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TechnicalReport
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AbstractThecomparativeanalysュsOfvertebrate

developmentreliesonthestudyofhomologous
genesindifferentspecies.Togethandonmedaka

homologuesarapidisolationofthecorresponding
medakaCDNA ishighly desirable.Here we

describethegenerationoftwospottedplasmid
CDNA-librariesofearlyneurulastage(stage17,
(Iwamatsu,1994)andtheheadregionof4somite

stage(stage20)embryosrespectively･Thespot-
tlngOfindividualclonesontofiltersallowsthe

directidentificationandisolationofsinglecDNAs
withintwodays.

MaterialandMethods

TotalRNA wasisolated(Chomczinskyand

Sacchi,1987)fromtheheadregionofabout450

stage20embryosyielding33pgtotalRNA;from
800stage17embryosyielding113〃gtotalRNA
(Fig.1).PolyA'RNA wasisolatedfrom total

RNAusingtheOligotexIRNA-Kit(Qiagen).The
SuperscriptPlasmidSystem (LifeTechnologies)
wasusedtoconstructthelibrary.300mg(st.20

library)and1〃g(st.17library)polyA+RNAwere
usedfortranscrlPtlOn.Aftersecondstrandsynthe-
sisandadapterligation(5':Salladapter,3':NotI

primer-adapter(T)15)thelongestfractionsofthe
CDNAwereselectedfordirectional1igationtothe

plasmidvectorpSportl(NotI-Sallprecut).Subse-

quentlytheplasmidswereelectroporatedinto
highlycompetentELECTROMAX DHIOBE.Coli

cells(LifeTechnologies).Thelibrarywasnot
amplifiedtopreservetheorlglnaldistributionof

mRNAsandpreventfastergrowingClonestoout-

grow moreslowlygrowlngOneS･Theprlmary
librarywasplatedonto22cm x22cm agarose

platesatadensltyOf2500coloniesperplate.The
colonieswerepickedbyanautomateddevice.Pic-

turesofthecoloniesweretakenbyaCCD-camera.

Wellseparatedcolonieswereidentifiedbyan
imageanalysissoftwareandpickedinto384well

microtiterplates(eachwellfilledwith55FL1
2xYT/10%Glycerol/80pg/mlAmpicilin).These

masterplateswerereplicated.Clonesfrom the

replicaplateswerespottedonto22cmx22cm
hybondN'(Amersham)nylonfilters,againbya
robot.EachlibrarylSrepresentedbyonefilter
containlng27,648clones.Twelveclonesarespot-
tedinablockof5×5spots(Fig.2)andeachof

thesetwelveclonesisspottedtwicewithinthis
blocktoincreasethesecurltyOfthesystem.Inthe

middleofeachblockthereisaninkguidedot.The

orientationoftwoslgnalstoeachotherinone
blockindicatesthenumberofthemicrotiterplate.

Thepositionoftheblockonthefiltersdetermines

thecoordinatesofthecloneinthemicrotiterplates.

Thespottedcolonieswereallowedtogrowover
nightonthesefilters.Thecolonieswerelysedin
situandtheDNAwasboundtothemembranefol-

lowingstandardprocedures(Sambrooketall,
1989).Indetailthemembranewasplacedona

blottingpaperprewettedwithdenaturant(0,5M
NaOH;1,5M NaCl)for4minatroomtempera-
tureandthenincubatedforadditional4minina

940Cwatersteam.Themembranewasthentrans-

ferredontoafreshblottlngPaperPreWettedwith
neutralizationbuffer(1M Tris/HCIpH7.4)and

finallyincubatedinPronasebuffer(100pg/ml
Pronasein100mM NaCl;50mM Tris/HCl;1%

Sarkosyl)for20140min.AfterdryingtheDNA
wascrosslinkedtothemembranebyUV light

(StratageneStratalinker).

ThefilterswereprehybridizedinHChurch
Buffer"(7% SDS;0.5M NaPO4;(Churchand
Gilbert,1984)for1hinglasstubesat650Cand

hybridizedovernightin10ml"ChurchBuffer"

with100〃ldenaturedprobegeneratedbyrandom
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priming(FeinbergandVogelstein,1983)(Pax6:

28･106dpm,XITubulin:37･106dpm).Thefilters
werewashedtwice(30min.,60oC,0.5M SSC,
0.1% SDS;30min.,65oC,0.1M SSC,0.1%

SDS)andexposedfor90min.at-800CtoaKodak
Biomaxfilm.

Results

TheinitialcomplexltyOfbothlibrarieswas

about400,000independentcloneswithanaverage

insertsizeof1kb･Thelibrarywastestedby
hybridizingthefilterswithaheterologous,abun-

dantprobe:neuralclassIIXenopuslaevistubulin

(Goodetal.,1989)andwithahomologous,eye
specificprobe:07TZiaslatipesPax6(Loosliand
Wittbrodt,unpublished).Forthespecificprobe
(Pax6)Weobtainedtwosignalsonthefilterthat

representsthegenesexpressedintheheadreglOn
ofstage17embryos(Fig.3.A).TheDNAisolated

fromthecorrespondingcloneswassequencedand
encodesPax6.

Withtheabundantprobe(Xltubulin)wedetect-
edabout30signalsinbothlibraries(Fig.3.B).
Wesequenced50ftheclonesandallofthem

turnedouttobeparaloguesoftubulin.Therefore
thehigherfrequencyoftubulinslgnalscanbe
explainedbythehighexpressionrateoftubulinas
wellasbytheexistenceofdifferentparaloguesof
tubulin.

Ourresultsshow thatmoderatelyabundant

genescanbeidentifiedandrapidlyisolateduslng

homologousaswellasheterologousprobesina

slnglehybridizationstep.
Thelibrariesarenowfreelyavailable.Thefil-

tersaswellastheprotocolscanbeorderedatthe
ResourceCenter/PrimaryDatabase(RZPD).Iden-

tifiedclonescanbeobtainedthroughtheRZPD
(RZPD,Resourcen-Zentrum-Primar-Datenbank,

Heubnerweg6,14059,Berlin-Charlottenburg,
http://www･rzpd.de/,1ibraryno.554and555).
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Fig.1.SchematicdrawlngOutlinlngthegenerationofthetwospottedCDNAlibraries.
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Identificationoftheclones
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Fig･2･Identificationofindividualclones:Therelativepositionoftwocorrespondingslgnalswithinablockdeterminesthenumber

ofthemicrotiterplate･Theabsolutepositionoftheblockonthefilterindicatesthecoordinatesofthecloneinthismicrotiterplate･
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Fig.3.Examplesforhybridizedfilters･AIPax6probe,stage20headspecificlibrary(#554)BIXltubulinprobe,stage17library(#555)

Bothwerehybridizedandwashedunderhighstringencyconditions･ArrowsindicatecloneswhoseidentltyWasconfirmedbysequenclng.
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