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acidseqUemBceweH℃homologoustothoseofotherplamtIhaumathDMnepmtems． 
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ESTanzUysisofvmiousoIgamsmswaspafbmledto2mbzelhegeneaqXBssioninthedeveloPingtis＆』es釦donlheUme
dependentstages(AdamseM,1991,1992)CrBatingthegemeeXpH巳ssionpmmesisausefidmdhodtochalHctelizelhe

particul江oellsandtisaJesMItsUbamcM.,19g3jNidligpchieM,1996)IhM1esystem2mcEST8mzdysisismd2画abe肋er
appmadllhanlhedoningofasingdegenetoundeI目tandlhe節pe【imentaloIgamsmasaWholeESTalMdysisonvaIious
oHg日､図nswHsahca〔ｶﾉIBlmedL2mdlhedat副〕aseswB唾acq】mulabedfDrgeneI日lusc

」Dbblgmu""UMmcmﾂ伽0(１Ｍ》9℃ね'１i",z)isanin[Hgopl2mLinM]ichindcDgﾉlisaccumulatedinvacuolesind】eleaveodlsas

gjucosideoomnpoundThegiucoddecompoundofindoWWLindican6ndoDqd69gducoside）iscleavedbyMucosidasein 
chlomlDlasM1end】ecellsweXedestmyed,anddlehDeindClqdisail2OkidizedtofbmllheinsolUbleindigopig､臼]tMnamia
czL,lggZ199g).hlourlabmamIybvanousgenesfbrpmOeinshavebeendonedandchalactemzedMnamiemZ,199791999)． 
Thoseindudel3gucosidaseandtlan』[emlaseMnamiemL,1999,2004)．

mhissn1dy91heESTamUb/siswaspeIfbnnedtoexaminedlegeneem巳ssioninthegmwnleavesoffM〃Z印ＤＰ伽fEST
analysiscaniedoutmthissm〔b/1℃vealedlh虹arcdund2mcyofchlomplastgeneemesslonwasnotedAmongcflhem,acDNA
fbrlhaumatinPIikepmteinwasRDunJ 

IhesweettasIingpmtein,Ihaumalinwashlstfbundin6uilscfZ7im"、町omc℃DAMmj杉lliiBenelh,apl鋤naXiveMmpical
WestAhicaandwasstudiedonitsexcq〕UonaUysweettaste(VimderWelmldLoevebl972).maun剛iniscomposedof207
aminoapidlcsidueS5mditsisoelechicpointwasestimahedtobe血out12.TheswednessofthepHUbeinisIqntedtobe曲mJt
onehundlpdthousandof＆｣cmseonamolecuk江base(VhnderWelmdLoeval972)BasedonlheseinteIBsMingp呵)erUesof
lhaJmann,maWstudieswe幅IBporbedonitspmeinst[uctuletol巳vefdlhecnticalregionfbrlhesweehhessTbr巳vealdle
stlucmmlbaseoflhesweeh1essofU1eselxUbeins9thecxystalstlucnnCofthaumaUnwasdetemlinedbyKoamZ(1994)Ｏｄ１ｅｒ 
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AUmdomdeasesusedinlhissn2Cb/ｗＢＸｅｄ〕tainedhCmNewEn2landBiol曲s9Inc⑯evedyBMA).ＥＸＩｈｑＤＮＡ

pdyme23seandldtlBagentRDrpdymeHasech2dnImcIionGOR)Waspuud1asedE℃ｍｎＫ２Ｉ(aq【yotobJalXm).OU1erI巳ageIIts
usedinlhissnXh7w巳【巳aU園gentgI召血

のNAliblYmy

AcDNA1hBIyofJMﾜDC閲0"2."lwasconstruc0edmnU2emNAcfyoungleavesofU]eplantwilhadomDle-就mndedUnL
ZAPXRvecOor(ShztagenebLaJbllaCA)fbllowinglhemanufhchJ1℃,spmOocolasdesclibedpI℃viouslyMnmnieml.,1999)． 
PbagefDmingunitwasdebenninedtobe3xlOq/inlwhend】ea[penma並sstmed

An2lysisoflhenudeoUdeseCIjamoe2mdaminoacidse〔鵬me

HbmnclOgjescfmenucHeoMidesequenoesM1hlhelmompmteinswemcm2UyzedbylheBl剛pmgBmM1hlhepmtejn
databaselhmUgdlhbemetmeaminoacidse〔F1encesofESTSweIededucedhmlhellucleotidese〔menceusinglhe
GmlErYXsoftwmG 

EST8mablsis 

PhagpwasaddedtoE5伽γiと'zhzucnli(EcDliXL1Blue)q】1,】ⅡcfbrinfbdnMmdspIBadthemixmleondleagarplaOeto
fbnnpla０１澱es・PlnageDMsw巳NBisolahedhmnlhepla(FJesomhea野rplateMndwB2巳usedaslheDNAtemplatefbrPUMo
6unl2iM1einsatDNAIheamplifiedDMsweIeexm】inedbyagamsegddectlqDl】０m巳siMndlhosewilMzesofO3-l5k
basepailswBIcusedfMlemJdeoUdese〔lJenoemalysis．

POlymeⅡasech2dnlBacUonGm） 

ThehlseHtDNAinlhephagevec6oIwlsamplihedbyPCRwilhEXnqDNApolylnexaseor珈GoldDNApolymaHse
ThelmdicnwaspafbnnedwithanASTEC1hennalcycl団modelPC7W⑪mlmokzLJapan)．

NUdeoUdese〔F】enceanablsis

NUdeoUdese印BmpeofDNAwasan2UWzedwmhBigDyeq/deSe(FJencingRea[b/rcadioMDrDNMPEApPlied
Bio6yste､,CA)fmdABIPTi劃nDMse(FBen喧価AppliedBiosystem,CA)．
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RESUm＆AIVDmSCUSSmOIVS 

EST6malysis 

Tbt2dofl85clonesofphageDNAweIcisolatedRxmacDM1ibralytoma1yzeU1einsatDNATheinseItDNAinlhe 
phageDNAvectomX雁lsamplifiedbyPm,andlhenlheamplifiedDNAwasexammedbya摩msegelelectrqDhoIBsisDNA
whhO3-15Id〕pin劇ZeswaspooledfM1enlJcleotideseQIJence8mb/sisOfl85cl(xlesisolalDdB150cloneshadthemsat
DNAwilhO3-151d〕pinsizeOfl50clomeswillMheinsatＤＭ,７１donesshowedasingdebandinlheagamsegel
electmphoIesiMndthoseweuelhalusedaslheDNAtemplatehlhenucleoUdeseQIJencemab/sis 

lheinsertDMse〔J』encewasanabzedbyusinglhepvec0orpIim戯tomlplifylheDM,andappliedtoaDNA
seCIXence正nledetenninednucleoUdese〔FJenoesw巳IeexaminedlhehomolOgywilhlhelmownpmlpinseCFJencesinthe
dat２１)asenlus91hehomdo8WdﾌｾdnedbylhesealuMmUghmemetwnssIlownimlTkMeLAmomglhehomolOgiesobtZined 
仰donesM】evalufUedataM1hsigniEcantsimUaIilyweM8,andlhelBdundancyofgeneeXpI巳ssionofchlomplasL
cytoplasnMmdmcleargemesweIeobsewedasd】Owninm)lｅＬ

Table1．ＥＳＴｏｆＲ碗Ｃｌ。"Uumputativclyidcntificdwithknownproteins

Ｎｏ．Homologouspmtcinsidcntifiod 
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バパWzItIPsj3MHmlWUPDaputativepmtein
PhosphoKibosylamidoimidazole-succinocarboxiamidesynthetase 
HistoncH1 

PhotosystemlrpactioncentersubunitV,cmomplastpr巳cursor
Ribuloscbisphosphatecarboxylascsmallchainl 
60SnbosomalpmtcinL18PlexinB1p”cm5or 
Fructose-bisphosphatealdolase,chloroplastprecm巴or
S-adcnosylmcthioIhincdccarbo】Mascpmcnzymc
CytochlDmcB6-Fcomplcximn-sulfmrsubunit,chloroplastpl己Cmsor
E1ongationfilctDrLb 
ProbableglutathioneS-mnsfbmse 

Ribulosebisphosphatecarbo】qdasesmaUchainSSU26,chloroplastp”cursor
mmskctolasc 

Ribulosebisphosphatecarbo河lase/oxygenaseactivase,chloroplastplDcursor
Chalconesynlheta3e8 
T11aumatin-likepmteｉｎｌａｐ”cursor 
60SribosomalprmeinL11 

Fructose-bisphosph帥ea1dolase,chloropIastp礎Cu『soｒ

NUdeotidesequenoe2mddeduoedm】inoacidseqUenoeofthammnPHkepmtein
Amongd2el8cloneswilllasignificanthomoloeywasfbumM1eDNAfbrlhedlaLInahMikepmteinwasfbmndand 

ch…bemedlheDNAinlhisstu[ｶﾉkAsshowninFigl,1heDNAse〔FLa1oeofthelhaumatiMikepmteinofJM)zcUりり１W『,，was
composedcfl,320bp,includinglhecoClmgsequencecf765bpfM552uninoacidlEsiduesTheDNAconhUnslheh】itialMet
codon,５，mncoCHngse〔F1anceofl46bpand3，瓠lonco(Hngsequenceof306bpwilhpoly(A)se叩ence鉱3,-tenninalside1mle
sequ団lceammdlheinitialMetoodon(CICAmCqfitswellU1eKozak?smoliRFiglshowsthededuced2minoacidseq1ance
hmnU1eDNAse〔FJenceWl】enlheCに(moedaminoacidseCpenceofjM71mQ伽,uwasalignedandcomp（updwilhdherplant
lhaum2uinFlikepmteins9sigincanthomolOgieswithdh＆Ppm$einsweIc0bservedasshowninFigZAminoacidse(FJenceof 
lhzu｣maliMkepm0einofZMPzcmﾂｶﾞ切り〃wasmostsimilarMhatofMzlb4Mﾛｿ伽i、５５％idemilymd67％homdogD爪胞ly
similarlBsmtsweIemsoobt：dnedwiUlU1osecfBiP74sZD"1ｸblizKPbuPmBPeｱmbzLmdalsowilM'tJ6mclt】psM8cMmc"masshownm
Hg2 

AsshowninFigl麺dz1hispMeinEUmvaliousplantsoontainl5cysteinelBsidueapmbabMbnningmany(fsulfide
b【idgestost2d〕ilizeUnepmbeincomfDmmonTheoU1aPswednesspHU6ein,bmmnalsocontﾋﾟnndisulfideblidgesb2mdchemical
moC趾icaUoncfcysteinesleadtolossofsweehlessMng2mdHellekanL19g4)DiHbmmthDmlhfmmahn,1hesweeUResspmbein，
mostlhannaUh卍likepmtehmsofplants韮notendowedlhesweettastebandShowtheantifimgﾋﾞdacMyAsshowninFig3,1he
aminoacidsequenceoflhaumadMikepImeinofJMi0cUW7h"〃showSdahigllsimilaxitytolhatofd1aumajinnmn
Zhc皿",NzJ助QcDca&３．刀ﾛｶelIii;butshowssomediHbHBntpl印alies､Ih8mmatiMikepmteinofR伽h0wi伽has醐aminoacidS
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(Z07resid】esfbMP1h2mmahlO,andmestimaOedisoelecUicpointof77(l2fbrlhaumaIin)Pmb曲lylhethaumzmn-likepmbeinof
PM》Bct0mlmisalsofhncUomingasanMmgalpmIEininIcSponsetofhngalinfbctionRecem奴1hamnalMkepmteinwas
fbundhlstmnanhnals,SDhismcα、８７日gmmcJmdZoczMml2g71`mmcuO3Imldazzaaal,20M)AndhuugdMheseamhcflhe
genomedat｡〕asebasimnarse(JJancewasidemihedhmnlhenemabodeQUBPmrﾂﾞﾛcJZMiUZnYlelhaumatinP1ikepmteinsinaninms
ale乱socon5ide3Ddtopl可adefbnsemleagainstpmhogensCBIzmdazzaaaL,2004)．

GGACACTGACATGGACTGAAGGAGTAGAAAAAGAAAAAGATTTCCGCCAAGAAAAACCTT60 
GATCGGCTCGGCTCTTTTATGCGGCAAAGCCCCTCCAATTCACTCTTCGTCGCTGTAAATl20 
CAAACTcCAcrCGACGAATTcCTCTGATGGATCGcCCTTTCCAccTCTTCTTCTTCCTTc180 

MDRP-E--U-L-E-｣Ｒｆ参`ｌＨ
ＭＣ７ＵＣｍＣＴＴＣ7℃TCAOATGCCGAAGCGGCGTCGTTTCGGTTCGTCAATCGCTGCCGGC240 
HsLLLS-D-A_E=４－A~§毎４ＭがF脇辰ﾊﾙﾑ:cGI
ACACGGTGTGGCCGGGCCTCCICICCCGCGCCAACACCGCCCACCTCCCCACCACCGＧＧＴ３００ 
ＨＴＶＷＰＧＬＬＳＧＡＩＩＴＡＱＬＰＴＴＧ 
ＴＣＴCCCTCCCCCCTTCCAAATCGAAAACAGTACAGATTCCAAGATCCTGGTCCGCCCGGC360 
Ｆ－Ｓ－ＬＲＰ－Ｓ－Ｋ－Ｓ－Ｋ－Ｍ~１Ｍ卜!p企§ＦＴ鵬帛､:ccl
TCTGCGGCCCAACGCTCTGCTCTACCGACrCCGCCGGCAAGTTCGTCTGCCTCAＣＣＧＧＣＧ４２０ 
ＬＷＧＲＴＬＣＳＴＤＳＡＧＫＦＶＣＬＴＧ 
ＡCTGCGGCTCCGGCTCCGTCCAGTGCAACOGCGCCGGCGCCATCCCTCCCGCCACCCTCＧ４８０ 
ｉｊ－ｃＧｓＯ－Ｓ－Ｙ－Ｑ－Ｃ－ＬＭ」~Mpn:侭ムルIMMi
CCGAGTTCACACTTMCGGCGCTGGCGGCCTCGACTTCTACGACGTGAGCCTCGTCGACG540 
ﾊﾞｰＥＦＴＬＮＧＡＧＯ－Ｌ－Ｄ－－Ｆ－Ｙ－ＬＸ~ｌＭｒ~X行R
GCTACMCCTCCCGATGCTGGTCTTCCCCAGGGGCGGCTCCGGCGGCGGAGACTGTTCCC600 
b-VNLＰＭＳＶＦＰ－Ｒ－Ｇ－Ｇ－ｓ－Ｌｇ…9~!…R硬侭§
CCACGGGCTGCCTCGTCGACCTCMCGGCGCGTCCCCCGCCGAGCTTAGCGTCGCGGCGＧ６６０ 
ＰＴＧｃＬＹ－Ｄ－Ｌ－Ｕ－Ｑ…A~MP-Am跳F侭§侭T協侭M
AGGGAGGGAACTCGAGCCGGCGCGTGCGAGCCGTGGCGTGCMGAGCGCGTGCGAGGCTT720 
6-5-ii~WI5ZS二R－qx-2-A-咄AmM侭偏§m4nTRTAM
TCGGGGATCCGCAGTACTC両GCAGCGGGGCGTACTCGACGCCGGACGTGTGTAAGCCGT780
F-5~~ｉ－ｎＺＩＱｃ－ｓ－ﾛｰｰﾑﾊﾊﾙＭ`ミマＭ杼眠MccR
CGGCGTACTCGCAGCTGTi1CAAGCACGCGTCCCCCCGCGCGTACAGCTACＧＣＧＴＡＣＧＡＣＧ８４０ 
５－ＡＹＳＱＳＦＫＨＡＣ－P-E-4-X-LX_淵Xか〒P
ACAAGACCAGCACCTTTACCTGTGCGTCGGCGAAACTACGTGGTTATCTTTTGCCCTCCG900 
DKTSTFTCASAKLRGYLLPS 
CCCTATACCAGTGAGAAGCTGCTGGGGGCGCGAAGAATCGCAGGGGAGCTACCACTGGTG960 
ALYQ＊ 

jMMCTXTGXTGCACTTGCACTCCMCGGCCAATCATCCGG8CQ64q99理§T鷺１１:！
ii;X86XiT6満65f6666AGTTGcTcTTTTTcTGATccGAAmTCC2MCTTq4m19qR
醐Xfii66aM6ji6耐TTACTGACCCGAACTGGW4GGqI646TIH卿PlMi1lW（
誌66ﾃ猛iii了idjmMbATGATCMGTTTTTGTGATCTWC唾T亜WHi2WW11M
CATTGGTATTCAGCATTCTATTCTGCACTGTATGAATGAGTTACTTGTAAAAAGCGAAAAl260 
CTGTAATGAGTTGGGTTAGGATTGCTTCATCTTACTCCAAAAAAAAAAAAAAAAAAAAAA1320 

KASRSVDAPSPWSGRFWGRTRCSTDAACKFTCETADCGSGQVACNGAGAVPPATLVEITI MDlws 
GISRSVDAPSPWSGRFFGRTRCSTDASGKFTCATADCGSGQVSCNGNGAAPPATLVEITI Pi47wlIs 

D7wsGASTSLTVQAPWSGRFWGRSHCSIDSSGKFKCSTGDCGSGQISCNGAGASPPASLVELTL 
SKSKTVQIPRSWSGRLWGRTLCSTDSAGKFVCLTGDCGSGSVQCNGAGAIPPATLAEFTL PbbFmo鷲沈

AmbjdDPsjSNKAHSLQLPPLWSGRFWGRHGCTFDRSGRGHCATGDCG〒GSLSCNGAGGEPPATLAEITL
：：：＊＊＊＊：：＊＊＊：＊：＊：＊＊．＊＊＊＊．：＊＊＊＊．＊*＊：＊・＊：＊：

AANGGQDYYDVSLVDGFNLPMSVAPQGGT--GECKPSSCPANVNKVCPAPLQVKAADGS-Mblws 
ASNGGQDFYDVSLVDGFNLPMSVAPQGGT-GKCKASTCPADINKVCPAPLQVKGSDGS-nmd7Us 
ATNGGQDFYDVSLVDGFNLPIKLAPRGGS-GDCNSTSCAANINTVCPAELSDKGSDGS-BmU"s 

NGAGGLDFYDVSLVDGYNLPMSVFPRGGSGGGDCSPTGCLVDLNGACPAELSVAAEGGNS PbbgD池獅
Ambj〃sjSG--PELDFYDVSLVDGYNLAMSIMPVKGS-GQCSYAGCVSDLNQMCPVGLQVRSRNG--

＊：＊＊＊*＊＊＊＊：＊＊．：．：＊＊：＊．＊．：＊：：＊＊＊．＊．．．＊ 

Ｍｂｌ灘ｓ－－－－VISCKSACLAFGDSKYCCTPPNNTPETCPPTEYSEIFEKQCPQAYSYAYDDKNST
〃祁抵一一一VIACKSACLAFNQPKYCCTPPNDKPETCPPPDYSKLFKTQCPQAYSYAYDDKSST
Ph`…---1/Iid6i(§A6LALNQPQYccTGAYGTPDTcPPTDFsKvFKNQcPQAYS)OIYDDKsSI 

sRRvGAvA6k5ACEAFGDPQYccsGAYsTPDvcKPsAYsQsFKUACHW§WDD亜rPbbgD1ow加
AmbjdDpsjS-KRV-VACKSACSAFNSPQYCCTGLFGNPQSCKPTAYSKIFKVACPKAYSYAYDDPTSI 

：．＊**＊＊＊：．．．：＊＊＊：．．＊：＊＊.：＊：＊：＊＊：＊＊*＊＊*＊＊．＊ 

FTCSGGPDWITFCP----

FTCSGRPAYLITFCP---

FTCFGGPNYEITFCP---

FTCAS-AKLRGYLLPSALYQ 

ATCSK-ANYIVTFCPHHRH-
＊＊＿：＊ 

ＭＤＩ８ｌｓ 

ＢＵ９ｗ８ｓ 

ｎＵｍ酒

Pb!)gmO解れ
AmbidOpsis 

Figure2・Compar1sonofthaumatin･likeprotemofRrj"ctWi秘加with
thoseofvariousplants． 

＊showstheidenticalresidues；・showthehomologousresidues．
Figurel・Nucelotidesequenceofthaumatin･ｌｉｋｅｐｒｏｔｅｉｎｏｆ

Ｒｔｊ"cjo〃泌腕,anddeducedaminoacidsequence

＊showsthestopcOdon． 

MDRPFHLFFFLHSLLLSDAEAASFRFVNRCRHTVWPGLLSGANTAQLPTTGFSLRPSKSK 
-------------ATFEIVNRCSYTVWAAASKGD-AALDAGGRQLNSGESW 

＊:＊．；＊**＊：＊*＊．．．＊＊＊：＊．＊.．．：＊ 

Pbbgm8秘加
励醜郷aj0cocc灘

TVQIPR-SWSGRLWGRTLCSTDSAGKFVClTGDCGSGSVQCNGAGAIPPATLAEFTLNGA 
TINVEPGTKGGKIWARTDCYFDDSGRGICRTGDCG-GLLQCKRFGR-PPTTLAEFSLNQY 
＊：：：：．＊：：＊．＊＊＊＊．：＊：：＊＊＊＊＊＊＊：＊＊：＊＊＊：＊**＊＊：＊＊ 

PbbgD”” 

77MＭれatococcrs

GGLDFYDVSLVDGYNLPMSVFPRGGSGGGDCSPTGCLVDLNGACPAELSVAAEGGNSSRR 
G-KDYIDISNIKGFNVPMDFSPT-TRG-CRGVRCAADIVGQCPAKLKAPGGG-一一
＊＊：＊:＊：．＊：＊：＊＊．．＊：＊＊．＊．＊：＊＊*＊：＊．．．．＊ 

VGAVACKSACEAFGDPQYCCSGAYSTPDVCKPSAYSQSFKHACPRAYSYAYDDKTSTFTC 
－－－CNDACTVFQTSEYCCT----TGKCGPTEYSRFFKRLCPDAFSYVLDKPTTVTCP 

＊：．＊＊．＊．：＊＊＊：．．＊＊：＊＊：＊＊：＊＊＊:＊＊．＊．＊：、

ASAKLRGYLLPSALYQ 

GSSNYRVTFCPTA－－ 
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