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Themedaka,asmallteleostfish,hasbeenused

extensivelyintheNationalInstituteofRadiologlCal
Sciences(NIRS)toanalyzethemechanismsof

variousradiationeffectsonlivingorganismssince

1962(Hyodo-TaguchiandEgami,1969,1976;
Hyodo-Taguchietal.,1973).Thisfishhasalso

beenusedtoevaluatethecarcinogenicproperties
ofchemicalagents(Ishikawaetal.,1976;Aoki

andMatsudaira,1984).Duringtheprocessof
thesestudies,effortstocreateastandardinbred

strainofthemedakaforlaboratoryusewerestart-
edin1974bytheauthor;severalinbredstrainsof

themedakahavesincebeensuccessfullyestab-
lished.In1980,thefirstpaperontheinbred

strainsofmedakawaspublishedbyHyodo-
Taguchi(1980);twopedigreesoftheorange-red

varietyandthreepedigreesofwild-typefish,were
established.Inoursecondpaperoninbredstrains

ofmedaka,wereportedtwonewlyestablished
inbredstrainsofmedaka(Hyodo-Taguchiand
Sakaizumi,1993).Sincethen,wehavebeenmain-

tainlngtheseinbredstrainsbyfullsisterxbrother
matlngfor60-71generations.Moreover,acontin-
ulnge恥rthasbeenmadetoestablishotherinbred
strainsfromthemedakawithdifferentallozymic
characteristics.Recently,twomoreinbredstrains
ofmedakawereestablishedfromKoreanmedaka

andfromthed-rrstrain,respectively.
Inthispaper,Ishallbrieflyreviewtheprocess
oftheestablishmentoftheinbredstrainsofthe

medakaanddescribelaboratorystocksofthe
inbredstrainsofthemedakamaintainedinNation-

alInstituteofRadiologlCalSciences;then,asan

exampleoftheuseofthestrain,Ishallreviewthe
useoftheinbredstrainsofthemedakaforstudies

ofgeneticsandembryology.
Generalinformationaboutmaintenanceof

inbredstrainsofthemedakaisavailableonlyfroか
NIRS,butmanymutantsofbodycolorandmoト

phologyofthisspecieshavebeenbredinsome

laboratories,mainlyasmass-culturedcolonies,

andinsomeplacesbytheinbreedingmethod.

OverallsurveyofejfTortstoinbreedmedaka
Toestablishinbredstrainsofthemedaka,we

carriedoutsister-brothermatlngOfpalrSOffish
forsuccessivegenerationssince1974inthefirst

group.Inthissystem,onemaleandonefemaleare

selectedfromthefishbornfromonepalrOfpar-

entsandarematedineachgeneration.During

inbreedingofmanypedigrees,thereproductive
potentialwasreduced,ortherewashighmortality.

Twopedigreesoftheorange-redvarietyof

OTyZlaSlatipesandthreepedigreesofthewild-
type fish,however,weresuccessfullyinbredby
fullsister-brothermatlngformorethan20genera-

tionsuntil1979(Hyodo-Taguchi,1980)andnow
theseexperienced63-73generationsofinbreeding
asdescribedinnextsection.Twofamiliesfrom

differentpopulations,astock(d-rR)atNagoya

Universityandastock(NI)attheUniversityof

Tokyo,moreover,havebeeninbredbysister
brothermatlngSince1980and1982,respectively,
andflnallytwoinbredstrainsofmedaka,designat-
edHd-rRandHNI,wereestablishedin1988and

in 1989, respectively (Hyodo-Taguchi and
Sakaizumi,1993).Inaddition,from twoother

stocksoftheUniversityofTokyo(SOX)andof
NagoyaUniversity(d-rr),twomoreinbredstrains
wereestablishedin1995(Hyodo-Taguchi,unpub-
1ished).BesidesNIRS,afew inbredstrainsof

medakahavebeenestablished,e.g.,atester

medakafわrthespecific-locusmethodhasbeen

establishedattheUniversltyOfTokyoandthe
testermedakaisnowinthe24thinbreedinggener-
ation(Shima,1996).

IJaboratoTyStocksofinbredstrains
Severaldifferentinbredstrainsofthemedaka

aremaintainedinourlaboratoryatNIRS.ThefoL
lowlngisthelistofthestocksavailable.

WideType的rownorblackIStrains

HB32D:Derivedfrom offsprlngOffishob-

tainedfrom astockatChibaUniversity,Which

hadbeencollectednearChibaCityaround1970;
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inbredfor63generations.SubstrainHB32Cwas

separatedfromHB32Datthe16thgenerationand

the69thgenerationofthisstrainisnowinvery
lowfecundity.SubstrainHB32Fhasbeenlostby

lowfecundityinthe62ndgeneration.

HB12A:Derivedfrom adifferentpalrinthe
samestockfromwhichHB32Dwasderived,and

inbredfor67generations.

HBllA:DerivedfromapalrOftheoffsprlngOf

theorlglnalpairfromwhichHB12Awasderived

andinbredfわr66generations.Theeggsarechar

acterizedbyanunusualpatternofoilglobule

fusionafterfertilization.Thistraitisundersingle

locuscontrol.TTleSymbolforthegeneof(oil
globulefusiondelay)hasbeenproposed,andthe
geneisrecessiveandautosomal(Hyodo-Taguchi,
1979).SubstrainHBllC wasseparatedfrom

HBllAatthe16thgenerationandhasbeeninbred
for69generations.

HNIIII:Derivedfrom theoffsprlngOffish
obtainedfromthestock(NI)attheUniversityof
Tokyo,whichhadbeencollectedfrom Niigata
Cityin1980(Sakaizumi etal.,1980;1983);

inbredfor38generations.
HNI-I:Derivedfrom adifferentpairinthe
samestockfromwhichHNIIIIwasderivedand

inbredfor35generatic-ns.HNIhasallelesdiffer-
entfromthoseofHO4,HB32andHB12atmany

proteinloci.
HSOK:DerivedfromtheoffsprlngOffishfrom
oneoftheKoreanmedakaswhichwerecollected

inSokchoCity(SakaizumiandJeon,1987);

inbredfor25generationsandnewlydescribedin

thisreport.

Orange-RedStrains
HO4C:DerivedfromastockinNIRSwhich

wasobtainedorlglnallyfrom adealerinChiba
Prefecture;inbredfor73generations.Inbreeding
ofsubstrainsHO4A,HO4BandHO4C3didnot

succeedbecauseoflowfecundityaround50-60

generations･
HO5:Derivedfromadifferentpalrinthesame
stockfromwhichHO4Cderivedandinbredfor70

generations.

WhiteandOrange-RedStrains

Hd-rR:Derivedfrom theoffsprlngOffish

obtainedfromastock(d-rR)atNagoyaUniversity.
Thefemalesarewhite(bb,XrXr)andmalesorange-
redstrain(bb,XrYR);inbredfor45generations.

Thed-rRstrainhasbeenusedinexperimentson
sexdifferentiation(Yamamoto,1953;1975).

Hd-rr:Derivedfrom theoffsprlngOffish

obtainedfromastock(d-rr)atNagoyaUniversity.
Thefemalesandmalesarewhite,genotypebb,
XrXrandbb,XrYrandnewlyreportedinthis
paper･

In1990and1992,webegantoinbreedother
stocksofmedaka,thealbinostrainswhichwere

givenbyDr.TomitaatNagoyaUniversity(i3and
i)andderivedfrom acultivatedstockinNorth

Carolina(NCMH)･Theyarenow inbreeding

aroundthe14thgeneration.

Polymorphicvariationintheinbredstrainsandits
relatedstudies

Polymorphisminseveralproteinlocihasbeen

detectedamongtheinbredstrainsofmedaka,as

revealedbyelectrophoresis(Hyodo-Taguchiand

Sakaizumi,1993)･Thepolymo叩hicvariantsinthe
inbredstrainsareusefulforstudiesofgeneticsand
embryology.
IntheinbredstrainHNIwhichderivedfromthe

NorthernpopulationofmedakainJapan,protein
polymorphismquitediffersfromthoseoftheother
inbredstrainsofmedaka,belonglngtOtheSouth-
ern population ofJapan (Sakaizumi, 1986).
Kuriharaetal.(1992)detectedRFLPsbetween

HNIandotherinbredstrainsbytheRFLPsanaly-
sisofgenomicDNA fragmentswithvarious

restrictionendonucleases.Thislargegeneticdif-

ferenceisadvantageousingenomemapplngStud-
ies.Wadaetal.(1995)haveconstructedagenetic
linkagemapbyapplyingthearbitrarilyprlmed
polymerasechainreaction(AP-PCR)techniqueto
threeinbredstrainsofthemedakauslngmany

geneticmarkers･Theyhaveshownthatthemap
consistsof28linkagegroupsandspansabout
2480contiguouscentimorgans(cM)Withanaver-
ageof323kilobasepairs(kb)/cM･
Evenamongtheinbredstrainsofmedaka

belonglngtOtheSouthernpopulation,polymor-
phism ofafew enzymeswasobserved･Three

typesofLDHisozymes(typeI,ⅠⅠ,andIII)Were
foundinthemuscleofadultmedakafromacom-

mercialstock(outbredmedaka)･TheLDHpat-

ternsoftypelandtypeIIIwerefわundtohave

beenfixedinHO4CandHB12,respectively･This
differencewasusefulforstudiesoftheregulatory

mechanismsofexpressionofLDH subunitsof

isozymesinontogeny(Ohyamaetal.,1986)and

forpurificationandcharacterizationofthesesub-
units(Sasakietal.,1989).
EstablishmentofthenewinbredstrainHSOK

belonglngtOtheEast-Koreanpopulation,which
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Hd-rR StockinNagoyaUnivI

HNH I Wi一d(Niigata)

HNI-A Wild(NJ'igata

HSOK WHd(Sokcho)

Hdィr StockinNa90yaUniv.
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Fig.1.Achronologicaltableofinbreedingthemedaka.Numbersinfigureindicategenerationofinbreedingbysister-brothermating.Symbol①-indicatesthelstgenerationofinbreedingand
symbol% indicatesthetimewhenfishhavebeeninbredbyfullsister-brothermatingfor20generations.Thickandthinlinesindicateperiodofinbreedingandthatafterestablishmentofinbred
strains,respectively.
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differsinregion-SPeCificgeneticvariationfrom

thoseoftheSouthernandNorthernpopulations,
WillcontributetofurtheranalystsOfgenomiclink-

agegroupsinmedaka･Moreover,thelargegenetic
differencebetweentheinbredstrainsofmedaka,

suchaspolymorphismsofproteinlociandDNA

fingerprlntS,isusefulforgeneticmonitorlngtO

preventunexpectedgeneticcontamination･Itis
alsoadvantageousforembryonicenglneerlng

experimentsandestablishmentoftransgenicand
chimericstrains,andmaybeusedasmarkersfor

confirmationoftechnicalproblems.
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