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月中上旬r軸上山比膚軸恥加正品花押血曲げ風血批加払札1一缶r19叫  

PlantRegenerationfromMesophy11Protoplasts  

軸加α亡由0血相亡和L．  

T且kakoGoto・乱ndMaBanOriMiyazaki  

MesophyllprotoplaBtS Of Spi7LaCiaoLeraceaL．（cv．皿ROMARU）werei昏01atedffom the  

inui加増rOWnyOl］ngSeedlin宮古bytre＆tmentOftheenzymesolutioncontainin官0．1％P咄aseY－  

2aO．3％Ce11ulaHSeONOZUKARS，CPWsalt＄andO．5h4m且nnitol（pH5．8）．Themoste臨cient  

Ceudivisionandcolonyform乱thnoccurredin且mOdiEedl／2MSmediumcontaining5mg／l  
BAandlmE／L2．4－11Shoots werehducedinthefollowingfouI・treatmentS：ZLCOmbin如i。n  

Ofthecal1u属formationmediumcont＆iI血glmg／EBAandlOmg／LNAAwiththe2kindsof  
shootformationme血containinglmg／Lkinednor5mg／L雄atin；aCOmbimdonofthecallu丘  
formationmediumcontaining5血E／EBA aJld5mg／lNAAwithth色Bhootfor皿慮onme血m  
COntaining5mg／lBA；且COmbinhtior”fthecal1u皇formation mediumcontaini喝5mg／lBA  

andlOmg／ENAA withtheshootfoml鵬onmedjumcorItaininglmg／Lkinetin．鮎gen打紐d  

Sh印tSdevelopedroot5intheMSliquidmediumCOntaininglmg／EIAAorIBA．   

Keywo「由：p加地plaj鴫皿It∬ち‾pl肌tre辟肌er乱血n，軸血亡血0由ー即紺L．  

M8七色riaI与8nd Methodら   

読癖k of 軸加血庄 口由一¢亡eα L．〔cv．  

JIROMARU）usedinthisex血ationwere  
pur血且畠dhomacomer亡i乱1m乱rk軌Af鹿r  

托mロVing也eperl亡町p，配色血were百uda雄一  

或erili記dwi血75％血且nOlf即諾Is恍且nd  

sodiumhypochloritesolu血n（5％乱Vaihble  

chlorine）witha dmp ofTw甜120hr15  

mh hnowdby5eV甜山rin占e8Wi血首臨r鮎  

血如鮎d wa鹿r．me see血wereinQ亡u18鴨d  

on血e MS．m白亜um〔Mur且5hi辞＆Skoog  

1962）爪印n也i血唱2％馳肝咽e肌d軸出  

a，gaLr＆tPH5．8，Germin＆ted日eedlin苫屋Wer  

growTl＆t25土1℃under fhore＄Centlight  

＆t2．000lux，16hr／day．AfteraboutlO血y与，  

誠印血血00也W血y伽∬唱1e且ⅦS（5－6emh  

length）were cut froTnthe旦eedling占肌d  

immersedin O．5h4manJlitol旦Olu血n fbr15  

min wjthoutcuttinginto＄mallpieces．Then  

lntr由u亡tion   

Spin且Chis乱Veryimportantl朗和v  

table且5且fre＄hprpro既5鎚dfDロd．R既en山y．  

血e柁has b能n prOgr缶5h uncロnV印加nal  

breeding meth0血豆uCh AS与Omatic hybrid－  

ization 且nd direct gene tr訂l島fer．These  

methodswillbeveryusefulforintrodl氾ing  

如由蝕tr扇晦Su血猥∫朗ist丘nCe tO he叫  

曲ea5e且nddi日印lor且也mby也即m乱1pro比S一  

曲喝intoalreadyestablishedcuLtivars．   

Pl帥t r8g飢er且血n from由凱eⅢlturel・引  

誠d shDOt primordi且亡山山r㌔Ih且Ve been  

乱餌Ompli＄bedin坪山且dlbutthereh且占b恍n  

no柁pロ正Of与u虻田Sinplant regener如ion  

h〕m pr軸pla古臨．The obje嘘ve o一 也e  

pre紺地或11dyw且5tO血Ⅴ醇由a鹿血ee払出＄  

Of亡山加代me血on c』血vi血n．皿11us  

prol脆r丑血n即Id pl且nt regenera血n from  

坪山址hmesophymprotopla創3．  

往 事論文はPl肌tTi写5ueCultureL感知喝Vol．9．No．1掲載論文を転載Lたものである．   



2  

Tabl01．EEfectof＆uXinandcytokinirlCrntheprotopl且StdivisionaJldthe由IIcolonyform乱tionin  

mes8phyuprotopl85tGultur七Oi印加貼h  

Gro甘也r咤ul丑tOr  CdllI C0lony割   G叩W也ー坤血tor   Ce脚  Colony封   
（m釘f）  出vi血n fom融ion   tm宮川  亜ポ由n 血rm嵐山n   

BAI  NAAl   k王ml  NAAl   

ユ  耳．亭   1  え5   

1  5   1  5   

鼠5 1   2．．5  1   

え■5  2．5   2．．5 2二5   

2．5  5   写．5 5   

5  1   5  l   

与  2．5   5  之．5   

5  5   5  5   

BA1  2，4－Dl  ＋  ±   kim1  2．4一口l   

1  2．5  十  士   1  ；と．5   

1  5  ＋   1  5   

耳．5  1  ＋  士   2．5  1   

2．5  2．5  ＋  ±   2．5  2．5   

2．5  5  十  土   2」亭  5   

5  1  ＋  ＋十←   5  1   

5  2．5  十  ±   5 2こ5   

5  5  ＋   5  5   

BAl   IAAl   kin．1   IAAl   

1  且5   1  2．5   

1  5   1  5 

豆．5  1   2．5  1   

乱5  2．5   2．5  2．5   

皇．5  5   え5  5   

5 l   5  1   

5  2．5   5  2．5 

5  5   5 5   

亡omp舶itionofhasalmediumw鮎1／2MSsaltB，MSYitamin＄，2％su⊂rOSe．andO・5Mmamitol  

（pI15諸1．  

．1＋：CelldiYisioTlOb詑rV吐－：TlO亡elld如i由nob5erVed（lD血ys咄：er仁ulture）．  

軸Nlmb町中f亡Olonie弓師rpl且te（4w巳eksa触汀亡山血ーれ   

－：机士：小一10，叫：紺ん30．十♯：卸く．  

in a．21％ sucrose sol11tion containing  

CPWsalt＄．The 占u印en＄ion was filtered  

血相ugb且nylon由vewi也60I皿中ロreSi茂  

andceIltrifu廓datlOOX．gfor5min．Intact  

protopl且S也no曲∋d on suda快心f也e揖p血d  

wer卓也u虻tdwi血且pip甜e．帥ds旧師nded  

in CPW＄山垣 S01u血n 亡0血由Ⅰ血g O．5M  

m肌nitol，and亡飢吐血gd如100Xgfof4  

min．This w且Sh sequen亡e WaS rCPlicat  

柵l亡e．   

也印Wereincub乱匝din也een町tne古山l山on  

preparcdby血ddi喝0．1％PectolyaBeY－23  

and O，3％ Cdlul貼e ONOZUKA RS to  

CPW＄山鹿5I昏Olu血n印ntainingO．5Mmami－  

tolat pH5．B．The enEyTne tr朗加Ient W且占  

叩n血ed 払r 4h指 Wi也 告h乱khg 且t 60  

strok郎／min白nareCipro由Ish且ker且trOOm  

地mp巳rature．Af臨rin仇血象山n，血e頓服yme  

帥Iudonw乱SI℃mOVed，且ndthele乱Ⅴ郎Were  

crlLShed withforcep5tOisol咄protoplaBtS  
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Tabl82・E打ect of島血n帥d町tOki爪h on血亡仁山鵬  

form且tlonEr（）mPrOt叩l払St－derivedcoloni朗Of  

spin且Ch且f胞r one mon血ロI亡山tu柁  

Cytokinin  Anxin  Numberof亡aIli／Platet）  

匝唱川  （mg川  Platel  Plate宜  

BA 1 NAA 1 155 SG O  
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137 SG l（IO5G  

76SG  8SG  

103 SG O  

lg2SG  3ユLG  

8古SG  15 LG 

：拍LG  O  

181SG  76LG  

lロコSG  （I   

O  O  

Protopla由WeTeCulturedinthemediumcontai地場1I  

2MSsalts．8Pvitamins．2％5uCrO台e．0．5Mm且mitol，5  

mg／JBA且ndl叩g／J2，4－D（pI‡5．朝．  

Fortheca］1usfロrTnatiDn，b且SaIm由iumcontainingl／  

2MSsalt畠and8Pvjtaminswasu∈始d．  

11SG：印1註11（＜1m叫 and gre肌亡a11喝SW：旦maIl  

乱rldwhltecaIILIS，LG：1已rge〔≧2rrm）andgreen亡aJlus．  

Platel：Vigorotis）y官rOwingcolonie日WereuSed；Plate  

2：W亡aklygrowing印Ⅰ帥ieswereu駅d．  

珊e pro軸l咄Were占u畠匹ndedin血合 1岨16hr／day un也1  plant 一喝en甜ation．  

pr如pla就mlturemedi已乱t a d肌Sity ofl  

Xlがpr血pla由／mJin60m皿卓pla由仁  

Petri一曲sh．They wet・e Culttlred 且t 25℃  

Ⅶn血r d加L 鴎山 for 且 W恍k，肌d w色相  

仕肌曲rredunderfIⅥ即朝雄ntli由t出2，000  

Protop）且St Cultur台medi＆Were COmPOSed  

ofl／2MSi地相乱血馳晦 MS of 啓P  

V血min占，2％＄u亡rose且nd O．5・出血且nni他1．  

atLd were＄upplementedwithv＆rjo11占kinds  

乱nd amounts of且11Xlns 乱nd cytokininB出   
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TabIeヨ．E胞tofL：ytOkhinoTlthE！ShootforJmtionfromprotop鮎t－derivedcalIiof5Pin血  

ShootfDrmationmedium  Cinusfoma古onmdillmH  
王eatin（m由J）  kine血〔m官川  BA（m釘月   
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 凱氾ー中津．乱5  Protopl鮎鹿WereCuItufedinthem由ium亡Onbi血gl12MS5alts・＄PYitaTnins・2％   

Mm且mitol．5咤／L2．4AD（pH5・恥Calliobtain由fromtheplatelinTable2wer”Sedfor  

ctllttJremateria）＄．MSb且5ahneditJmWaS鹿dforshootformatioTl・   
L）Cll）turem亡diumw鮎姐me乱臣Tabl亡2，  

1I－‥粗u腿血缶血owedbr馴Ⅷ血払＋：亡且11心也矧1饉如owedgrDW也・  

1）（NuTdherof亡aItlfoTLming由00tSINunberofcallitran5feTTed7   
■：nOt亡mmined  

乱mOun也Of且血and印加揖血旭乱占曲別仰  

in Tableヱ．   

Af由ribqut Dne mOn血hⅢ1址柁，Sm乱u  

朗北with a．亜且me鹿r of2mmニWer℡仕M一  

缶rrd o血O MS 昭甜 me朗um con混血山鳩  

2％別辞○鋸乱ndoneof也モCytOkimi出血own  

in Table3．   

Regenerdedshootsweretran5ferredintq  

MS塩quid mediumCOntaining2％sucro5e  

弧dl．Om釘JIAA即BAto感ml止血er00t  

deⅥ或opment．   

ShowninT曲tel，Frequencies of ce11  

戯Ⅴ誌ion血nd亡（山）ny f（）rm且don wer七mu血  

hidlerin乱mediumcontaining8P vit＆mins  

than MS vitamins（血ta not showTt）．So  

We uSed mairdy8P vitam加応in protopユ由t  

culttmmedia王rLStead of姐S vitむnins．   

A鮎r one mon血．占m已11colonies were  

trans砧rred onto call11S f（〕fmation．medi＆．  

¶施聞 mdi乱W母指 亡OmpO馳d ofl／2MS  

昏d軌8P vit且mins乱nd2％餌肝OSe 乱nd  

Were・SupPlemented withv且rious kiI血aJld  
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ロ血相亡甜．  

（B）TTleFirst亡elZdivisit〕n（）亡CurTedorleWe亡kaflerprotDp【astsisDlatior）．  

（C〕CeltcoIorlies（JbtaiFledfromprottJP）astsaboutonemonthafterprotopIastsiso）atior）．  

〔D）Pr（】tOpTast・derived亡a川（2TTl（】nLhsaft巳rprutOpLastsisolationJ．  

（E）Adv亡ntitiousshootsre駅neratedonl］2MSshootforrnationmediurrl（about3monthsafter  

PrOt叩1asb如Iaiom）．  

（F）CompIeteplaTlt Dbt且inedin rt）Dt regenerali凸rlmedium（ahout4ETLOnthsafterprobptasts  

由0王aliD山．  

daJ・kgreen且fter trea，tment．We con写idered  

血出血e亡0lor血乱n辟WaSCauSedby乱l乱rge  

乱mOtlntOfce11s叩elutedfromprotoplasts  

bydegradatioTl．Therefore，Wetreatedint批t  

pl且ntl組VeSW他enEymeSOlutionu与hgthe  

methods d8弓Cribedinthe台eCtion of mate－  

ri昆Is．乱ndmethods．As a result，m且nyintact  

且ndvi且bleprotophsts couldbeobtainedin  

thi邑富加dy〔Fig．トA）．   

Prot坤1且St5elongated within3－4daysin   

ResultsandDi5CUSSion  

hordertoisolateprotoplast占fromplaJlt  

me5OPhylltissues，pl乱nt写are O氏en cutinto  

smallpieces to且Chieve more effective en－  

Zyme trea．tment．However，in the c且日e Of  

Spin乱Ch．only a few protoplasts could be  

isoIated from mesophylltis日ueS When this  

method was u＄ed，and most of them were  

broken during theisolation pro亡eSS．The  

color of the enzyme solution changed to  
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fopm且tion rnedium containing 5mg／E BA  

and5mg／ENAA withtheshootformation  

medjum containing5mg／lBA；acDmbiq  

nation of the 亡且11us formation Enedjl】m  

containing5mg／E BA andlOmg／E NAA  

withtheshootformation medium仁Ontaining  

lmg／Lkinetin（Fig．1－E）・   

lm order tDinduce adventitious roots，  

r嘩弾nera捷d 畠hロ0也 W朗℃・仕田値毎rredinto  

fresh MSliquid medi11m SuPPlementedwith  

lmg／LIAA orIBA．and cultured with  

sha，kinglOOrpm by rotary shaker．After  

about one moJTth of culture，White roots  

wereforrnedfromthesh叩tS（Fig．l－F）．  

In the present study．we have aGhieYed  

a pl訂1t regen町上山on sys鹿m for軸血瓜C出  

口Jgrα亡甜L．，uSi噸：血eint且出 血nd viable  

protoplasts obtained fromint且Ctleaves  

without cutting theminto sma，11pieces・  

Further studie与 are needed to 色Stablish  

a procedure of more efficient regen－  

era．tion of plaJltS from protoplaBt－derived  

cdli．  
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allthe media shownin Tablellmt cell  

divisiondidnotoccur且ndprotoplaBtSbroke  

downduringcuhureinthemediacontaining  

no2，4－D．First¢elldivisionoccurredwi血in  

oTle Weekin the medium containing both  

BA（ト5mg／E）and2．4－D（1－5mg／E）（Fig．  

Tr8），Especi乱Ilyinthemediumcont且ining  

5mg／EBA andlmg／E2．4－D．ce11division  

w且S Vigorous aJldalargenumber ofcolo－  

nieswereformed（FiE．1－C）．   

A允er 且bout one month of culture，the  

colonies obtained in this medium were 

transferred ontothecallus formation medi－  
umshowninTabIe2．Thegrowth乱ndthe  

number of colonies differed a．mo一喝 the  

petri－dishes，SOthecolonieswere・亡1鋸娼ified  

into two types according to the growth  

level〔vigomu5andweak〕．   

After a．bout orle mOnthofculture，ma．ny  

c乱11igrew wellinvariousmediaexceptone  

medium coTltaininglOmg／L BA andlO  
mg／EIAA（Fig．1－D）．ThenumberofcalIi  

tha，t greW Wellfrom the colonies of weak  

gfOWthwere fewer th乱n those from the  

colonies of vigorou与grOWth．These z・eSults  

sugge忌t that the condition or the growth  

levelofthetr乱nSferred亡Oloniesshouldh且Ve  

乱greatinfluence on［he・Subsequent callus  

proliferation．   

Calliwhich評eW tO 2mmindiameter  
were traJl＄ferred onto the regenera，tion  

media supplemented with kinetin，BA or  

zeatin．Most of them grew further．且nd  

vigorousca11u呂grOWthwasobscrvede叩e一  

亡ia11yin the medium supplemented with  

a巳atin．After 40days of culture，Shoots  

wer・eind11Cedinthe fo1lowing four tre孔t－  

ments：a COmbina．tion of the ca11us；forma－  

tion medium印ntaininglmg／E BA andlO  

mE／ENAAwiththe2kindsof5hoQtformむ－  

tjon media containinglmg／L kinetiTlOr5  

mg／1zeatin；a eOmt）in乱tion ofthe callus  


