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AbstractFourmorphologicalmutants(ge,nc-1,
nc-3andtb)ofthemedaka(OTyZiaslatipes)are
described.ThemutationswereinducedbyX-rays
orethylnitrosourea(ENU).Themutantsareall
autosomalandrecessivelethal.

Introduction

lnthecourseofastudyonthetransmissionof
radiation-Orchemical-inducedmalformationsto

subsequentgenerationsinthemedaka(Oryzias
latipes),severalmorphologicalmutantswere
found(Hyodo-TaguchiandIshikawa,1993;
IshikawaandHyodo-Taguchi,1993;Ishikawaet

〟.,1994).Thefわllowingisabriefdescriptionof
fourofthem.

Mutagenesis
MalesofHO4C,aninbredstrainofthemedaka

(Hyodo-TaguchiandSakaizumi,1993),were
treatedwithX-raysorethylnitrosourea(ENU)and

thenpalr-matedwithuntreatedfemalesofthesame
strain.TheresultantmorphologlCalmutationswere
recoveredintheF3prOgeny･Amongthemutants
describedbelow,nc-1wasfoundamongtheproge-
nyofanX-rayi汀adiatedmale,andtheotherswere
recoveredamongthoseofENU-treatedmales･

Mutants
Themutantsareallautosomalandrecessive

lethal.

(1)ge(grayeyes)
Thegemutantembryoisdistinguishablefrom

thewild-typeembryoatlwamatsustage28
(Iwamatsu,1994),whenpigmentationintheeyes
ingefailstoadvance.Thedevelopmentofpig-
mentationintheeyesingestartsatabout
lwamatsustage32,butthedistributionofthe

plgmentShowsvarlegation;plgmentedandunplg-
mentedsectorscoexistonthesameeyeball.The
gallbladderbecomesdarkgreenorblackinthe

mutantembryo,whereasitisyellowish一greenin
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thewild-typeembryo.Themutantembryoshows
onlythecolorabnormalitiesdescribedabove,and
nostructuralabnormalities.Afterhatching,most
ofthefryswimexhibitingarollingbehavior.All
ofthemutant血･ydiewithinseveraldaysfollowlng
hatching.

(2)nc-1(non-circulation-1)

Theearliestexpressionofthenc-1mutationis
detectedatlwamatsustage23,whenthebody
cavity(pericardialregion)ofthemutantembryo
expandsmorethanthatofthewild-typeembryo.
Theheartbeginstopulsate,asinthewild-type
embryo,atlwamatsustage24.However,theblood
circulationisneverestablishedinthemutant

embryo(Itisestablishedatlwamatsustage25in

thewild-typeembryo.).Theheartcontinuesto
pulsateforseveraldays,andadwarfishandma1-
fomedembryoisfomed.Theembryodevelops

necrosisandfinallydiesbeforehatching.

(3)nc-3(non-circulation-3)
Bloodcirculationisnotestablishedinthenc-3

mutantembryo.TYlePhenotypeofnc-3issimilar
tothatofnc-1,andthemutantembryodiesbefore

hatching.Complementationtestsshowedthatnc-3
wasadifferentgenefromnc-1.

(4)tb(twistedbrain)

Theearliestexpressionofthetbmutationis
detectedatlwamatsustage16,whenthehead-to-

taillengthoftheembryonicshield(embryonic
body)oftbisshorterthanthatofwild-type

embryo.AtIwamatsustage20,ashortandfairly
normalembryonicbodyisformedinthemutant.
However,theneuralrodinthemutantembryois
twistedineithertherightortheleftdirectionin

themidbrainreglOn.Theheartbeginstopulsatein
themutantataboutlwamatsustage24,butblood
circulationisnotestablished.Theheartcontinues

topulsateforseveraldays,andadwarfishand
malformedembryoisformed･Theembryodevel-

opsnecrosisanddiesbeforehatching.
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