andKinyaYoda**

*DivisionofBasicMolecularScienceandMolecularMedicine,SchoolofMedicine,TokaiUniversity,

Kanagawa259-1193,Japanand**LaboratoryofFreshwaterFishStocks,BioscienceandBiotechnology

Center,NagoyaUniverslty,Nagoya,464-8601,Japan

Thespontaneouslyisolatedpectoral-finless
(pl)mutantofmedakalackpectoralfins(Tomita,

1993)･Inheritanceoftheplphenotypeisautos0-
malandrecessive･Intheplmutant,thepectoral
finbuddisappearsintheearlystagesofdeve1-

opment丘)llowlngtheappearanceoftheapical
ectodermalridge(AER)(OkamotoandKuwada,

1991).Fromthefactthatpectoralfinsoffishcor-

respondtotheforelimbsofhighervertebrates

(Coates,1995),plmutantisregardedasagood

modelforthestudyoflimbdevelopment.The
causativegeneoftheplmutant,however,hasnot
yetbeenisolated.

MapplngOfthemutantlocusisthefirstprereq-
uisitetoisolatingthecausativegeneofamutant
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Fig.I Polymorphicmarkerlinkedtopllocus.(A)RAPD
marker"M76-2"(arrowhead).(B)STSmarker"stsM76-2"

derivedfromtheorlglnalRAPDmarkerHM76-2日wasdigest-

edwithMspI･HNIstrain-specificpolymorphisms(arrow-

heads)Werecosegregatedwithbackcrossprogenyshowing

thewildtypephenotype･H:HNIstrain,W:backcrossprogeny

withwildtypephenotype,P:backcrossprogenywithplpheno-
type･

uslngpositionalclonlngOrpositionalcandidate
geneapproach.Althoughlinkageofthepllocus

toeightphenotyplCmarkerswereexaminedby
Tomita(1993),noneofthemwerelinkedtothepl

locus.Therefore,mapplngOfthepllocusremains

tobedetermined.Recentdevelopmentofsev-
eralkindsofpolymorphicDNAmarkersenable

ustorapidlyaccumulategenome-widemarkers.

Utilizingthesemarkers,geneticlinkagemapsof
themedakahavebeenconstructed(Ohtsukaetal.,

1999,Naruseetal.,2000).Becauseeachmarker

israndomlydistributedinthemedakagenome,
anygeneormutationisexpectedtobenapped.
Tomaptheplmutantlocus,wegenerated
58backcrossprogenyfrom thecrossbetween
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Fig.2pllocusisonLGXIII.
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Table1.STSprlmerSet

M.Ohtsukaetal.

MarkerName Primerpair(5'13') Size(bp) PoJymorphism
stsM76-2 TGGCGTTCCTCATCATC 299 RFLPa ftercutting

cATCAAGAGTTCAGTAGGGGA WithM spl

theHNIstrain(wildtype;northernpopulation)
andtheplmutant(southernpopulation)･Inthis
study,recombinationbasedonfemalemeioses

wasexamined.Afterphenotyplngatthehatch-
1ngStage,genOmicDNAwasisolatedandused
formapping.Tofindmarkersthatlinkedto

thepllocus,wescreenedtherandom ampli-

fiedpolymorphicDNA (RAPD)primersused
forourmapconstruction(Ohtsukaetal.,1999,

MEDAKAFISH HOMEPAGE;http://bioll.bio.

nagoya-u.ac･jp'･8000/RAPD.html)･Mostofthe
RAPDmarkersofourmapalsoshowedpolymor
phismsbetweentheHNIstrainandplmutants.
Amongthesemarkers,M76-2completelycoseg-
regatedwiththepllocus(Fig.1A).Thisindicates
thatthepllocusislocated0cM (-6.4cM;95%
confidencelevel)fromtheM76120nLGXIIIof

ourmap(Fig･2).Regardingthismarker,theorigi-
nalRAPDmarkerwasconvertedtothesequence

taggedsite(STS)marker(stsM76-2).TheSTS

prlmerSequencesarelistedinTable.1.StsM76-2
wasamplifiedfrom bothstrains(HNIandpl),

andpolymorphismwasdetectedbycleavlngWith
MspI(Fig.1B).

Insummary,Wemappedtheplmutantlocus
onLG XIIIandtheclosestmarkerstsM76-2

wasobtained.Althoughamorehighresolution

mapplngaroundthepllocuswillberequired,
stsM76-2willbeagoodmarkerfortyplng,and
mayprovideaclueininitiatlngChromosome
walking.
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