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Abstraet  

Thee鮎ctsofIBP（S－benzy10，0・diisciprOpylphosphorothioate）once】lwa艮regenerationandhyphal  

reversionofprotoplastsobtainedた■OmSPOreSOf脅′☆㍑J戊わα叩ぼαβCav．isolatesP2（IBP－SenSitive）and  

PT83（tolerant）wereexamined．ThepretreatmentofprotoplastsofP2with50ppmIBPsuppressedcem  

Wallregeneration，butthetreatmentofpreviouslyregeneratedcellsofP2didnotremarkablyinterferewith  
thehyphalreversion．Theseresultssuggestedthattheccuwa11regenerationstepwasmoresensitiveto  
IBPthanthehyphalreversionstep．The3Ominpretreatmentofprotoplastsofbot王1isolateswith20and  

50ppmalso suggested thatdβ〃0ぴβCe11wau synthesis感ghtoccurinprotoplastswithh30mina氏er  

releasedf王omsporesandthatthelBPtoleranceofPT83mightbeattributabletomutationofsomestep（S）  

Whichisassociatedwithcellwausynthesis．TheIBPtoleranceandsensitivityofprotoplastsofboth  
isolateswerea血ostsameasthoseofsporesandmyceliawhichhadbeenpreviouslyreported．  
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Int）・0（lut：tion  

Recently，prOtOplastshavebeenutilizedsuccessfuuytoexamineeffectsofvariotlSChemicalsonplasma  

membranesand／orsynthesisofcenwausofavarietyoffungi3か8），Sincedirecte飴ctsofchemicalsonplasma  

membranes and also synthesis ofceliwalls are readily observedin the protoplast systm．KoBAYASH】9）  

investigatedthecytologicale鮎ctsofIBP（S・benzy10，0－diisopropylphosphoro払iaote）onhyphae，SpOreSand  

protoplastsreleased丘■OmhyphaeofPyriulariaomaeCav．（riceblastfungus），andbundthatsporegermination  

WaSmOreSenSitivetoIBPthanmyceぬIgrowth，andinaddition，thatIBPinterfbredwithceuwailregeneration，  

hyphalreversionorbothofprotoplasts．AlthoughhedidnotdeterminewhetherIBPsuppressedregeneration  

OrreVerSion，hisconclusionIedustoa＄＄umethatprotoplastsofsporeoriginmightJbemoresensitivetoIBPthan  

thoseofhyphaoriginandthatthefbrmermightbemoreadequatetoexaminetheIBPefEectsonmorphogenesis  

Ofprotoplasts．Inthisstudy，therefore，prOtOPlastsreleased良・OmSpOreSOfP．0町meWereuSedtoexamine  

eHectsofIBPonthestepsfromce11wailregenerationthroughhyphalreversion．  
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Matel・ials an（‡Methods  

Tcst fungus：Pyricularia o7yZae Cav．isolates P2（sensitive toIBP）and PT83（tolerant）4）were used  

throughouttheexperiments．Thetestisolatesweregrownonpotato－glucose－agar（PDA）at25C．  

Yestchemical：IBP（KumiaiChemicalsCo．Ltd．，96％technicalgrade）wasusedthroughouttheexperi－  

ments．IBP，aCetOneandTween20weremixedatthevolumeratioof6十5＋1toprovidethe48％IBPstock  

solution5）．  

Preparationofprotoplasts：Protoplastswerepreparedbyamodi点cationofthemethodofKunohetal12）．  

BothtestisolatesweregrownonV－83uiceagarmediumat25Cfor7days．Topreparesporesuspension，15ml  

Ofsterilizedwaterwasaddedtothemediumplatesandthemediumsurfacewasrubbedwithastedizedbrush．  

Sporesuspensionwas免1teredthrough3sheetsofster揖zedcheeseclothtoremovemycehalresidue．Spores  

WereCO11ectedbycent血gationat500×g，for5min，andwashedthreetimeswithO．6MKCland2mMMgCl2  

in0．02MNa－phosphatebu触【，pH7．0（Stab混血gsolution）．Thewashedsporesweretransferredasepticauy  

hto20mloflytic enzyme SOlution［zyrnolyase20000（Seikagaku Kogyo Co．Ltd．，Tokyo），200mg；P－  

glucuronidase（SigmaCo．，USA），200rng〕andgentlyshakenat30Cfor6hr．Protoplastswerecouectedbytwo  

SuCCeSSivefiltrationsthroughglassnlters（YamatoCo．Ltd．．TypeNos．2and3），fo1lowedbycentrifugationat  

400×gfor5m血 Protoplastsweretwicewashedwiththestabihzingsolution．  

TreatmentofprotoplastswithlBP：ProtoplastsweretreatedwithvariousconcentrationsofIBPbythe  

thin－layeragar－Plate（TLA）methoddevisedbyKoBAYASHletailO）．InitialiyPDAmediacontainingIBPata丘nal  

concentration oflO，200r50ppm were prepared and maintained at41．5C．Two mlofthe respective  

IBP－COntainingPDAwasaddedtopetridishesplacedonastirrercontrolledat41．5C，andthenO．2mlofthe  

protoplastsuspensionwasaddedtoeachpetridish，followedbygentlem涼ngwithastirrer．Smaiipiecesof  

Plastictape（0．15mmthick）wereattachedatbothendsofasteruized感assslide．Immediatelya托erthe  

PrOtOPlastsuspensionwaspreparedasabove，itwaspouredontothecenteroftheglassslide，andpressedwith  

anotherstedlizedglasssudebeforethemediumwashardened．Afterthemediumwashardened，thetopglass  

Skdewasdetached，1eavingauniform（0．15mmthick）1ayerofagarontheremainingglasss弘de．Thegtass  

Slideswithprotoplastswereincubatedinamoistenvironmentat25C．Fo氾owingincubationfor12and24hr，a  

COVerSlipwasplacedonthethinlayerofagarandobservedtoevaluatecellwallregenerationandhyphal  

reversion，reSpeCtively．  

Hffccts or］）t・Ctreilttl1日lt OrPrOtOl）l；lStS WithIliP（Hlthcirccllll●ilH t・Cg■CnCriltion：The stabilizing  

SOlutioncontainingIBPataconcentrationofeither200r50ppmwasprepared．Fivemlofthissolutionwas  

addedtoO．2mloftheprotoplastsuspension．Afterincubationat25Cfor300r120min，PrOtOPlastswere  

COueCtedbycentriAlgationat400×gfor5minandweretwicewashedwiththestabi艮zingsolutioncontainingno  

IBP．Subsequently，prOtOplasts were couected by centrifugation，embedded andincubatedin thin－layer  

agaトmediumofPDAwithnoIBPfor12llr．  

Effct：tS Or tre之Itnlent Or PrCl▼iousI）・－rCgCnCriltt！（1cc11s with11iP on theil・l・CVC］lSion：Protoplast  

SuSPenSionwasdroppedontoPI）AcontainingO．6MKClandincubatedat25Cfor8hrtoauowprotoplaststo  

regeneratetheirceuwa11．Theregeneratedcellswerereleasedfromthemediumsurfacebyrubbiりggently  

withasteriuzedplatinumlooptopreparetheregeneratedcellsuspension．Thesuspensionwas魚Iteredthrough  

aglass魚1ter（No．G2）toremovepartialiyrevertedceus．The丘1tratewassuspendedinthestabi近zingsolution  

diluted with steri最zed waterat the dilutionrate of2／3to anow unregenerated protoplasts to burst．The   



IBPcffectsonprotoplastsofI）・血L［a，llLl叩・Z（LC  

regeneratedceusremaininginthesolutionwerecouectedbycentrifugationat400×gfor5min・andthen  
incubatedinPDAcontainingIBPataconcentrationof200r50ppmbytheTLAmethodasdescribedabove［  
Numericalevaluationofregenerationandreversion：AfterincubationofTLA’sasabove，SpeCimens  

wereexaminedwithamicroscopeandnumbersofprotoplasts，regeneratedcens，andrevertedhyphaewere  

counted，Ce11wausregeneratedaroundprotoplastswerestainedwithcalco餌orwhitebythemethodof  
KoBAYASHIeiaL18）．stahedspecimenswereobservedwithaZeissinvertedinterferencemicroscopeequipped  

withanepinuorescenceattachmentofa良iterb王ockwithaBP365excitation触er，FT395dichroicmirror・andan  

LP395barrier魚Iter．The魚・equenCyOfregenerationwasestimatedaspercentageofthetotalnurnberof  

regeneratedceusperthetotalnumber（120－140foreachrepucate）ofprotoplastsandregeneratedceus  

observed，andthatofreversionaspercentageofthenumberofrevertedhyphaeperthetotalnumber（120－140）  
ofregeneratedceuswithorwithoutthehyphae・Thee鮎ctsofIBPwereevaluatedbytherelativepercentage  

ofregenerationorreversionatthedesignatedIBPconcentrationdividedbytherateofcontrol（noIBP）・  

Results   

Protoplastswereallsphericalwhenobservedimmediatelyafeerisolation，althoughtheywereofvarying  
diameters．WithinO．5－6．Ohrofincubation，prOtOplastsrespondedwithbhlishwhite餌orescence，indicating  

cen wau regeneration，When treatedwith calcoauorwhite and observedwith a nuorescentmicroscope・  

Subsequentdevelopmentwascategorizedintothefonowingtwotypes‥typel－SeVeralyeast－1ikebudsoccurred  

＆omaregeneratedcenbutahyphaarose如manapicalcelloftheceuchain；andtype2－abyphadeveloped  

directlyfromaregeneratedcen・Theincidenceoftype2wasmuchhigherthanthatoftypelregardlessofthe  

presenceorabsenceofIBPinTLA・   

WhenprotoplastsofanIBP－SenSitiveisolateP2wastreatedwithIBPfor12hrfromtheonsetofincubation，  

cenwauregenerationwaslargelysuppressed・AsindicatedinFig・1A，39％・23％and8％ofprotoplasts  

regeneratedceuwansatthepresenceoflO，20and50ppmIBP，reSpeCtively・Incontrast，85％・73％and31％  

10  20  50  10  20  
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Fi甘．l．Effe亡tSOfvalうousconcentrationsofIBPonceuwa】1regenerationofisolatesP2（A）andPT83（B）．  

［ニコ：ProtoplaststreatedwithIBPfromtheonsettotheendofincubation，  
頑啓：ProtoplaststreatedwithIBPfor30minpriortoincubationwithoutIBP．  
閻：ProtoplaststreatedwithIBPfor120minpriortoincubationwithout‡BP．   
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OfprotoplastsofanIBPtolerantisolatePT83regeneratedcenwausatthepresenceoflO，20and50ppmIBP，  

respectiveiy．   

Reversionofahypha魚●omregeneratedceuswassimilarlyaffectedbythepresenceofIBP．WhenlOand  

20ppmIBPwerepresentinthemedium，ahyphaarose＆om27andlO％ofregeneratedcells of P2，  

respectively（Fig・2A）．However，nOhyphaeemergedatthepresenceof50ppmIBP．Ontheotherhand，73  

and65％ofregenerated ceus ofPT83producedahypha evenat thepresence oflOand20ppmI13P，  

respectively，and15％ofthece山sdidsoatthepresenceof50ppmIBP．  

Fig・2・EffectsofvadousconcentrationsofIBPonhyphalreversionofisolatesP2（A）andPT83（B）．  
⊂コ：ProtoplaststreatedwithlBPfromtheonsettotheendofincubation．  
噺：Previously－regeneratedceustreatedwith王BP．   

MorenumberofprotoplastsofbothisolatesregeneratedceuwauswhentheyweretreatedwithIBPpriorto  

hcubationinTLAcontainingnoIBPthanwhentheyweretreatedwithIBPfromtheonsetuntutheendof  

incubation・WhenprotoplastsofP2weretreatedwith20ppmIBPfor30and120minbe良）reincubation，71％  

and41％ofprotoplasts regenerated ceu wans duringthe12hrincubation，reSpeCtively．However，the  

pretreatmentwith50ppmfor30minallowed42％ofprotoplaststoregenerateandthatfbr120mindidordy13％  

（Fig・1A）・PT83wasmoreinsensitivetosuchpretreatmentsthanP2．AsulustratedinFig．1B，93％and80％  

OfprotoplastsofPT83regenerateda鮎rtbepretreatmentwitb20ppmfbr30and120mれrespec如ely．  

Moreover，65％and52％ofprotoplastssucceededinregenerationwhenpretreatedwith50ppmfor30and120  

rmn，reSpeCtively．   

A＄indicatedinFig・2A，93％｝58％and43％ofpreviously－regeneratedcellsofP2successfuuyproduced  

hyphaewithin24hr，WhentheyweretreatedwithlO，20and50ppmIBP，reSpeCtively．Furthermore，mOre  

than85％ofpreviously－regeneratedcensofPT83producedahypharegardlessoftheIBPconcentrations．  

Diseussion   

劇ofthepresentresultsindicatedthatprotoplastsreleased致・OmSpOreSOfPT83weremoretoIeranttoIBP  

thanthoseofP2・TheIBPtoleranceandsensitivityofprotoplastsofbothisolateswereconsistentwiththoseof   
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sporesandmyceua2・4）・Protopiastsofhyphaongmareusuauyheterogeneousinphysiologyandmorphology，  

because they areinevitably released from hyphalcells ofdiverse ages simultaneously13）．InYCOntraSt，  

SynChronizationofsporesismucheasierthanthatofhyphae．Thus，PrOtOplastsofsporeonglnSeemtObea  

moreadequatematehaltoexa血ethetoleranceofthepresentfungustoIBPthanprotoplastsofhyphaorigin．  

Whenprotoplasts ofP2were treatedwithlO－50ppmofIBP倉omthe onsetofincubation，Ce昆wali  

regenerationandhyphalrevers考OnWereSuppreSSedremarkably（Fig＄・1Aand2A）・However，undersuchan  

incubationconditionitisimpossibletodeterminewhethertheregenerationstep，thereversionsteporbothwere  

SuPPreSSedbytheIBPtreatment，becauseittheregenerationstepwas免rstsuppressed，thenthesubsequent  

reversionstepmusthavebeeninevitablysuppressed．Thus，WeeXaminedthee飴ctsofIBPonbothsteps  

Separately．AsiiiustratedinFig．1，the120minpretreatmentofprotoplastswith50ppm‡BPfouowedby  

incubationwithoutIBPgreatlysuppressedtheregenerationstepassi血arlyasthecaseoftheIBPtreatmentfor  

120hrなomtheonsettotheendofincubation，SuggeStingthatthe120minpretreatmentofprotoplastswas  

enoughtosuppressthece払wallregeneration．Ontheotherhand，WhenprotoplastsofP2weretreatedwith50  

ppmlBPfor24hrfromtheonsetofincubation，nOhyphaewerereverted仕ornregeneratedcells（Fig．2A）．  

However，Whenpreviously－regeneratedceusweretreatedwith50ppmIBP，hyphaearoseなom43％ofthese  

Cells（Fig．2A）．Thus，itismost独elythattheregenerationstepismoresensitivetoIBPthanthereversion  

Step，althoughwehavetoconsiderthepossibihtythatthepresenceofce址wallsaroundpreviously－regenerated  

CeuSmightdisturbthepermeab批yof王BPintotheceils．  

The30mhpretreatmentswith20and50ppmIBPa址owed71％andonly42％ofprotoplastsofP2to  

regenerate ce弘walls，reSpeCtively（Fig．1Å），SuggeSting that de novo ceiIwau synthesismight occurin  

protoplast＄Within3Om血afterreleasedfromspores．ThedataofF短．1BsuggestthattheIBPtoleranceof  

PT83m短htbeattributabletomutationofsomestep（s）whichisassociatedwiththeceⅡwailsynthesis，Since  

eventhe120minpretreatmentswith20and50ppmskghtlyinterferedwiththeceuwa追regenerationofthis  

isolate・AccordingtothebiochemicaldatabyMEDAetal・14），IBPseemstoi血ibitceuwausynthesisofP．0那ae  

hyphae・Ontheotherhand，AKATSUKAetaL・1）andKoDAMAetal・11）demonstratedthatIBPprimar封yinterfered  

withtheplasmamembranethroughinhibitionofphosphatidylcho血biosynthesis，andsuggestedthattheapparent  

SuppreSSionofceuwausynthesiscausedbyIBPrnightbeascribedtothedisturbanceoftransportationofceuwau  

materials丘●omcytoplasmwhichwasresulted蝕）mabnormalpemeabilityofthepiasmamembrane．Thus，itis  

放elytheinterferenceofIBPwithregenerationofprotoplastsre鮎ctssuppressionofceuwausynthesisofthe  

present魚1nguSthroughthedisturbanceofrnembranepemeability．  
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イネいもち病菌めぬ政ぬ叩肌Cav．）の胞子から分離したプロトプラスト  

の細胞壁再生および菌糸復帰に及ぼすIBPの影響  

安  成才・小林 一成・山岡 直人・久能  均  

三蕊大学生物資條学部  

IBP（ぶ－benzy10，0・戯sopropylphosophorothioate）感受性（P2）及び耐性（PT83）のイネいもち病菌胞子から分離し  

たプロトプラストの細胞壁再生および菌糸復帰に及ぼす岡剤の影響を検討した。P2のプロトプラストを50ppmIBP  

で30－120分前処磯して培餐したところ細胞壁再度は抑制されたが，プロトプラストの細胞壁を汚生させた後にⅠ8P  

処理をしても髄糸復帰は顕著な阻審を受けなかった。これらの結果は，IBP処理は菌糸複プ辟よりも細胞壁再生に強い  

抑制効果を掩っていることを示している。弼繍株のプロトプラストを増発前に30分間躇Pで処理するとP2の細胞  

壁再生は抑制されたが，PT83のそれは抑制されなかった。この結果ほ，プロトプラスト分匪後30分以内に血刀抑ど  

の繊胞蔑蒋生が開始されること，及びPT83の‡BP耐性は珊胞蔑再生に関わる生合成過穫の変輿に依存しているこ  

とを示唆している。簡閲株のプロトプラストのIBP感受性および耐性は，既に明らかにされている胞子や儀糸のそ  

れらとほほ伺じであった。   


