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TechnicalNote
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I.Preparation
1.Fish

Twomedaka(OTyZiaslatipes)Strainsdifferent

inthebodycolorareused;awild-type(donor)and

analbino(recipient)strains.

2.ReagentsandEqut'pments
90%calcium-andmagnesium-freephosphate-
buffered saline(90% CMF-PBS)(Table 1);

Balanced saltsolution formedaka (BSS)

(Iwamatsu,1983)(Table2);ちSSsupplement-

edwith 100U/mlpenicillinand 100〃g/ml
streptomycin(BSS+PS);BSSsupplemented
with 2 ppm methyleneblue(BSS十MB)･
Wide-mouthed pipet(Fig.1);Stereoscopic

microscope(magnificationof60-70);Plastic

suspension culture dish,diameter60mm
(SUMILON,SumitomoBakeliteCo.,Tokyo);

Fineforceps(INOXNo.5,A.Dumont良Fils,
Switzerland);Micromanipulator(NARISHIGE

MN-2,Narishige Co"Tokyo);Microneedle
(Fig.2);Loadingcapillary(Fig.3);Degassed

water;Liquid paraffin;Orientation needle

(glasstubewithplasticthreadattip)(Fig･4)･

TableLCompositionof90%CMF-PBS.Toadjusttoosmotic
pressureoffish,Ca2'-andMg2'-freePBSisdilutedto90%
withdistilledwater.

PBSlDulbecco'sfomulawithout
magnesiumandcalcium(Takara,Kyoto)]

Distilledwater

lpellet

111ml

Table2.CompositionofBSS.Dilute25mlorsolutionAwith
475mlofdistilledwaterandautoclave.Add1mlofsolutionB
tothissolution.

SolutionA: NaCI
KCI

MgSO4･7H20
CaC12･2H20
Phenolred

65g
4g
2g
2g
5mg

Adddistilledwatertomake500ml.

SolutionB: 5%NaHCO3indistilledwater.
Steri1izebyGltration.

Pasteurpipet

Fig.1.Wide-mouthedpipet.Wide-mouthedpipetsaremadeby
cuttlngPasteurplpetSWheretheinnerdiameteris2mmand
fire-polishingthecutend.
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Fig.2.Microneedle.Microneedlesarepreparedbypulling1
mm (outerdiameter)glasscapillarytubingwithapuller
(NARISHIGEPN13,suppliedbyNarishigeCo.,Tokyo).The
tlPOfmicroneedleissharpenedwithaneedlesharpener
(NARISHIGEEG-4).Theinnerdiameterattheopeningis
30-35〝mandtheangleis350.
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Fig.3.Loadingcapillary.Loadingcapillariesaremadebyheat-
ing2mm(outerdiameter)glasscapillarytubingbyhandtoa
lengthof40150mm.Theinnerdiameterattheopeningis
5001600pm,whichisslightlysmallerthantheinnerdiameter
ofcapillariesformicroneedles.
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Fig.4.Orientationneedle.Orientationneedlesaremadeby
fixingtheplasticthreadtothetipof5mm(outerdiameter)
glasstubing.

3.PTePWationofhatchingenzymesolution
1.Cultureembryosin0.5ppm methyleneblue

solutionat260CandharvestthemJustbefore

hatching(8-9daysafterfertilization).Tore-

movemethyleneblue,transferthemtodistilled

wateronedaybefわrecollection･

2.Putharvestedembryosinahomogenizerand

addequlValentvolumeof90% CMF-PBS.

Homogenizeembryosoniceandstoreat40C

overnight.

3.Centrifugethehomogenateat15,000rpmfor
lOminat4oC.

4.Dispensethesupernatantby100〝laliquots
into1.5mlcentrifugetubesandstoreaト80oC.

4.L>epwationofagaT･Phztes
Embryoniccelltransplantationiscarriedouton

anasceptlCallypreparedagarplate･

1.PoursterilizedBSScontainlng2%agarintoa

6cmplasticdishtoadepthof3mm･

2.Aftertheagar hardens,maketwoV-shaped

grooves1mmwideandImmdeepfororienta-

tionofembryoswithasterilerazorblade(Fig･

5).Itiseasytomakeagrooveusingarazor

bladeheldbyaforceps.

Fig･5･Agarplate･TwoV-shapedgroovesaremadeatoneside
oftheagarplate.

II.CoHectionofembryos

Embryosatmidblastula-stage(Iwamatsu,1994)

areusedfortransplantation.Collectembryos

beforemorulastagebecauseembryoscontinueto

developduringthehatchingenzymetreatment.

1.Scoopfemalesupwithanetandcollect

clustersofeggsfortheabdomen.

2.Placeeggclustersinthecenterofapaper

towelandrollthem,presslnggentlywith

anotherpapertowel.Donotpresstheclusters

firmly,asembryosattheearlystageareeasily

Injured.Theattachingfilamentsarebrokenand

removedbythistreatment,andeggclusters

separateintoslngleeggs.

3.Transfersingleeggstodishestodistilled

water.Removeunfertilized(lackingfertiliza-
tionmembrane)anddeadeggs.Eggswhose

chorionhasbeendentedintheprocessof

removalofattachingfilamentsretumtonormal

afterashorttime,buteggswhoseblastodem
hasbecomeblackishsoondie.

Ill.Removalofchorion

Medakaembryosarecoveredwitha2-layer

chorionthathasahardinnerlayerandasoftouter･

Glassneedlespenetratethehardchorionwithdif-

ficultysothatoperationssuchasasplrationand

叩eCtionofblastodemalcellscannotbeperfom-

edsmoothly.Therefわre,embryosdechorionated

withmedakahatchingenzymeareusedfortrans-

plantation.Thehatchingenzymeisprotease,

whichissecretedfromthehatchingenzymegland

anddissolvestheinnerlayerofthechorion

(Yasumasu,etal.,1994).Dechorionatedembryos
developnomallyandatthesamerateasembryos
withachorion.

1.Am angeeggsinamonolayerinawellofa24-

or96-wellplasticplate･Ifeggsarepiledontop
ofeachother,eggsatthebottomarecrushed

whentheehoriondissolves.Immerseeggsin

thehatchingenzymesolutionandkeepat

26oC.CheckperiodicallyunderastereoscoplC

microscopefordissolutionofchorion･Wh en

theenzymebeginstowork,anumberoflunar

crater-likeholesopenintheinnerlayer,and

theinnerlayersoondisappears,generally
within301iOmin.Afterthistreatment,use

steriletoolsandreagents.

2.AddBSS+PSgentlyaftertheinnerlayerdis-
solves.
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3.Pipetgentlywithawide-mouthedpipettoflOat
embryos.DrawupslowlyflOatlngembryos
andtransfergentlytoBSS+PSinaplastic
suspensionculturedish.Usethistypeofdish
afterthissteptopreventdechorionatedeggs
fromadheringtodishes.
4.TransferembryostofreshBSS+PStoremove
hatchingenzyme.
5･Pinchtheouterlayerwithafineforcepssteril-
izedin70% alcoholandagltategentlyltin
BSS+PS.Theouterlayerofthechorioncan
beeasilyremoved.
6.TransferdechorionatedeggsonlytofreshBSS
+PSwithawide-mouthedpipet.Donotmake
dechorionatedeggscomeintocontactwithair.
Whendechorionatedeggsaredrawnupwith
airbubbles,theycollapseinstantly.
7.Incubateembryosat260Cuntiltheydevelopto
midblastula-stage,andstorethem at40Cto
stopdevelopmentuntiluse.

IV.Transplantation

Transplantationisca汀iedoutunderastereo-
scopicmicroscopewithamicromanipulator(Fig.
6).

1･Drawdegassedwateruplnaloadingcapillary･
InserttheloadingcapillarylntOamicroneedle
fromthebackandfillthemicroneedlewithde-

gassedwater.Don'tallowairbubblestoenter
themicroneedle.

2･Placethemicroneedlefilledwithdegassed
waterintheneedleholderofthemicromanlp-
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Fig.6.叫ectionapparatus.A,

Micromanlpulator.B,叫ection

system.C,Ag∬plate.

ulator.Drawliquidparaffinupto10-15mm
fromthetopofthemicroneedle.Liquidparaf-
finpreventsintensepressurechangesinthe
needle.

3.PourちSS+PSontoagarplate.Placemid-
blastula-Stagedonorembryosinonegroove
andsame-stagereclplentembryosintheother.
Withanorientationneedle,amngeembryos
withblastodermsfacingthemicroneedle(Figs･
7and8).

Fig.7.Schemaoftransplantation.Approachofthemicroneedle

toanembryofromthesidewithoutgrooves.
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4･After2-3days,melanophoresappearonthe
yolksac,head,eyes,andtrunkoftransplanted

embryos(Fig.9).Appearanceofmelanophores
isaslgnOfsuccessfulformationofchimeras.
5.After7-10days,embryosbeginswimming,
whichshowsthatembryoshavehatched.

SeeWakamatsuetal.(1993)fordescriptionof
generalmethods.

Fig.8.Photographoftransplantation.

4.Puncturethedonorblastodem withmicronee-

dleandslowlydrawupdonorcellsfromdeep
inblastodem core.
5.Pullmicroneedleoutofdonorblastodem and

waitafewminuteswhileasplratedcellsfall

downandgatheratthetipofthemicroneedle.
6.Insertmicroneedleintothereclplentblasto-
dem andinjectharvestedcellsslowly.

V.Cultureandobservationoftransplanted
embryos

1.IncubatetransplantedembryosinちSS+MBat
26oC.

2.ChangeBSS十MBevery3days･
3.Removedeadembryos.Deadembryosstain

bluewithmethyleneblue.Handlethedish
gentlybecausedechorionatedembryosare
sensitiyetomechanicalshock.Transplanted

embryosdevelopatnearlythesamespeedas
controlembryos.

Fig.9.A6-day-oldchimericembryo.Melanizedcellsarefound

onthehead,eyes,andtrunk.
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