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ABSTIiACT 
TheantigeniccomponentTLATIg8purifiedfrom7bxoplasma gondii－1ysate  
antigen（TLA－144）using anti－TLA－144and anti－TLA－Ig8monoclonal  
antibodiesexhibitedsignifieantanti－tumOraCtivitylnmethylcholanthrene  
tumorcell－bearingBALB／cmice・Binding．activityoflabelledTLA－Ig8  

antigenic〔OmPOnenttOadherentcellswasslgnificantlyhigherrelativeto  
non－adherentce11s′andreachedaplateauapproximately30minutespost－  
incubation・Bindingreachingasaturationpointearlyonfacilitatesthe  
attachmentoftheantigentothesurfacemembranereceptorofadherent  
Cellsenhanclngantigenprocesslngthroughphagocytosisandthusinducing  
CytOtOXicactivityAnalysISOfspeeificrnacrophage亡ellsurfaceantigen  
revealedamoleculeofmoleeularweight80kilodaltons・Ourresultssuggest  
TLA－Ig8antigenie〔OmPOnenttObeatachyzoitesurfaceantigenimportarttin  
theinductionofcytotoxi⊂Cellactivity  

INTRODUCTION   

hvivoandinvitroculturestudieshaveshowntheimportえntroleof  
Cell－mediatedimmunitYlnPreVentingtheestablishmentofTbxoplasma  
gondii（Ja⊂Obetal・／1954）′andthatcytokinessuchasIFN－gammaand  
7bxoplasmagrowthinhibitoryfactor（Tbxo－GIF）havebeenidentifiedasthe  
majormediatingfaetors（Konoetal．，1992；Sakuraietal．，1983；Omataet  
al・，1983；Suzukietal．′1984′1990；Saitoetal．，1986）．Sensitizationofmicewith  
7bxoplasmalysateantigen（TLAT144）efEecteddevelopmentofstronghost  
resistanceagainstPlasmodium berghei（Suzukietal・，1987）′Baわesiaspp・  
（Ogawaetal・，1985；Saitoetal・，1985，1987，1990；Igarashietal．′1990）and  
FerLVpositivelymPhoma⊂ells（Yangetal・，1990）．Likewise′administrationof  
TLA－144toallogeneic（S－180）andisogenic（MC）tumorcellbearingmice  

′郎   



CYTOTOXICCl三LLACTIVITYBYTOXOPLASMALYSATl三ANTIGEN  

showedaremarkableinhibitionoftumorcellgrowthcomparedtothenon，  
treated control（Saito et al．′1990；Miyahara et al・，1992a′b′C′）・Invitro′  
TLA144indu⊂eS⊂ytOtOXica⊂tivitylnmOuSeSPleencells′aCtivatesnatural  
killer（NK）cells′andinducelymPhokineactivatedkiller（LAK）cells（Sharma  
etal・′1984；Igarashietal・／1990；Miyaharaetal・／1992b′〔；Elizabethetal・，  
1982）．Saitoetal．（1990）andMiyaharaetal・（1992b）suggestedthatthis  
inductionprocessmustrequlreCOntaCtwithTLAsensitizedlymPhocytesand  
monocytes・  
Inourlaborator）ウanti－TLA144mono〔lonalantibody（InAb）inhibitedTLA－  
144induced〔ytOtOXiccellactivityWehypothesizedthenthattheinhibition  
musthaveresultedfromthebindingofthemAbtotheTLAantigenic  
determinant・SubsequentlywepurifiedfromTLA144′TLA－Ig8antigenic  
⊂OmPOnentWithamolecularweightofabout80kilodaltons（Kda）consisting  
oftwopolypeptidechainsbridgedbyS－Sbond・Invitro′TLA－Ig8antigenic  
componenthasdemonstratedaccelerationoftheinductionofcytotoxiccell  
activityofNKandLAKcellsinmicesensitizedwithTLA－144・Todate′there  
arenopublishedreportsofhighmole⊂ularweightantigensobtainedfrom  
7bxoplasma gondiithatactivateimmunity・Thus′inthepresentstudy′We  
SOughttodeterminetheanti－tumOrefEect ofTLA－Ig8antigeniccomponent′  
andto⊂1arif）latleastinpart′itsmechanismofactioninvivo・  

MATt：RIALSANDMETHODS   
MiceandPaYaSites：MaleandfemaleBALB／cmice′4－6wksoldbredat  
AnimalFacilityoftheDepartmentofVtterinaryPhysiology′ObihiroUni－  
versitywereusedinthestudy7bxopLa5ma gOndii（RHstrain）wasobtained  
fromHelaeellsinvitroculturesystem（Valkounetal・，1983）・Helacellswere  
culturedinDulbe⊂CO．SmOdifiedMEM＋10％heatinactivatedfetalcalfse  
（FCS）monolayer・Tachyzoitesobtainedfrommouseperitoneumtwodays  
posトinoculation（PI）werewashed withHank－sbalanced saltsolution  
（HBSS）supplemented with5u／rnlheparinand60帽／mlofkanamycin  
sulfate・ThchyzoiteswereseparatedfromdeadHelacellsthroughdensity  

Percoll（Pharmacia′Uppsala′Sweden）and  
untiluse．  

gradientcentrifugationus  lさ「   
8   ta⊂hyzoiteswerekeptat－   

TLA－144PrepaTdtion：TLA－144waspreparedfo1lowlngthernethodsof  
Saito et al．（1990）and Sakuraiet al．（1983）．Mouse ascite containing  
ta⊂hyzoitesobtainedfrommicetwodaysPIwascentrifugedandtachyzoites  
werewashedwithHBSS′threetimesat750xgforlOminat4℃′eaChtime・  
Thesarrtplewasresuspendedindistilledwater，thenfrozen（－80℃）and  
thawed（37℃）′three times′and ultrasonicated atlOOWfive times at an  
intervalof30sec・Afterultracentrifugationat144JOOOxgfor120minat4℃′  
thesupernatantdesignatedasTLA－144wasfreezedriedandthenkeptin－2O  
℃untiluse・TbtalproteinwasdeterminedusingBradfordmethod（1976）  
withbovineserumalbumin（BSA）asthestandard．  
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PreparationofMonocLonaLAn蜘odies：Monoclonalantibodies（mAb）  
againstTLA－144werepreparedfollowingthemethodofOietal・（1980）・  
TLA－144（100帽／mouse）wasinjectedintravenouslyandthreedayspost－  
1n］eCtion′thespleenwasasepticallyremovedandprocessedforscreenlng  
POSitivehybridomas・IgGseeretedbyspecificcloneswerepurifieduslng  
TSK－gelProteinA650affinityeolumn・   
PrepaYationofTLA144LmdTLA－な8anfなenicco77ZPOnenL：Theseparation  
OLTLA－Ig8antigenic〔OmPOnent WaS Carried out uslnglOn－eXChange  
ChromatographyonDEAE－Toyopear1650M・ElutionbuffersA（20mMT士is－  
HCl＋2mMEDTA＋6MUrea′PH7・5）andB（bufferA＋1MNH4Cl）with  
lineargradientofO・0－0・2MNH4ClinsolutionBwereused．Fractionswere  
appliedonnitrocellulosemembrane′andthosethatrea⊂tedwithanti－TLA一  
Ig8mAbwerepooled・Pooledfractionswereassayedbychromatofocuslng  
OnPBE94column（Pharmacia′Uppsala′Sweden）atpHgradient9．4－6．O  
uslngamixtureofPolybuffer96and6MUreainO・025Methanolamine－  
aceticacid（pH9A）・Fractionsobtainedweredotblottedandreaetedwith  

S 

霊慧崇請慧謁慧盈怒3岩還e（㌶誓だ遥蒜蒜三言慧  
TSK－gelPheny15pw－RP（TOSOH′Tbkyo′Japan）usingCCPMPumpunit，  
anSC8010DataProcessorandUV8010detector（TOSOH′rIbkyo′Japan）・  
ElutedpositivefractionswerethensubjectedtoSDS－InGE（Laernmli′1970）  
to determined molecular weights. 
聯cfofm－144〟〝dm－なβα祓gg〃fccoγ叩8〃g〃f〟即f那fねⅢひrCgJJ  
growthinvivo：InvitroculturedMCtumorcellsinHBSS（5xlO5eells／ml）  
Wereintradermallyinjectedintotheba⊂kof5wksoldmalemi〔e（5mice  
／GroupsA′BandC）・Sevendaysafter．eachmouseinGroupsBandCwas  
intramuscularlylnJeCtedwithlOO帽TLA－144′andlOOトIgTLA－Ig8antigenic  
COmPOnent，reSPeCtively▲ One weeklateTlthesamemieewereln】eCted  
Simi1ardosesofantigens・GroupAmiceservedasthenon－treated亡OntrOl・  
TheinhibitoryeffectofTLA－144andTLA－Ig8antigeniccomponentwas  
notedoneverydaybymeasuringthelength（a）andwidth（b）oftumor  
growth・Thmorsizewasassessedbymultiplyingtumorgrowthlengthwith  
width．   
r】rり…川√i…‥… ＝い〟ドl・叩J…‥＝Jhnリ‖‘川‘J一＝＝＝＝〃h・r川Il・l〃メ：  
Collagenase（100u／如）was！njectedintomouse 

． 

through astainless steelmeshwithadisposablegasket・Theeellswere  
transferredintoa50mlcentrifugetube′reSuSPendedincoldRPMI1640＋  
0．83％ammoniumchloridesolution（37℃）centrifuged（200xg′10min′4℃）′  
andthenwashedwithRPMI1640twice・Cellsuspensioninaplasticdish  
wasincubatedovernightat37℃・Nonadherentce11swereremovedby  
adding・WarmRPMI1640toculturedish，andadherentcellswerewashed  
with O．2％EDTA－PBS．Adherentcellswerere⊂OVeredfromthe culturedish  
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uslngarubberpolicemanandwashedthroughcentrifugation・   
Bind吻Assay：FiftymMboratebuffersolutionwasmixedwithTLA－Ig8  
antigeniccomponentassubstrateandBoltonandHunterreagent（250LLCi）′  
towl血h125Ⅰ－BHRwithoutbenzenewasadded．Thereactionwasallowedto  
proceedforthreehrsat4℃withshaking・Thereafter・100mMethanolamine  
wasaddedtothereactionmixtureforonehち4℃withshaking・Free125Ⅰ－  
BHRwasseparatedbygelfiltrationwithSephadexG15column（Pharmacia／  

三托慧忠霊霊ぎh霊㌔気慧禁三豊よ言語㌔慧雷e竃霊  
scintillation counter（Packard Auto Gamma5650′United Tbchnolog）l  
Packard′U．S．A．）．The fraction that showed the most radioactivitywas  
recoveredandusedasthe125Ⅰ－BHR－labelledTLA－Ig8antigeniccomponent・   
A．Specqicbindi71gaSSay・Toeachtubecontaining3－5xlO6Helaeells／ml  
or3－5xlO6adherentce11s／ml′100，500，1000，5000andlOOOOngoflabelled  
TLA－Ig8antigeniccomponentwereaddedandwereincubatedat4℃fortwo  
hrs．Eadlrea⊂tionmixturewaswashedtwi⊂ewith5％BSA－RPMI1640and  
oncewithPBS：rbeen20′at4500xg′3minat4℃・t3indingwasmeasured  
uslngagammaSCintillationcounter・Forthecontrol′nOn－SPeCificbindingof  
labelledantigenic⊂OmPOnenttOHelace11swasmeasured・Timecourseof  
bindingoflabelledTLA－Ig8antlgeni⊂〔OmPOnenttOadherentcellsatlOOOng  
oraddedwithnon，1abe11edTLA－Ig8antigeniccomponentat500ng／tubewas  
monitoredat5，15′30′60′120minpost－incubation・  
乱闘痛痩r扉川5呵J〃e？Cedby血reα5ef托伽亡抑仁川細山〃ロ′抽肋d  
anfigen・SpleencellswerelnCubatedwithlOO－10000ngoflabelledTLA－Ig8  
antigenic component at4℃for two hrs・Cells were washed and  
radioactivitywasrrLeaSuredasdes〔ribedabove・Forthe〔OntrOl′Helace11s  
wereusedindeteminlngnOn－SPed蝕＝binding・  
C．Blockingandreversibilityof♭inding・Reversibilityofspecificbindingof  

慧認諾概誌完訳こ芸≡ま冨蒜慧…呂監‡慧品芯芸ヲ潔題  
with3－5xlO6adherentcells／mlfortwohrsat4℃．Reversibilityofbinding  
wasbasedonthedecreasedrateofspecificbinding・   
〃8Jgc〟Jαr乱，どな如α朋7y5f50／T上A－なβ戊〝ffgg〝CO〝岬8〝g〃fprgざg〝fβ〝  

8  

Eachreactionmixturewascentrifugedthreetimesat200xg′4℃for3min′  
each time. To obtained the lysate protein from macrophage surface 
membrane′Cellpelletwasmixedwithlysatebuffer（10mMrI7iethanolarnine，  
50mMNaCl′1mMEPTA′1％Digitonin′1mMPMSF）for2hrs′at4℃or37  
℃・Thelysatewastheneentrifugedat26000xg′4℃for5min・Supernatant  
obtainedwascollectedandexaminedusingSDS－PAGEandWesternblotting  
（Tbwbinetal．，1979）．MembraneswerereactedwithantiTLA－Ig8mAb′and  
peroxidaselabe11ed anti－mOuSeIgG・Westernblotkit（AmershamInter－  
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national′Amersham，Japan）wasusedinthevisualizationofbands．   

RESULTS AND DISCUSSION 
Theanti－tumOreffectofTLA－Ig8antigeniccomponentagainstMCtumor  

。 諾意詑霊慧霊慧漂監1濃認識慧悪霊詣  
248・3±54・O mm2（TLA－144），and196・6士100・O mm2（TLA－Ig8antigenic  

（p＜0・01）・Johnson（1990）has grouped antigensofTbxoplasmL7gOndiias  
SurLace，eXeretOry and secretory Severalauthorshave shown TLA－144to  
functionasanimmunoactivatorandinducesanti－tumOraCtivitylnVivo  
（Denkersetal・，1993；Saitoetal・′1989；Miyaharaetal・′1992a′b′C；Sakuraiet  
alL，1983）・Themarkedanti－tumOreffectnotedbyusinthepresentstudy  
eannotpossiblybeattributedtothepurifiedp30surfaceantigen（Denkerset  
al・′1993）becauseofthedifferenceintheisolationoftheTLA－Ig8empIoyed  
（i・e・uSingmAb）・InarelatedstudyTLA－Ig8antigeniccomponentindueed  
CytOtOXicityinlnOuSeSPlenocyteskillingnon－SPeeiLictargetsinvitro（data  
notshown）・Ourfindingssuggesttheimportanceof TLA－Ig8antigenic  
COmPOnentince11mediatedimmunitylneffectingtoanti－tumOraetivity：   
BindingactivityoflabelledTLA－Ig8antigeniccomponenttoadherentcells  
WaSSlgnificantlyhigherat1656士92・8cpmcomparedtolOO2±96・8cpmfor  
nonadherent⊂ells（Figure2）・Likewise′the bindingoflabelledTLA－Ig8  

∝  
［．  
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antigeniccomponenttoadherenteellsstartedtoreachaplateauat30minPI  
（Figure3）・Binding reaching a saturation point early on faeilitates the  
attachmentoftheantigentothesurfaeemembranereeeptorofadherent  
Cells′COnSequentl）ウenhanclngantigenprocesslngthroughphagocytosis′thus  
inducing cytotoxic activity・TLA－Ig8antigenic⊂OmPOnent POSSeSSlng  
Saturabilityandligandspecificitylendsupporttoourhypothesis・Saitoet  
al・（1989）notedthegraduallossofindu⊂tionofeytotoxicaetivityinTLA－144  
SenSitizedspleen⊂ellsfollowlngaSerialremovalofadherentce11s・   
AsshowninFigure4，SPeCificbindingoflabelledTLA－Ig8antigenic  
COmPOnent tO adherent cellsincreased withinereased eoncentrations of  
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Figure4・Con⊂entradondependentbindhgoE121－TLA・ Figure5・Specificbindingofl盗I－B＝R－TLA－1g8 1g8andgenlCCOmPOnenttOmOuSeSleenadherentce［1s P・  anhgen）⊂COmpOnenltomousespleenadheTent  
Cells．  
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M．W  （A）  

l  
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器－．；プニ  
Figリreる・Eff∝10一問⊂tionkm匹ratu托01nA－1g8col叩Pnent  
bindingtDmOuSeSPk！enadheTerLtCells・Afterantigenbinding  
Onantigenpre父nd一喝Cells．1ysatewasoblaindaれdpro∝S父dto  
W岱tem blotanalysi＄・meband．m01飢tarWeightabut80ktね，  
WaSrea⊂tedwithmAb（TLÅ－Tg8antibody）・（A）4℃and（B）37℃・   

1abelledmaterials・NonspecificbindingtoHelace11satlOOOngwas199cpm  
COmParedto1392cpmforadherentcells′andbindingplateauwasreached  
at5000ng・ScatehardplotanalysISSワggeStSthepresen亡eOfbothlowand  
highaffinitysitesforTLA－Ig8antigenlCCOmPOnentOnadherentcellssurface  
（datanotshown）・The additionofunlabelledTLArIg8antigeni⊂COmPOnent  
effectedadecreaseintherateofspeeificbinding（Figure5），and⊂learly  
demonstratesreversibilityofbindingactivity・  

st  
and37℃revealedspecificantigenofmolecularweight80Kda′reaCtivewith  
anti－TLA－Ig8mAb（Figure6）・OurfindingsdemonstratedTLA－Ig8antigenic  
eomponenttobeatachyzoitessurfaceantigen′andWefurthersupposethat  
TLA－Ig8antigeniccomponentdo′eSnOtCOntainp30antigen（Denkerset  
al．，1993）butratheranantigenthatisimportantintheinduetionofcytotoxic  
activityTbxieshocksyndrometoxin（TSST－1）bindsmajorhistocompatibility  
COmPlexmurineClassIImoleculesandstimulatesT－Cellsrbutitis＝nOt  
PrOCeSSedinthebindingsitesofantigenpresentingcells′Whichisunlikeour  
findingswithTLA－Ig8antigeni亡COmPOnent・Whetherthernechanisms  
eontrolling、OrinfluenclngTLA－Ig8antigeniecomponentbindingtoantigen  
PreSentingcellsissimi1artothatofTSST－1，issomethingthatwarrants  
furtherexperimentationsinvitror  
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