
TheFishBiologyJoumalMEDAKA,5:33-34(1993)

Astudyonthemutants,cmandva,ofthegambusia,GambusiaafPnis

HideoTomita

Laboratof70fFreshwaterFishStocks,BioScienceCenter,NagoyaU7u'versity,Chikusa-ku,Nagoya
464101,Japan

Abstract Thebodycolormutantgenes,cmand
va,ofthecommongambusia,Gambusiaajfinis,
aredescribed.Thehomozygotescm/cmandva/va
glVerisetotheblondandblackspotvariants,
respectively.Thedoublerecessivecm/cmva/va
producesdullyellowfish.Allofthegenesare
autosomal,andarenotlinkedtoeachother.

Introduction

Thecommongambusia,Gambusiaajfinis,
whichinhabitsNorthAmericawasintroducedinto

thewestemsuburbsofNagoyaabout30yearsago,
toexpelmosqultOlarvae.ThisfishisvIVIParOuS
andusuallybreedsonceamonth(Miyadietal.,
1976),andhasbeenpropagatedinpaddyfields
andbrooksaroundNagoya.Thefishswarmtothe
surface,andgrowandreproduceinsummer.In
winter,theysinktothebottomandaconsiderable
numberoffishdie.Irearthegambusiaoutdoors
from ApriltoOctoberwhileindoorsfrom
NovembertoMarch.Pregnantfemalesarereared

individuallytoavoidtheeatlngOfyoungfish.
In1983,twoblondfemaleswerecollectedfrom

abrookinTobishimanearNagoya,whichwere
easilydistinguishablefrom blacknormalfish.
Geneticanalysesrevealedthatthisblondbody
colorwasduetoanautosomal,recessivemutant

genewhichIhavedesignatedc〝‡.Duringthe
courseofgeneticanalysisofcm,anovelvariant
withthedullyellowbodycolorwassegregated.
Geneticanalysisofthisdullyellowvariantdis-
closedthepresenceofanovelautosomal,reces-

sivegeneva,thehomozygoteofwhichshowed
thephenotypethatwasdesignatedblackspots･

Thedullyellowhasbeenprovedtobeproduced
bythedoublerecessivegenes,cmandva.
Thepresentpaperdescribesthemorphologyof
thesevariantfishandtheresultsofgeneticanaly-
sesofthetwomutantgenes,cmandva.Abrief
accountonthesegeneshasbeengiven(Tomita,
1992).

ResultsandDiscussion

Morphologicalobservations
(1)Blond(cm/cm).Blondinbodycolor.Melanin

granulesinmelanophoresarealwaysconcentrated,
lackingthephysiologlCalresponsetoenviron-
mentalchanges.Thediameteroftheblackareaof
melanophoresisabouthalfthatofthemost
concentratedwild-typemelanophores.Thenumber
ofmelanophoresistwicethatofthewildtype.The
phenotypeofthismutantissimilartothatofthe
cmmutantofmedaka,0り'Ziaslatipes(Tomita,
1992)andthatofthe∂mutantoftheguppy,
Poeciliareticulata(Goodrichetal.,1944).
(2)Blackspots(va/va).Thebodyisrather
transparentandhasblackspots.Melanophoresare
eithercolorless,lightlycolored,orblack.The
blackspotsareduetothescatteredpigmented
melanophores,asintheβ'mutantofmedaka
(Aida,1921).Colorlessandlightlycolored
melanophoreschangetoblackwhentheyare
histochemicallysubjectedtothetyrosinase
reaction,asinthecaseoftheorange-redmedaka
(bR)(Hishidaetal.,1961).Iridocytescontaina
smallamountofguanine,resemblingthepheno-
typeoftheg〟mutantofthemedaka(Tomita,
1992).

(3)Dullyellow(cm/cmva/va).Melanophores
arecolorless,lightlyplgmented,ornormallyplg一
mented,givingrisetoawholebodyappearance
thatexhibitssmallspots.

Geneticanalyses
Thetwoblondfemalescollectedin1983were

usedf♭rgeneticanalysis.Theywerealreadypreg-
nantatthetimeofcollection.Thefirstfemalebred

15wild-typefish.TheF2progenieswere
segregatedinto168wildtype(+)and41blond

type(cm)inaratioof3:1(x2=2.42,p=0.2010.10).
Theresultofthex2testshowednoslgnificant

deviationfromtheexpectation･
Next,twocrossesbetweentheF2blondfish
weremade.Inonecase,theprogenieswereall
blond(cm,69fish).Intheothercase,22blond

(cm)and6dullyellow(cmva)fishwerepro-
duced,thelatterofwhichrepresentedanovel

phenotyplCVariant･
Thesecondblondfemalebred45wild-type

fish.TheF2Progeniesweresegregatedinto99
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wildtypeand28blondtype(cm)inaratioof3:1

(x2-0.67,p-0.5-0.30).AcrossbetweentheF2

blondfishproduced41blonds･AnF2blond
femalederivedfromthefirstorlglnalblondwas

matedwithanF2blondmale.Theprogenieswere

56blond.WhenanF2blondfemalederivedfrom
thesecondorlglnalblondwasmatedwithanF2
blondmalederivedfromthefirstorlglnalblond,

theprogenieswereagainallblond(75fish).
Adullyellowfemalewasmatedwithawild-

typemale.TheFlprogenieswere33wild.TheF2
progeniesweresegregatedinto102wild-type
(female49,male53),29blond-type(cm:female

17,male12),31blackspot-type(va:female17,
male14),and10dullyellow-type(cmva･.female
4,male6)inaratioof9:3:3:1(X2-0.81,p-0.90-

0.80).Thesexratiowas1:1(x2=2.94,p=0.90-
0.80).

Awild-typefemale(++)wasmatedwithadull
yellowmale(cmva).Theprogenieswereallwild
type(21fish).TheF2progenieswere107wild
type,31blond(cm),33blackspots(va)and10
dullyellow(cmva)inaratioof9･.3:3:1(X2-0.81,

p=0･90J)･80)･TwocrossesbetweentheF2black-

spotsfishweremade･Inonecase,theprogenies
wereallblackspots(va:47fish).Intheothercase,

theprogenieswere53blackspots(I,α)and13dull
yellow(cmva).
Theseresultsareconsistentwiththeideathat

thehomozygotesoftheautosomal,recessivegenes
cm andvaproducetheblondandblackspots,
respectively,andthatthehomozygousdouble
recessivegenescmvaproducethedullyellow.cm
andVαarenotlinkedtoeachother.
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