
～

～

S CIENTIFICREPORTS

Unpublisheddatashouldnotbecitedwithout

permissionoftheauthors.

ノ



ERRATA

Column&LinePage For Read

ｌ

５
４

ｗ
ｗ

ｅ
ｅ

自
草
０
《
６
つ
０
《

ｖ
ｖ

ｅ
ｅ

ｒ
ｒ

departmentrnents
studens

bacteripphages
witho

MgClZ
o-factor

orelease

CPT

pppGpRyP
● ●

ユnvユvo

refarnycin
denovo

purifiedenzyrne
preparationsas
vegetativecellsare
conincide

DEAEcellulose

DNAcellulose

whereas,

5'end

(3H)poly(dG)
sirnplexvirus
coruse

plasrnacell

agtigen
agarrose
withCornassie-

BrilliantBlue

G250・Anodeis

right.
interval

IgGza
left

perferrned
antibody-absorptin
Misistry
througn
there

any

sensitizatinn

thehumanbeing
wether

ECo〃

lymohoid
dendent

＜79

Fhrlich

ases

alergy･

preqaration
reserrch

Aaal.

sprnples
TheNucelicAcids

departrnents
students

bacteriophages
withO

MgClz
ぴ一factor

orelease

CTP

pppGPPyp
● ●

2 ” 〃 Z 〃 O

rifarnycin
ぬれ0zﾉo

omit

Ｓ
Ｓ

Ｉ
１

ｒ
ｒ

○
ｏ

ｔ
ｔ

Ｃ
Ｃ

ｅ
ｅ

辻
立
６
８
７
９
１
３
ｚ
６
３
７
１

Ｄ
Ｄ
２
３
３
４
１
１
３
３
１

１
１
１
１
１
ｚ
ｚ
Ｚ
ｚ
ｚ
３

3

19

24

29

52

7，9＆10
15

35

50

19

Photo・legend
Photo・legend

４
５
５
５
５
６
８
９
４
６
８
８

１
１
ｚ
２
ｚ
ｚ

coincide

DEAE-cellulose

DNA-cellulose

whereas

5f-end

3H-poly(dG)
sirnplexvirus
c o u r s e

plasrnacell
antigen
agarose
ornit

２
６

Z9

30

34

40

40

45

49
54

54

60

62

71

72

77

78

80

80

92

93

93

93

94

96

96

45＆47

5

Fig．1－a・legend4
18

Z8

20

28

38

43

Tablel.

1

5

14

42

Z1

Table

Table

leftl8

right24
right42
right48
left28

rightl6
right39

intervals

IgGZa
right
performed
antibody-absorption
Ministry
through
these

rnany
sensitization

inhurnanbeing
whether

Eco"

lymphoid
dependent
＞79

Ehrlich

cases

allergy
preparation
research

Appl･
sarnples
TheNucleicAcids

99 TothepersonnelofDept・ofVirology,add
PostgraduateStudent:HisashiOgura(小倉 寿）



一可

PhotobyDr.T.Goshima

L



DEPARTMENTOFMOLECULARBIOLOGY

GENERALSUMMARY

1．History
Sincel962,whenourlaboratorystarted,oureffortshadbeen

concentratedonthernechanisrnoftranscriptionanditsregula-
tionusingbacterialcellsandbacteripphages・Thereafterour
researchworkhadbeenconcernedwithDNA=dependentRNA
Polyrnerase,j"Zﾉ〃？'ひtranscriptionandrepressionofthelac=
operon,expressionofbacteriophage,initiationsignalsatthe

prornoterandsoon・Afterawhileinl966anewresearch
projectonRoussarcomaviruswasstarted,sinceaunique
processwherebyviralRNAshouldbereverselytranscribed
intoDNA,predictedbyTernin,wasveryatractivewithrespect
tothernolecularentityactinginsuchanuniqueelernentary
process・Consequentlythesetwoproblernsbecarneourrnain
therna・Furtheremore,youngbiologists,afertraininginthese
rnaintherna,haverecentlybeenambitiouslysettingabouttheir
ownproblerns.Sincetheseproblernswillbedescribedintheir
ownabstracts,onlythestudiesontranscriptiondoneinour
laboratoryduringtheperiodfrornl970-1975aresummarized.
Z･Functionofthesigmafactor

WhenauniquesubunitstructureofE･coliRNApolymerase

wasfoundbyBurgessetal(1969),functionoftheo-factorwas
thoughttobeessentialinrecognitionoftheinitiationsignalat
thepromoterregion･Onthispointourinvestigationsmadeit
clearthattheぴ一freecoreenzyrnewasalrnostcornpletely

inactiveonnativeDNAwithoutanydenaturedregion,andthat
onceaddedwithoitinducedahighactivityonnativeDNA
concertingwithcoreenzyrne･Thereforeitisestablishedthat
thebindingregionpreferableforthecoreenzyrneissingle
strandedDNAandofunctionsinseparatinghydrogenbondsof
dublestrandedDNA(Ishihamaetal,1971;Kameyamaetal,1971).
Theseattemptsalsobroughtussometechnicalprogress･Anew
andsimplernethodforisolatingholoenzymefromcoreenzyme
wasdeveloped・Accordingtothisdeviceholoenzyrnewaseluted
atO.15MKClthroughDNA..cellulosecolurnninthepresenceof
lOmMMgCl2,whilecoreenzyrnewaselutedatO・25MKCl
(Mukaiandlida,1973)．Usingtheholoenzyrnethusobtained,
kineticstudiestodeterrninethestepwhentheo-facterisre-
leasedfrorntheinitiationcornplex,werecarriedout.The

resultsclearlyindicatedthattheoreleasefrorntheinitiation
cornplextookplaceatleastatorbeforethestepofthedinucleo-
tidecomplex(Mukai,1974)．
3．EffectofKClonT7transcription

Ontheotherhandpreciseconditionsforthe畑ひ〃γOtrans-
criptiononT7DNA,givingthesamemRNAasi〃〃〃γ0，were
explored･TheconcentrationofKClshoweddifferenteffectson

RNAsynthesisdependingontheDNAspeciesusedasternplate.
ThespecificeffectoftheKClconcentrationontheinitiationrate
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dependingontheDNAspecieswasobservedpnlywhenthe
initiationcomplexwasformedinthepreseneeofaUmqUeQQm¥
binationofthfeenucleotidetriphosphates:(ATP,GTP,CPT)
forT7DNA・FurtherstudiesrevealedthatathigherKClthan
0.2MtheRNAcornplernentarytother-strandofearlyregions
ofT7DNAwasexclusivelysynthesized,thespecificityofwhich
isthesameastheearlyj""/"OtranscriptioninECO"infected
withT7phage・ThestartingnucleotidesequencesofRNA
synthesizedusingT7DNAinthepresenceofO・ZMKClwere
alsoinvestigated･Theresultsindicatedthatthemajornucleo-
tidesequenCeofATP-startingRNAwaspppApUpCpGp-----and
thatofGTP-startingRNAwaspppGpRyp一一一一一．Ontheother
hand,atlowKCl(0．02M),heterogeneoussequenceswere

observed(Matsukage,197Z;IidaandMatsukage,1974).These
majorstartingsequencesatO・2MKClwereprovedtobeidenti-
caltothoseofinvivoT7earlymRNAbyotherinvestigators.
4.1""'"oanalysisofB.szc6〃〃Sgermination

Asarnodelofpositivecontroloftranscription,studiesonthe
gerrninationprocessofbacterialsporeswerecarriedout・As
thefirstattempttherateof"〃j"ORNAsynthesisduring
germinationofBaCi""S_S"6〃〃swasanalyzed・Usingapulse
Iabelingtechniquewith3H-uridine,therateofRNAsynthesis
increaSedgraduallyforZOrnin(G1),thenreachedadefinite
levelwhichwasmaintainedupto 45rnin(G2)afteronsetof

gerrnination,andfinallyincreasedthereafterexplosively(G3).
Sincethesethreedistinctphases(G1,G2,G3),basedonthe
rateofRNAsyntheses,wereinterpretedasareflectionof
uniquenessinregulatoryrnechanismduringgermination,
fUrtherinvestigationswerecarriedOuttqspecifythernby
additionofantibiotics.Chloromycetin(100"g/ml)hadnoinhibi-
toryeffectonGlandGZifaddedattimeOandlOmin,butit
inhibitedG3ifaddedatZOmin．Inaccordancewiththisresult
G3wasrnoresensitivetorefarnycin(11"g/rnl)thanGZ.These
observationsseerntoimplythatthegerminationstepisdivided
intothreephases;intheG1-phasearnolecularentityrespon-
sibleforRNAsynthesisisactivatedtoadefinitelevel,thenin
theGZ-phasetheactivatedentityoperateswithoutdenovo
synthesisofanyRNAsynthesizingmolecule,andfinallyinthe
G3-phaseadifferententityforRNAsynthesisisabruptly
synthesized・OnthisaspectfUrtherinvestigationsarenowin
progress(KameyamaandMatsuda)．Suchperspectivesledus
easilytostudiesonpurificationandcharacterizationofDNA-
dependentRNApolyrneraseofB・subtilisspores(Nomura,1974).

ThesestudiesweresupportedbyaGrant-in-AidforScientific
ResearchfrorntheMinistryofEducation,ScienceandCulture,
Japan･

ABSTRACT

(1)TwoactiveformsofDNA-dependentRNApolymerasepurified
fromBaC〃/〃ss"6〃ﾉiS.

T.Kameyama,TNomuraandM・Ohya
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InthegerminationstepoftheBaCi〃"ss"6〃〃sspore,allof
thecapacitiesforrnacrornolecularsynthesisrnustbeactivated.
Therefore,theactivationatthetranscriptionallevelmayplay
animportantroleasatrigger．○nthisaspectithasbeenthought
thatDNA-dependentRNApolymerase(RPase),asarnoleCular
entityoftranscription,pre-existsindorrnantspores・However,
therehasbeenlittleinformationaboutRPasepurifiedfroma
s〃6〃〃sspores.

InthispaperouratternptstopurifyRPasefrornB.SZJ6〃"S
sporesaswellasvegetativecellsarebrieflyreported・Then
purifiedenzyrnepreparationsasvegetativecellsare
purifiedenzyrnepreparationsareanalyzedforcomparisonof
theirenzyrnaticproperties・Asaconclusionfrornourresults,
itcanbeshownthattwodifferentrnolecularformsofRPase

existinvegetativecellswhereasonlyoneispresentindorrnat
spores.

BszJ6〃"sspores(100-120g)werepretreatedwith8Mureaand
washed・ThewashedsporesandvegetativecellswerefUrther
treatedwitheggwhitelysozyrne.Afterincubation,theywere
rnechanicallydisruptedbyanRIBICellFractionator(Sorvall)
underhighpressure･Thecrudeextractsweresubjectedtoa
seriesofchromatographsthroughDEAE-SephadexA50,DNA-
celluloseandphosphocellulosecolurnns・Activepreparations
thusobtainedwerefurtherpurifiedbyglycerolgradientcen-
trifUgations,repeatedseveraltirnesundervariousconditions.
Thefinalpreparationsexhibitedhighspecificactivities;about
300and600foldforvegetativecellsandsporesrespectively.

Onaccountofagreatdifferencebetweentheiractivitiesto
nativeanddenaturedDNAusedasternplate,cornpleteholo-
enzyrnesseemedtobecontainedinthesepreparations.Sedirnen-
tationcoefficientsweredeterminedasl6Sandl5Sforspores
andcellsrespectively・Theoptirnal_activitieswererepresented
atZ．5rnMMnZ+anJbelow4rnMMgZ+bysPores,andatl．8mM
MnZ+and7mMMgZ+bycells・AsshownintheFigure,there-
actionbytheenzymefromsporesusingthebacteriophage
SPO1DNAwasactivateddrarnaticallyjustataboutO･z8MKC1,
whilethatbytheT4DNAshowedaverysmallactivityatthe
sameconcentrationofKCl･Alltheresultsobtainedsuggested
thattheseenzyrnaticdifferencesrnightbernoreorlessdueto
differentenzyrnernoleculescontainedinthepurifiedprepara-
tions･Inordertoexarninethisposibilityasrnallvolurneofthe
preparationfrorncellswascarefullyanalyzedbysedirnentation
throughalongerdistanceinaglycerolgradient・Thecentrifugal
patternrevealedtwoactivepeaksseparablefrorneachother.

InadditiontothisoneOfthepeaksbehavedjustastheenzyme
obtainedfrornspores(S),judgingbyoptimaldivalentcatiOns,
preferenceforDNAtemplate,activationonSPOlDNAjustat
O・Z8MKClandsoon.Thisspore-typeRPaseisolatedfrorn
vegetativecellswasnamedSvtodistinguishitfromVasamain
cornponentofcellularRPase.

Furtheranalysisbypolyacrylamidegel-electrophoresisinthe
presenceofsodiurndodecylsulfaterevealedthatthesethree
formsconsistedofcomrnonsubunits(B,B!and(r),andalsothat
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ノ



aspecificsubunit,osforS-andSv-typeandovforVrlespeC-
tively,wascontainedineachenzyrneforrn･Thefactthatthe
subuilitsofSvcornp1etelyconincidewiththoseofSandare
distinguishedfromVbythespecificsubunit,weUsupportsthe
resultSalreadydescribedwithrespecttotheirenzyrnatic
properties.

Iftheseresultscouldbeacceptedastrue,anoutlineofthe
transcriptionalregulationduringgerrninationofB.鳶〃6〃/jS
rnightbesketchedasfollows;i)spore-typeRPase,pre-existing
inaorrnantspore,isactivatedatfirst,ii)thenittranscribes
genesinasequencetornRNA,iii)aspecificrnRNAiStjPanslated
givinganewSubunitsuchasovforV-typeRPase,iv)Whenov
isaccumulated,osinS-typeRPasecanbereplacedbyov
resultinginV-typeRPase,andv)finallythisV-typeRPase
operatesinafashionuniquetothevegetativestep・Theseare
perspectivesofourcurrentinvestigationsnowinprogress.

Reference

Nolnura,T・PropertiesofDNA-dependentRNApolyrnerase
purifiedfromvegetativecellsandsporesofBacillussubtilis.
JuzenIgk．Z・鐙,477-494,1974;inJapanese.
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Figure・EffectsofKClconcentrationontheRNApolymerasereactiondirectedby
variousDNA．

(A):UsingthesporeRNApolymerase(5.5ﾒ』g),enzymeactivitiesWeremeasured
bythestandardassaysystemcontainingdifferentDNAinthepresenceofvaried
concentrationsofKCl.3H-UTP(sp.act.:33,000cpm/m"rnole)wasused.

(B):ThevegetativecellularRNApolymerase(ll．9"g)wasused.Otherswerethe
sameas(A),except3H-UTP(sp.act．:17,600)．ThereactiOnwasCarriedoutfor
ZOminat37C・TheresultsobtainedbyT4DNA(一○一一),SPO1DNA(一●一一),B
”〃〃jSDNA(詮一歩),andT7DNA(詮一歩)areshown.TheresultusingE.Co"
RNApolymerasewithSPOIDNA(－×－>←)isalsoshowninFigureB.
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(2)OntheDNApolymerasealphafrommousemyelomaMOPC104E.
A.Matsukage

TheprocessofDNAreplicationappearstoinvolvesynthesis
ofDNAintheformofrelativelyshortpieces,latertobejoin-
ed,andthesecontainRNAtractonthe5'-end.Sinceall

rnarnrnalianDNApolyrnerasesrequireapoly-oroligonucleo-
tideprirnermoleculeforactivity,itisreasonabletopredict
thattheRNAtractservesasaprimerduringthesynthesisof
theDNApieces・Thebiochernicalrnechanisrnofsucheventsis
unknownandwernayaskthequestion,whatarethesignalsthat
terminatesynthesisoftheRNAprimerandinitiateactionofthe
DNApolyrnerase？

TheairninthepresentstudywastodeterrninewhetherDNA
polyrnerase(DPase)alpha,thoughttohavearnainfunctionin
DNAreplication,containsenoughinforrnationsothatitcan
recognizespecificpolynucleotidetractsasinitiationsignalsfor
DNAsynthesis.

DPasealphawasisolatedandpurifiedwithasequenceof
columnchromatographyofion-exchangers,DEAEcellulose,
phosphocelluloseandhydroxyapatite.SecondDEAE-cellulose
columnchromatographymadeitpossibletOseparateDPase
alphaintothreegCti､e.forrns,A,-BandCl)．Eachforrnwas
furtherpurifiedbyzonesedirnentationinglycerolgradient,
affinitychrornatographyonDNAcelluloseandpolyacrylarnide
gel-electrophoresisundernon-denaturingconditions.TheDNA
polymerase,thusobtained,sedirnentsatabout7Sandthe
rnolecularweightwasestirnatedaslOO,000tol50,000daltons.
TheAformenzymecontainedl35,000,120,000andlO6,000
daltonpolypeptides,whereas,thePformcontained58,000and
49,000polypeptidesinadditiontol35,000andl20,000dalton
polypeptides・Therelationshipamongthesepolypeptidesis
underinvestigation.

Template-primerspecificitywasstudiedusingallkindsof
oligo-andpoly-nucleotideswithhornogeneousdeoxy-orribo_
nucleotides.Polynucleotidewas_Usedasaternplateandpoly_or
oligo_nucleotide'asaprimer2)．Arnongthesecornbinations,
withtheDNAtemplate,relativelyhighactivitywasobserved

withpoly(dT),poly(dA)andpoly(dC)incombinationwithappro-
priateprirners,butnotwithpoly(dl)．Thehighestactivity
observedwaswithpoly(dT)astemplateandoligo(rA)asprirner
andtheprimingeffectofoligo(rA)resultedinmorethanlOfold
higheractivitythanwithanyoftheothercornbinationsinvolving
anRNAprirner・Allpolyribonucleotideshavealmostnoactivity
asternplate.

Inthereactionwhereaverysmallamountofoligo(rA)(0.063
"gorlOpmoles)wasaddedincombinationwithpoly(dT),95
pmolesofdAMPwereincorporatedafter60rninincubationat
37C，Thismeansthatanaverageof9､5nucleotideswerepoly-
rnerizedwitheachprimerrnolecule・Incontrastwiththis,

oligo(dA)withpoly(dT)representedonlyaverysrnallpriming
activityfortheincorporationofdAMP.Theseobservations
indicatedthatoligo(rA)withpoly(dT)atthe5'endprornotesthe
incorporationofadditionaldAMPondAMPresidueatthe3'=end

－5－
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ofthenascentchain.

Thebindingaffinitybetweentheenzymeandatemplate-primer
cornplexwasexarninedintheexperimentwhereacornparison
wasrnadeoftheabilityofvarioustelnp1ate-primercornbinations
tocompeteforavailableenzymernoleculeswhenternplate-
prirnersystemswerepresentintheSarnereactionmixture.
I3H)poly(dG)synthesisdirectedbypoly(dC):pOly(dl)waSreduced

"joy｣綿麗郷｡溌胤{湖・爵nW:TIA:WgW)．膳
template-primercombinationstested，and（3H)poly(dA）synthe-
sisdirectedbypoly(dT):oligo(rA)wasnotinhibitedrnorethan
30%byanyofthecombinations・Thisstrongbindingabilityof
theenzyrnetopoly(dT):oligo(rA)isthoughttobeanirnportant
factorforthehightemplate-primeractivityofthissystem.

SinglestrandedcalfthymusDNAalonewasapoortempl4te-
prirnerforDPasealpha・However,afteradditionofpoly(dT)
tracttothe3fendwiththeenzyrne,terrninaldeoxynucleotidyl
transferase,andoligo(rA),thedenaturedDNAcouldberepli-
cated・Theothercombinationofthepolydeoxynucleotidetract
andthecomp1ementaryoligoribonucleotidewereineffectivein
promotingreplicationofthisdenaturedDNA.TheDNAformed
inthissysternwasofrelativelyshortchainandcontainedall
fourdeoxynucleotidesinaboutthesarnerelativearnounts.

TheresultsdescribedaboveindicatethatDPasealphahasthe

abilitytospecificallyrecognizethepoly(dT):oligo(rA)complex
andtoinitiateDNAsynthesisfrornthisRNA-prirner・This
cornplexsuggeststheinitiationsignalofDNAsynthesisi""/"O.

References

1)Matsukage,A・andWilson,S.H.:Studiesonthernolecular
heterogenityofalphaclassDNApolymerasefrommousemy-
elorna.SubrnittedtoBiochernistry.

Z)Wilson,S、H､,Matsukage,A，andBohn,E、W、:Specificity
ofalphaclassDNApolymerasefrornmousemyeloma:Self-
terrrfinationofchainsandtheternplate-prirnerpreferencefor
initiation.SubrnittedtoBiochernistry.

(3)OntheDNApolymerasegammafrommousemyelomaMOPC
104E.

A.Matsukage

Itisnowwellestablishedthatrnarnmaliancellscontainthree

classesofDNApolyrnerases(alpha,betaandgamrna)inaddi-
tiontornitochondrialpolyrneraseandterminaldeoxynucleotidyL
transferase.Eachclasscouldbeisolatedfromtheotherby

usingasequenceofchromatographysofpellextractsonDEAE-
cellIrioseahdphosphocellulosgc611irnnsl).

DNApOlyrnerasealpha,whichiscornposedofatleastthree
typesofactivitiesasdescribedinanaccompanyingrePort,has
arnolecularweightofaboutl50,000,andisactivewithpan-
creaticDNasetreated(activated)calfthyrnusDNAbutnotwith
poly(rA):oligo(dT)asaternplateprimer・DNApolyrnerasebeta
hasarnolecularweightofabout30,000andlocalizesrnainlyin
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primer).TheoptimalpHis7.0-7．5inthepresenceofMnZ+
andpoly(rA):oligo(dT)and7．8-8.3inthepresenceofMgZ+and
poly(dA):oligo(dT).The_optimalconcentrationofthedivalent
cationisO、5mMforMnZ+OrZmMforMgZ+・Inthepresenceof
Mn2+,DNApolymerasegammahasrelativelyhighactivitywith
poly(rA):poly(dT)inadditiontopoly(rA):oligo(dT)andalsoin
thepresenceofMgZ+withpoly(dA):oligo(dT),poly(dA):poly(dT)
orpoly(dC)･oligo(dG)．But,theenzymehaslittleactivitywith
actiVatedDNA.

DNApolymerasegammaisalsopresentinthenormaltissues
suchasxnouseorcalfliver,andisnotinactivatedwithanti-

serurntomurineleukemiaviralreversetranscriptase・These

observationssuggestthattheenzymeisnotofviraloriginbut
ratherofcellularorigin・nlmouseliver,84%ofDNApolymer-
asegammaactivityislocalizedinthepostmitochondrialInem-
branefractionwhiletherestisinthenuclearfraction・The

biologicalsignificanceofthisenzymeisnowunderinvestigation.
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(4)Studiesontype-CRNAtumorvirus.
K.lida

l．Theeffectoftoyocarnycinonthesynthesisofavianrnyelo-
blastosisviralRNA

Toyocarnycin,anucleosideantibiotic,isanadenosineana-
logueandinhibits"eprocessingofribosornalprecursorRNA
to-ribosomalRNAl)aSwellagthepropagati6nofvirulent
viruses.ToclarifytheeffectoftoyocamycinonRNAsynthesis
ofavianmyeloblastosisvirus(AMV)anditsgrowth,thefollow-
ingexPerirnentswerecarriedout.

Afterincubationofrnyeloblastcellsinasuspensionculture
with32P-phosphateor3H-uridine,theculturefluidwasfrac-
tionatedbysucrosegradientcentrifugation.AsshoWminthe
FigUre,tdirocainycin｡inhibitedtheind6rporationof3H_uridine
intoviralfractionsandasrnallarnountofradioactivitywas

foundinlighterfractionsthaninnorrnalviralparticles.
TheanalysisofextractedRNAbysucrosegradientcentrif-

ugationindicatedthatanyfractionobtainedfrornatoyocarnycin
treatedculturecontainedonlyaRNAofsrnallsizewhileviral
particlesfromthecontrolculturecontainedbothsmallandlarge
RNATs・Toyocarnycinwaslessinhibitorytothesynthesisofthe
cellulartransferRNAsandthesrnallRNAinAMVparticles

thantotheprocessingofribosornalprecursorRNAandthe
synthesisoflargeRNAofAMV・Thefigurealsoshowsthatthe
synthsisoftheabnorrnalparticlesdefectiveinlargeRNAcontin-
uedforseveralhoursafteraddingtoyocarnycin.Sirnilarresults
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wereobtainedbytreatrnentwith5-azacytidine,whichisin-

corporatedintoRNAinsteadofcytidiXleandinhibitsgrowthof
RNAphage、5-Azacytidineinhibifed3H-uridineincorporation
intoAMVparticlesandresultedintheproductionoflight
abnormalparticlessimilarlycontainingonlysrnallRNAas
toyocarnycin.
Z.HomologybetweenRNAofavianmyeloblastosisvirusand

cellularDNA,andpolyadenylatestretchintheviralRNA.
Theexistenceofhomology(orpartialhornology)between

RNAoftype-CturnorvirusandcellularDNAwasreportedin
varioussysterns・ThehomologyregionoflargeAMVRNAwas
showntoberichinadeninebythehibridizationmethodcornbined

withpancreatecribonucleasedigestion.
ThehybridbetweenvirallargeRNAofAMVandDNAfrom

aviancellsinfectedwithAMVwasdigestedwithribonuclease
T2(TakaDiastase),sincetheribonucleaseTZpreferentially
hydrolyzesthephosphodiesterbondofadenosinenucleotideof
RNA,ratherthanthosefrornpancreaticrebonucleaseA・After

thefirstdigestionwithpancreaticribonucleaseAandribonu-
cleaseT1,tiiehybridebetween32P-RNAofAMVandavianDNA
wasagaintreatedwiththeribonucleaseTZ，Thisfinaldiges-
tionresultedindecreaseintherelativearnountofadeninebase

frorn65%to39%intheundigestedpartofAMVRNA・The
hornologouspartoflargeAMVRNAtocellularDNAwasappa-
rentlyricherinadenineandguanin(Adenine:39%,Guanine:45%,
Cytidine:8%,Uracil:7%)thannativevirallargeRNA(Adenine:
25%,Guanine:29%,Cytidine:23%,Uracil:23%)．Theseresults
stronglysuggestthatthehomologouspartofAMVRNAcompar-
edtocellularDNAisrichinpurinebases.However,further

investigationisnecessary,toobtainaconclusiveresult,since
thepurine-richfractionofRNAmightmoreeffectivelyhybrid-
izetoDNAthanthepurine-poorfractionundertheexperirnental
conditionsused(0．6MNaCl-0・06Mcitrate,for60rnin.at

66C)．Theseresultsalsosuggesttheexistenceofpolyadenylate
stretchinthehornologouspartofthevirallargeRNAtocellular
DNA,assumingthevalueofadeninebaseremaininginthe
resistantfractiondecreasedsignificantlywhileotherseither
rernainedconstantorincreased.

Ithadbeenwellknownthattheproductionoftype-Cviruses
areinduced,yetatalowfrequency,spontaneouslyorby
physicalandchernicalagentsfrornavarietyofnon-virus
producingcells．Recently,5-brornodeoxyuridineand5-iodo=
deoxyuridinewerefoundasrnoreeffectiveactivatorsthanthose

aboveZ),andtheynotonlyincreasethefrequencyofviral
inductionbutalsoareeffectiveonavarieyofrnarnxnaliancells
suchasrnouse,rat,cat,pigandothers，Furtherrnore,cyclo-
hexirnideandpuronlycin,knownasinhibitorsofproteinsynthe-
sis,werealsofoundtohavepotencyforinducingtype-Cvirus
inlnurinecells.

Thernechanisrnoftype-Cvirusinductionhasnotbeenwell
elucidated・Inadditionthereisnoevidencetoshowtype-C
viralinductioninaviancellsbyeither5-brornodeoxyuridineor
cycloheximide.
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Ontheseaspects,severalconditionswhichcanactivatethe
type-Cviralgeneatahighfrequencyinaviancellsarebeing
explored.
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Figure・Sedimentationprofilesof3H-uridinelabeledparticlesobtainedfromchiCk
myeloblastcellsinfectedwithAMV.

Particles,concentratedfromculturernedium,werelayeredontosucrosegradi－
ent(15-60%)andcentrifUgedwithSWZ5.lfOrlZhrs・Asaninternalreference,
AMVparticlesobtainedfromchiCkblood,wereaddedtoSamplesbeforerunning.
ThearrowsmdicatethepositionOftheAMV・

(NMyelOblastcellswefeincubatedwith3H-Uridineforl.5,3.Oand4.5hrsre-
spectivelyintheabsenceoftoyocamicin.
(B)The7wereincubatedunderthesameconditionsintheprecenseoftoyocamycin
(3.3"g/ml)･

(5)Cultureofasingleembryoidbodyfromthetesticularter-
atomaofastrainl29mouseinadiffusionchamber.

N・SatouandT.Nomura

Testicularteratomaoccursfrequentlyininbredstrainl29
Inice・Thedeveloprnentalstudiesontheprirnarytesticular
teratornaofthernouseshowedthattheprocessesoftissue

forrnationbeginningfromundifferentiatedembryonalcellsand
germcellswereobserved・Thisobservationwasinterpretedas
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ademonstrationofformationofthreegermlayersintesticular
teratorna・Whentransplantabletesticularteratornawasrnain_

tainedasanascitesturnor,free-floatingembryoidbodies
similartomouseernbryoat5to6daysofagewereobtainedi,I
theperitonealfluid.Theywerecomposedofmorphologically
undifferentiatedembryonalcellsenclosedbyasingleepithelium
layerresemblingernbryonicendoderm・Theseernbryoidbodies
notonlyhavetumorgenicitybutalsQ.developmentalcapacity
givingrisetoawideVarietybftissuesl).

Thisreportdescribesbrieflyproliferationofcellsofan
ernbryoidbodyinadiffUsioncharnber,andaninstancethat
appearstoimplyachangeintumorgenicityofthesecells
culturedbychalnbertechnique.

Embryoidbodiesobtainedfromrnouseperitonealfluidwere
washedseveraltimeswithEagle9sMEMmediurnandasingle
embryoidbodywasrnanipulatedunderabinocularrnicroscope
(×40)throughaglasscapillaryconnectedtoasyringewitha
siliconrnicrotube・Withthisdevicewecaneasilytransferthe
desirednurnberofernbryoidbodiesintoadiffusioncharnber.
Inthisexperirnentoneernbryoidbodywastransferedintoa
diffusionchamber(｡16mm×5rnm)gluedonbothsidesbytwo
sheetsofrnilliporefilters(poresize:0．45")containingO､5ml
ofEagle'sMEMrnediurn.ThediffUsionchalnberwasirnplanted
intoarnouseperitonealcavityfor"〃i"0culture･AteverylO
daysafterirnplantationthechamberwasthencarefUllytaken
outandtheproliferatedernbryoidbodyinthecharnber,which
wasfilledwithgelatinousrnatter,wastrypsinizedbyoneper
centtrypsintosinglecells・Whenperitonealfluidwasused
insteadofEagle'sMEM,theformationofgelatinousrnatter
couldbeavoided,anditalsoresultedinloweringofthetrypsin
concentrationtoachievecompletedessociationoftheprolifer-
atedembryoidbody.Asfortheaccesibilitybytrypsin,em-
bryoidbodiesrnaintainedasaforrnofascitesturnorwithoutthe
chambertechniquewerebynatureresistanttodessociationeven
byonepercenttrypsin・Itwasthusinterestingthattheynow
acquiredadrarnaticsensitivitytotrypsinizationoncecultured
indiffusioncharnber.

TheFigureshowsthenumberofcellsproliferatedofasingle
embryoidbodyinadiffusioncharnber・Cellsirnplantedasa
singleembryoidbodyproliferatedlogarithmicallyfor60days.
Therateofcelldivisionuptothistirnewasdeterrninedtobe

2．3times/10days.After60days,cellsgrewatalowerrate
(onetirne/10days)．mthisFigurelOOcellsperoneernbryoid
bodywereplottedattimeO.Throughthewholeperiodofthe
experixnent,allthecellswereunstainabletoNigrosine,and
thusthenurnberofcellsthatdiedseernedtobesrnallunderthe

conditionsused.

re釜衛醗h,::yieWtWb職罐鰡ﾃ黒繩:畷a驚蒼
rnalemiceofstrainl29eachre6eived-intraperitoneallylO6
cellsasculturedabove.nlacontrolexperirneXlt4groupsOfthe
sarnenumberofrniceeachreceivediO4,103,10ZandlOlem_
bryoidbodiesrespectively・Thisexperirnentshowedthatallthe
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mice,implantedbyculturedcellsinchambers,survivedat
leastuptothe65thdayandalsodidnotshowanypathological
evidenceofascitesturnor.Onthecpntraryinanycontrol
groupsallthemice,receivinglO4,103,102,-andlO1~embryoid
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Daysafterlmplantation
Figure

Thediffusionchamberwasmadeofaplasticcylindricalring(jl6mmx5mm)
andtwomilliporefilters(poresizeO.45"),andcontainedO.5mlofEaglensMEM.
Oneembryoidbody(about~102cells)wastakenupandtransferedintOthegerrn
freediffUsionchamberundex･abinocularmicroscope(×40)inasepticconditions.
Thechamberwasthensurgicallyimplantedintotheperitonealcavityofstrainl29
wnice･Afterj"""oculture,3-4miceweresacrificedateverylOdaystoestimate
thecellnumberinthechamberuptothe80thday.Inordertoestimateviablecells
allthecontentsofthechamberweretreatedwithl%trypsinandstainedwithNi-
grosine・ThenumberofcellsatthelOth,ZOthand30thdaywereestimatedbymix-
ingupthecontentsof3or4chambers.FOrtheestimationOfthenumberofcells
atthelOthday,10embryoidbodieswereusedinthechamber.
(o):numberofcellscountedineachcharnber,(o):averagevalueof3or4
charnbers．
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bodies,diedwithoutexceptionontheaverageatthe31st,
37．5th，41st，and43rddayrespectively・SincelO6cellscorres－
pondstolO4embryoidbOdies,ifturnOrgenicitywasretainedin
thesecellsculturedfor70daysbythecharnbertechnique,the
subjectedmicecoulddeveloptumorsanddiebefore65daVs.
Thisresultstronglysuggeststhattumorgenicpotencyislost
regardlessofenoughproliferatedcellswhenasingleembryoid
bodyisimplantedasaforrnsealedbymilliporefiltersinthe
peritonealcavityofamouse.

Theseresultsleaduseasilyintoanotherproblemofdeter-
miningwhentumorgenicityofembryoidbodiesislostduring
"〃/"ocultureinchambers.Furtherinvestigationsshouldbe
designedfromtheviewpointthatani"s〃〃interactionofa
singleernbryoidbodywithnativetissueslnightberequiredfor
themaintenanceofitsmorphologicaland/orbiologicalintegri-
ties.
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(6)Regulationofmicrotubuleprotiensynthesisduringpostnatal
developmentofratcerebellum.
Y・lida

Tubulin,thecolchicine-bindingproteinofrnicrotubules,has

beenfoundinrnanyeukaryotictissuesandappearstoplayan
irnportantroleinrnaintainingcellstructureandrnediatinga
varietyofcellulareventsincludingInitosis,rnotility,andthe
secretionofgranularproducts.Forexarnple,neurotubules,
rnicrotubulesoccuringincentralnervoustissues,arecompo-
nentsoftheaxonandarebelievedtoplayanessentialrolein
axonfunctionandinbraindifferentiation.

Inchickernbryobrain,thearnountoftublinincreasesfrorn
20%oftotalproteinsat5-7daysofdevelopmentto42%at
13days,andisfollowedbygradualdecreaseto25%intheadult.
Similarchangesoftubulinconcentrationduringthedeveloprnent
ofratcerebellurnisnowbeinganalysed,becausethisdevelop-
rnentoccurspostnatallyandthisiseasilyexarnined・During
thisprocessithasbeenshownbyhistologicalstudiesthatthe
externalgranulelayer,wheretheprimitivernatrixcells
proliferate,differentiatesintogranule,stellateandbasked
cells,andgranulecellsextendT-shapedaxonsgivingparallel
fibersinthemolecularlayer.

Basedontheseresults,studiesontheregulationoftubulin
synthesisatthelevelsoftranscriptionandtranslationarein

progress・In/"zﾉ〃γostudyusingDNA-dependentRNApolymer-
aseobtainedfrornratbrain,thesynthesisoftubulinmRNAon
chrornatinisolatedfrornthecerebellurncellsatvarious

developrnentalstagesisanalysedbyhybridizationwiththeDNA
probehavingacomplernentalpolynucleotidesegrnenttotubulin
m-RNA・ArnongthreemolecularspeciesofDNA-dependentRNA
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、

polyrneraseinmammals,RNApolyrnerasellispresurnedto
transcribeDNAintornRNA,buthasnotbeenshowntotrans-

cribeDNAorchrornatinternplateasymrnetricallyandselecti-
vely・Therefore,thefollowingquestionsarise:(1)Isthe
enzymenotcomp1ete？（2）Iftheenzymeiscomplete，thenare
theotherchrornatinfactorsornon-chrornatinfactorsnecessa-

ry？（3）Isthechrorn錘instructureessentialforthespecific
transcription？Sincetheseproblernsshouldbesolved，the
molecularapparatusoftranscriptionshouldbecarefUlly
analVzednotonlVasawholebutalsowithaspecificairntowardanalyzednotonlyasav
thesynthesisoftubulin.
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