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TechnicalReport

PreparationofMedakaHatchingEnzyme
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Medakaembryosarecoveredbyatransparent

buthardchorion.Thechorionmakesembryon-

icmanlpulationinthisspeciesdi仇cult.Themeda-

kahatchingemzymeissecretedfromthehatching

enzymeglandathatchingl.Dechorionationof

embryosuslngtheenzymefacilitatesembryonic

manlpulationsuchastransplantationofembryonic

cellsbetweenembryos,andenablesremovalof

embryosfromthechorionfordetailedobservation

ordirecttreatment.Here,Iintroduceaneasy
methodforpreparationoftheenzymesolution

from medakaembryos.Thismethodwasdevell

opedbythestaffandstudentsofourlaboratoryby

modificationofthepreviousmethodreportedby

Yasumasu,etal.(1989)2.Accordingtothis
method,15mloftheenzymesolution,whichdis-

solvesthechorionwithin50to60min,canbepre-

pareduslngabout5,000embryos.

I.Preparation

1.Fishandbreeding:Acommerciallyavailable
orange-redvarietyofmedakaisused.Healthy

andmature,eightfemalesandfourmales,35

to40mminbodylength,areplacedina161
tank,toobtainatotalof128femalesand64
malesin16tanks.Nomaterialsotherthanfish

suchasaquaticplantsmustbepresentinthe

tanks.Theyarefedtwiceadaywithpelletsfor

carps.Temperatureinthefishroomismain-

tainedat26oC.Lightingconditionsmustfo1-

lowa14-hourlightandten-hourdarkcycle.

Thefishadaptwithintwoweekstothesecon-

ditionsandbeginspawnlngactivelyeveryday･

2･Incubator:Temperatureisaccuratelyadjusted
to30oC.Theinsideoftheincubatormustbe

completelydark.
3.Ashaker

4.Plasticcontainers:185W x135Dx45Hmm

5.2,000mlofdistilledwater
6.100mlofmedakabalancedsaltsolution

(BSS)3,4

7･Three-mlplastictransferpipettes(Falcon)

8.Wide-mouthedtransferpipettesmadebycut-

tlngthetipofthree-mlplastictransferpipettes

(Falcon)

9.Aplasticsiphonforfishtankswithabagmade

ofafinenylonmeshattatchedatitsoutlet

lO･A setoftwosieves,composedofanupper

sievewith1,500〃msievesizeandalowerone

with850〃msievesize

11.A10-W fluorescentlamp
12.A100-mlbeaker

13･Afishnet(anetforcatchingsmall-sizedaquar-

iumfishmadeofafinenylonmesh)

14.Nine一cmpetridishes

15.Twoforceps

16･Afinenylonmesh

17.Adissectionmicroscopewith6to8timesmag-
nification

ILCoHectionofembryos
1.ThedaybeforethecollectionofembfTOS:Clean
thebottomofthefishtanksandremovesludge,

suchasfecesandotherresidue,andeggswhich

havebeendroppedbyfemales,tenhoursafter

thebeginnlngOfthelightperiod.

2.Thedayofcollectionofemb770S:Females

shedmostoftheeggsfromtheirbellywithin

tenhoursafterthebeginnlngOfthelightperi-

od.Sucktheeggsatthebottom ofthetanks

uslngtheplasticsiphonwithabagmadeofa

finenylonmeshattachedatitsoutlet.Theeggs

arecollectedinthebag.Iffemalesstillcarry

eggsontheirbelly,collecttheeggsdirectly

fromthebelly.

3.Transferthecollectedeggstoafishnet.Rinse

themgentlywithrunnlngtapWaterCrumpling

byfingersfromoutsidethenet.Thistreatment

facilitatesnotonlyremovalofsludgebutalso

separationofcollectedeggclustersintoslngle

eggS･

4.Transferthemassofeggstothesetoftwo

sievesandrinsewithrunnlngtapWater･Most

ofcontaminatlngmaterialsareremoved.Eggs
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collectinthelowersieve.Thisprocesscanbe

skipped,ifthequantltyOfcontaminatlngmate-
rialsinthemassofeggsissmall.

5.Transfertheeggstonine-cmpetridishescon-
tainlngdistilledwater.Removetheremainlng

sludge,anddeadandcontaminatedolder

embryosotherthantheeggsspawnedonthe
sameday,uslngthetransferpipette,Wide-

mouthedtransferpipette,andforceps,andsep-

aratetheremainlngeggClustersintoslngle

eggsbyremovlngattachmentfilamentsuslng
forcepsunderthedissectionmicroscope.

III.[ncubationofembryos

1.Transfer2,000singleeggsinaplasticcontain-
ercontainlngdistilledwater,one-cmindepth,
preincubatedat30oC.

2.Incubatethecontainerswithgentleshaking(35

rpm)ontheshakerinthedarkroomat300C
forfivedays.
3.Duringthisincubationperiod,removedead
andcontaminatedolderembryosandreplenish
withfreshculturewaterpreincubatedat30oC,

everyday.Deadembryosareeasilydistin一
guishablebythenakedeye,bytheirwhitish

color･Olderembryosarealsodistinguishable
bythenakedeye,bytheirearlieronsetofeye
plgmentationwithintwodaysofincubation

andearlierhatchingwithinfourdaysofincu-
bation.

4.0mthesixthdayofincubation,severalhatch-

1ngfryarefoundinthecontainersbyfive
hoursafterthebeginlngOfthelightperiod.

ThisisaslgnOfthedayofhatching.

Ⅳ Preparationofthehatchingenzyme

1.TwelvehoursafterthebeginnlngOfthelight

periodonthedayofhatching,placeallofthe
embryosinthecontainerstogetherinthelOO-
mlbeaker.

2.Rinsethem twicewithBSSpreincubatedat
30oC.

3.Immersetheembryosin15mloftheBSS
(30oC).

4.Ⅰncubatetheembryosat300C illuminatlng
themwiththefluorescentlampfixedfivecm
aboveit.Mostoftheembryoshatchin60mュn.

5.RemovethehatchedfryandremainlngChori-

Onsbyfiltrationthroughthefinenylonmesh･
6.Centrifugethefilteredsolutionat10,000rpm
fortenminat4oC.Thesupernatant(hatching

liquid)retainstheenzymeactivityformore

thanamonthwhenkeptonice.
7.Forlong-termstorage,dividethehatchingliq-

uidintosmallaliquots(50to100pl)foreach
use,uslngmicrotubes,toavoidrepeatedthaw-

1ngandfreezlng･Storethemicrotubesat
-800Cafterrapidfreezlnginliquidnitrogen･

Ⅴ.Remarks

1.Feedparentalfishwell,especiallyontheday

ofeggcollection,toprotecteggs血.omcarni-
balismbeforecollection.

2.Itispossibletocollecteggsdirectlyfromthe
females'belly.Inthiscase,collecteggswithin

fourhoursafterthebeginnlngOflightperiod.

3.Synchronizedhatchingoffryatthescheduled
timeisthekeyforobtainlnganenZymeSOlu-

tionwithhighactivlty.Toachievethis,1tis

importanttomaintaintheincubationtempera-
ture,cleanculturewater,andsufficientoxygen

supplybygentleshakingduringembryonic
development･
4.Thehatchingenzymedigeststheinnerlayerof
thetwo-layerchorionl･Holesontheouter

layerofthechorionareneededtoallowthe
enzymetoreachtheinnerlayer.Suchholesare
easilymadebyremovlngtheattachmentfila-
mentsonthesurfaceofthechorionuslngfor-

ceps,Orrollingeggsbetweentwosheetsof
papertowe14･
5.Enzymesolutionwithhigheractivltythanthat

ofthehatchingliquidcanbepreparedby
homogenizlngalloftheembryosJustbefore

hatchingatstepN12,infivemlofBSS.

6･Theenzymeinthehatchingliquidcanbecon-
centrateduslngaCationexchangecolumn2･
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