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Inordertoclarifythedifferencesintheregulatorymechanism(s)oftheexpression

of1-aminocyclopropane-1-carboxylate(ACC)synthase(ACS)genesduringripening

inclimactericmelonfruitandnon-climactericcucumberfruit,twosetsoftheir

genomicDNAsequences,includingca.2kbofthepromoterregionsweredeter-

mined,usingPCR-basedmethods.ACSgenesfrom melon(CMe-ACS1,2)were

structurallysimilartotheircounterpartfromcucumber(CS-ACS1,2)intermsof

sizeandpositionofexonsandintrons,restrictionmap,andsequenceidentityof

exons,introns,proximal5’-flankingpromoterregionsandsplicejunction.Southern

blotanalysisindicatedthateachACSgeneispresentasasinglecopy.Transient

promoteractivitywasinvestigatedwithtwoconstructsofpromoter-β-glucur-

onidase(GUS)fusion,CMe-ACS1:GUSandCS-ACS1:GUS,inmaturemesocarp

tissuesofthetwofruits.Inmelondisks,GUSactivitiesconferredbythepromoters

ofbothCS-ACS1(－2098～＋42)andCMe-ACS1(－2187～＋67)weredetect-

ed,whichweredecreasedbytreatmentwith1-methylcyclopropene(1-MCP),an

ethyleneactioninhibitor.Incucumberdisks,however,onlyCS-ACS1:GUSwas

expressed;theactivitywasdecreasedwith1-MCP,anditwasnotaffectedby

propylene.TheseresultssuggestthatthepromoterofCS-ACS1hasapotentialto

beexpressedinthemesocarptissueofripeningmelonfruit,andthatthedifference

inethylenebiosynthesisbetweenmelonandcucumberduringripeningmaybedueto

thedifferenceincapabilityofformingtrans-actingfactor(s),notduetotheirACS1

promoteractivities.
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Introduction

Cucumberandmelonbelongtothesamefam-

ily,Cucurbitaceae.The former is a non-

climactericfruitwhilethelatterisaclimacteric

fruit.Bothfruitshave1-aminocyclopropane-1-

carboxylate(ACC)synthase(ACS)and ACC

oxidase(ACO)genes,constitutingmultigenefam-

ilies,andtheACSandACOgenesineachfruit

have extremely high nucleotide identity in
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respectoftheirrespectivecounterpartcDNA .

CMe-ACS1,amelonACSgene,isexpressedin

theplacentaandmesocarptissuesofripening

melon ,whereas CMe-ACS2 is expressed

mainlyinimmaturefruit.Incucumberfruit,CS

-ACS1,acorrespondinggenetoCMe-ACS1,is

notexpressedeveninmaturefruitswithor

withoutexogenousethylene.mRNA forCS-

ACS2,acounterpartgeneofCMe-ACS2,accu-

mulatesinmaturemesocarp,whichissuppressed

byexogenousethylene .Theexpressionpat-

ternsofthesegenesinimmatureandmature

fruitsindicatedthatthemaindifferenceinthe

ripeningprocessbetweenmelonandcucumber

mayresultfromtheexpressionpatternsofACS

genes,especiallytheACS1gene,duringfruit

ripeningandinresponsetoexogenousethyl-

ene .Forthisreasonwedecidedtodetermine

thepromoteractivitiesofACS1genesinthis

study.

Itiswellknownthattranscriptionofageneis

regulatedmainlybypromoterregionsthatare

locatedinthe5’-flankingregionfrom thetran-

scriptioninitiationsite.Therefore,itisimportant

toidentifysomespecificcis-actingelement(s)on

theACSgenomicsequences,whichregulatethe

expressionoftheseACSgenesbybindingwith

DNA-bindingprotein(s).ASafirststepinthis

direction,inthisstudy,genomicDNAsencoding

ACSfromcucumberandmelonarestructurally

characterized,andtheresultsofβ-glucuronidase

(GUS)transientassayusingfusionofACS1pro-

moters:GUSreportergenearediscussed.

MaterialsandMethods

PlantMaterials

Cucumber(CucumissativusL.cv.Honor,a

parthenocarpiccultivar)and melon (Cucumis

meloL.cv.Andes)fruitsweregrowningreen-

houses.Melonfruitwereharvestedatcommer-

cialharvestmaturity(maturestage,45-50days

afterpollination)whenthefruithadalready

attainedthestageofclimactericriseinethylene

production.Cucumberwerealsoharvestedat

maturestage(35-40daysafteranthesis ).Ahalf

ofthemelonandathirdofthecucumberfruits

were treated with 1-methylcyclopropene (1-

MCP)for16hrsaccordingtoNakatsukaetal..

Anotheronethirdofthecucumberfruitwere

treatedwithpropylene(5000ppm)for24hrs.Both

treatmentswereperformedatthebeginningof

experimentswithintactfruitsbeforetheprepara-

tionofdisks.

DNAisolationandsouthernblotanalysis

GenomicDNA wasextractedfrom thepeel

tissueofcucumberfruit,andfrom theyoung

leavesandthematurefruitmesocarpofmelonby

themethodofMurrayandThompson .Genomic

DNA (7.5μg)from melonandcucumberwas

digestedwithHindIII,XbaIandEcoRI,size-

fractionatedbyelectrophoresisin0.8% agarose

gels,andthenblottedontoHybondN Nylon

membranes (Amersham). Membranes were

hybridizedwith P-labeledcDNAprobesprepar-

edfrom pCS-ACS1andpCS-ACS2 at37°C

overnightinabuffercontaining50%formamide,

5×SSPE,5×Denhardt’s,and0.1% SDS.After

hybridization,membraneswerewashedtwicefor

15mineachat60°Cin0.2×SSPEand0.1% SDS,

andthenexposedtoimagingplate(FujiPhoto

Film,Tokyo)atroomtemperature.

CloningandSequencingofCS-ACS1,CS-ACS2,

CMe-ACS1andCMe-ACS2

From thecDNAsequencesofCS-ACS1,CS-

ACS2,CMe-ACS1andCMe-ACS2reported ,

gene specific primers were synthesized and

genomicDNA fragmentswereamplifiedwith

genomicDNA asatemplatebyinversePCR

(IPCR)accordingtoOchmanetal. andTriglia

etal.,andLAPCRinvitrocloningkit(Taka-

ra)accordingtothemanufacturer’sprotocol.The

conditionsfortheIPCRwereasfollows;1min94

°C,2min55°C,3min＋10secextension/cycle72°C

for30cycles.TheamplifiedgenomicDNAfrag-

mentsinvitrowereclonedintopUC118(Takara)

orpCR2.1(Invitrogen)plasmidsandsequenced
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usingDNA sequencers(373A,ABIandDSQ-

1000L,Shimadzu).Thesequencesofgenomic

DNAs were determined by overlapping the

obtainedsequencewiththeknownregions.The

putativeinitiationandterminationsitesfortran-

scription weredetermined by comparing the

genomicDNA sequencewith thefullcDNA

sequence .Phylogenetic tree wasgenerated

usingtheCLUSTALW program.

Plasmid Construction ofACS Promoter:GUS

ReporterGene

Usingthedeterminedsequenceof5’-flanking

regionsofeachACS1gene,genespecificprimers

weresynthesizedandobjectivepromoterregions

ofca.2kbwereamplifiedbyPCRwithgenomic

DNA from melonandcucumberastemplates.

EachprimerusedforPCRcontainedasiteof

optimalrestrictionenzymewhichfacilitatedthe

subcloningintothepBI221(Clontech).pBI221

plasmid,whichcontainsCaMV35Spromoter-β-

glucuronidase(GUS)-nopalinesynthase(NOS)

terminator-cassette,was digested with the

respectiverestrictionenzyme,andthePCRprod-

uctsweresubclonedintotheplasmidbyreplac-

ingCaMV35Spromoterinordertoconstructthe

ACS1promoter:GUSfusion.Theconstructswith

ca.2kbpromoterswereCMe-ACS1:GUS(－2181

～＋67,2248bpofpromoter)andCS-ACS1:GUS

(－2136～＋69,2205bp).AplasmidwithoutCaMV

35SpromoterwaspreparedbyremovingCaMV

35Spromoterfrom pBI221(pBI-35S)andthe

originalpBI221plasmidswerealsousedascon-

trolconstructs.Thefidelityoftheconstructswas

confirmedbythesizeoftheinsertsandbyse-

quencingtheregionaroundthejunctionbetween

thepBI221plasmidandtheinserts.

DeliveryofParticlesbyBombardment

AfterplasmidDNAconstructswereintroduced

intoEscherichiacoli(JM 109,Takara)andcul-

turedinLB medium,theywerepurifiedwith

QIAprepSpinMiniprepKit(QIAGEN)andcoat-

edontotungstenparticlesaccordingtoTakeuchi

etal. by ethanolprecipitation.TheDNA-

coatedparticlesweredeliveredwithaparticle

bombardment device (IDERA GIE-III type,

TANAKA,Hokkaido)intotissuedisks(diameter

1.6cm,thickness2mm)preparedwithcorkborer

andlaserbladefrom themesocarptissueof

cucumberandmelonfruits.Theconditionsfor

bombardmentweresetaccordingtothemanufac-

turer’sinstructionasfollows;acceleratingpres-

surewas6kgcm ,stopper-to-target-tissuedis-

tancewas5cmandpartialvacuuminthesample

chamberwas650-700mmHg.Thebombarded

tissueswereplacedinsterilepetridishesand

incubatedat25°Cfor24hunderhumidifiedcondi-

tions.

GUSTransientAssay

Afterbeing bombarded with particles,the

mesocarpdiskswereincubatedfor24handthen

storedat－20°Cuntilenzymeextraction.The

tissuesweregroundtoapowderinliquidnitro-

genandmixedwellinextractionbufferconsist-

ingof100mM NaHPO (pH7.0),20mM EDTA,

0.2% TritonX-100,0.2% Sarkosyland20mM 2-

mercaptoethanol.The enzyme solution was

centrifugedat15,000rpmfor10minat4°C.Fol-

lowingthedeterminationofproteincontentin

thesupernatant(crudeextract)usingBradford

reagent (Bio-Rad),anequivalentto20μgpro-

teinwasusedfortheenzymaticreactionfor

fluorometricassay.The200μlofreactionmix-

ture,including80μlof2.5mM 4-methylumbel-

liferylglucuronide(MUG)asasubstrateand

enzymesolution,wasincubatedat37°Cfor4h

accordingtoJeffersonetal.andKosugietal..

Fluorescencewasmeasuredwithexcitationat

365nm andemissionat455nm usingaspectro-

photofluorometer(F2000,Hitachi).The GUS

activitywasexpressedaspmol4-MUmin mg

protein .

ResultsandDiscussion

StructuralCharacterizationofCMe-ACS1,CS-

ACS1,CMe-ACS2andCS-ACS2

Southern blotanalysis was performed on
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melonandcucumbergenomicDNAdigestedwith

threerestrictionenzymes(Fig.1),usingcucumber

cDNA probes(Fig.2),pCS-ACS1and pCS-

ACS2 .Apartfrom cucumbergenomicDNA

digestedwithXbaIandmelongenomicDNA

digestedwithHindIIIandXbaI(Fig.1A),single

bandwasdetected.Theresultscorrespondedwell

withtherestrictionmap(Fig.2),andindicatethat

eachACSgeneinbothspeciesispresentinone

copyperhaploidgenome.

Thegenomicsequencesof6241bp,6408bp,5075

bpand5640bpforCMe-ACS1,CS-ACS1,CMe-

ACS2andCS-ACS2,respectively,weredeter-

minedinthisstudy.Eachsequenceincludedmore

than 2kb of5’-and 80-670bp of3’-flanking

regions(Table1).CMe-ACS1 andCS-ACS1,

whichwerehighlyhomologousatcDNA level

(91% identicalatnucleotideleveland96% at

aminoacidlevel,Table1),wereevenstructurally

similarintermsofsizeandpositionofexonsand

introns,andrestrictionmap(Table1,Fig.2).

Sequenceidentityinintronsand5’-flankingand

3’-flankingregionswasratherlow(between70

and80%),but5’-distalpromoterregionwas

moredivergentwith66% identity(Table1).

Almostthesamestructuralcharacteristicswere

observedbetweenCMe-ACS2andCS-ACS2,but

withhighersequenceidentitythanACS1inexons

andintrons(Table1,Fig.2).

Allthefourgenescontainedfiveexonswhich

wereinterruptedbyfourintrons(Table1,Fig.2).

ACSgenesfallintothreeclassesonthebasisof

theintronspresent:fourintrongenes(zucchini,

CP-ACS1A,1B),threeintrongenes(Arabidopsis

thaliana,AT-ACS1,2,4;tomato,LE-ACS2;

wintersquash,CM-ACS1;rice,OS-ACS1),and

twointrongenes(tomato,LE-ACS3,4;potato,

ST-ACS1A,1B).Thefourgenesinthepresent

studycontainedthesamenumberofintronwith

CP-ACS1A and CP-ACS1B from zucchini,

belongingtothesamefamilyCucurbitaceaewith

Fig.1 Southernblotanalysisofmelonandcucumber

ACCsynthasegenes.GenomicDNAfrom the

twospecieswasdigestedwiththreerestriction

enzymes,HindIII(H),XbaI(X)andEcoRI(E),

fractionatedonanagarosegel,blottedand

hybridized with P-labeled cucumber ACC

synthase cDNAs,pCS-ACS1(A) and pCS-

ACS2(B)asprobes.Eachlanecontains7.5μg

ofDNA.

Fig.2 Partialrestrictionmapsandgeneorganization

offourgenomicDNAsencodingACCsynthase

genesfrommelon(CMe-ACS1,2)andcucumber

(CS-ACS1,2).Codingregionsareindicatedby

filled blocks,and 5’- and 3’-untranslated

regionsbyopenblocks.Thelinesconnectingthe

fiveexonsrepresentthefourintrons.The＋1

andarrowsindicateputativestartanddirection

oftranscription.PPAS stands forputative

polyadenylationsignal.BarsinCS-ACS1andCS
-ACS2indicatethepositionoftemplatesfor

preparing probesforsouthern hybridization.

Abbreviationsforrestrictionenzymesareas

follows;B,BamHI;E,EcoRI;H,HindIII;K,KpnI;P,

PstI;Sa,SacI;Sl,SalI;Sp,SphI;X,XbaI.
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melon and cucumber.Furthermore,the four

intronsofCMe-ACS1andCS-ACS1interrupt

thecodingsequenceatthesamepositionasthe

fourintronsinthezucchiniCP-ACS1AandCP-

ACS2Bgenes(Table1).

ItisinterestingtonotethatCP-ACS1A,CS-

ACS1andCMe-ACS1sharehighlyhomologous

cDNAsequences andsimilarstructuralcharac-

teristicsofgenomic DNA.Fig.3 shows a

phylogenetictreegeneratedonthebasisofamino

acidsequencealignmentusingtheCLUSTALW

program.Theresultindicatedthatthesequence

ofthecodingregioniscloselyrelatedinCP-

ACS1A,CS-ACS1andCMe-ACS1,andbetween

CS-ACS2andCMe-ACS2.Thecloserelation-

shipbetweenthesegeneswasalsoobservedeven

whenphylogenetictreewasgeneratedusing5’-

flankingsequenceof1.5kb(datanotshown).

ThesethreeACS1geneshavebeenreportedtobe

wound-inducible .

Theintron/exonjunctions,whicharetypicalof

donorandacceptorsplicesites,wereestablished

byreferencetothesequenceofeachcDNA.

Table1 StructuralcharacteristicsoftheCMe-ACS1,2andCS-ACS1,2genesbasedonthenucleotidesequences

determinedinthisstudy.CP-ACS1AandCP-ACS1Bfromzucchindarealsoincludedforcomparison

Region
Length(bp)

CMe-ACS1 CS-ACS1

Identity

(%)

Length(bp)

CMe-ACS2 CS-ACS2

Identity

(%)

Length(bp)

CP-ACS1A CP-ACS1B

Promoter Distal5 1681 2196 66 1908 1748 58

Proximal5 500 500 78 500 500 79

5’UTR 102 127 81 76 62 95 51 64

Exon1 177 177 95（97) 183 183 97（100) 177 177

Intron1 107 91 69 91 88 88 87 87

Exon2 132 132 97（96) 132 132 94（98) 132 132

Intron2 103 89 76 111 109 80 83 88

Exon3 161 161 96（98) 161 161 94（98) 161 161

Intron3 774 796 75 228 224 84 465 1258

Exon4 567 567 95（97) 595 592 96（96) 567 567

Intron4 562 494 76 96 95 90 86 86

Exon5 445 445 96（95) 402 402 97（98) 445 445

3’UTR 568 549 81 478 489 91

3’-flanking 362 84 71 114 675 77

cDNAfull 2152 2158 91（96) 2027 2021 94（97)

Total 6241 6408 5075 5460

ａ)Promoterregionfurtherupstreamfrom－501

ｂ)Promoterregionfromputative－1to－500

ｃ)Untranslatedregion

ｄ)Excluding5’-and3-untranslatedregion,respectively

ｅ)Thecorrespondingproteinsequenceindentitylevelsinparentheses

ｆ)ProcessedfromtheDDBJdatabasesequence,accessionnumberM61195

Fig.3 A phylogenetictreeofACC synthasegenes

generatedbytheCLUSTALW programonthe

basisofpolypeptideaminoacididentity.DDBJ

accessionnumbersareasfollows:CMe-ACS1,

AB032935;CS-ACS1,AB032936;CP-

ACS1A,M61195;CM-ACS1,D01032;CMe-

ACS2,AB032937;CS-ACS2,AB032938;

CM-ACS2,D01033;LE-ACS2,X59145;LE-

ACS4,M88487;CS-ACS3,AB006804;LE-

ACS3,L34171;LE-ACS7,AF043122.
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ComparingthesplicejunctionsequencesinACS

genesfrom melonandcucumber,thesequence

wasidenticalbetweenCMe-ACS1andCS-ACS1,

andCMe-ACS2andCS-ACS2.Alltheintrons

startedwith‘gt’andendedwitheither‘cag’or

‘tag’(datanotshown),whichconcurredwiththe

reportbyBreathnachandChambon.

InthepromoterregionsofCS-ACS1andCMe

-ACS1,TATAandCAATboxeswerepresent.

GCCbox,whichhasbeenreportedtobepresent

inethylene-induciblepathogenesis-related pro-

teingenes ,wasnotidentifiedinthepromoter

sequences,butinbothCS-ACS1andCMe-ACS1

wereidentifiedsequencessimilartoethylene-

responsive-elementincarnationGST1gene,E4

upstreamregulatoryelement ,andsomeother

cis-actingelementsthataresimilartotranscrip-

tionbindingsitesreportedinotherplantgenes

(datanotshown).

Theseresultsindicatethatnotonlythestruc-

turalcharacteristicsbutalsothesequencesof

melonACSgenesaresimilartothoseofcucum-

bercounterparts,althoughthesequencesinthe

promoterregion,particularlydistal5’-flanking

regionsarelesshomologous.

GUSTransientExpression

Whenfluorometricassaywascarriedoutusing

mesocarpdisksofripeningmelonfruits(Fig.4a),

GUSactivitiesconferredbybothpromotersof

CMe-ACS1 and CS-ACS1 were detected at

ratherhigherlevelsthanthoseconferredby

CaMV35Spromoter,andweredecreasedby1-

MCPtreatment.Thissuggeststhattheremaybe

some ethylene-responsive elementpresenton

bothpromoters.Thepatternofchangeinpro-

moteractivityofCMe-ACS1by1-MCPparal-

leledtheresultsofnorthernblotanalysis ,in

which mRNA abundanceforCMe-ACS1 de-

creasedbythesametreatment.Theseresults

indicatethatthepromotersofCMe-ACS1and

CS-ACS1ofca.2kbaresufficienttodirect

reportergeneexpressioninthemelonmesocarp

tissue,andtorespondtoethylene.

Whenthesameconstructswereintroducedinto

maturecucumbermesocarpdisks,GUSwasex-

pressedonlybyCS-ACS1:GUSconstruct;1-

MCPreducedtheactivity,butpropylenedidnot

affecttheactivity(Fig.4b).CMe-ACS1:GUS

activity,however,wasatbasallevel,andwasnot

affectedbythesetreatments.SinceCS-ACS1

mRNAaccumulatesonlyinthemesocarptissue

ofimmaturefruittreatedwithwoundingand

auxin,butnotintheintacttissues ,theGUS

activityconferredbyCS-ACS1promotermaybe

duetotheeffectofwounding(cutting)imposed

onthedisksduringpreparation.Thefactthat

CMe-ACS1:GUSactivitywasatbasallevel,

contrarytoCS-ACS1:GUSactivity,suggests

thatwound-responsiveelement(s)maybeabsent

onca.2kbofCMe-ACS1promoter,butmay

existonca.2kbofCS-ACS1promoter.The

Fig.4 PromoterexpressionofCMe-ACS1 andCS-

ACS1inmaturemelonfruitdisks(A),andin

maturecucumberfruitdisks(B)expressedas

GUStransientactivity.pBI-35Sisaplasmid

whichwaspreparedbyremovingCaMV 35S

promoterfrompBI-221.
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decreasedlevelofCS-ACS1:GUSactivityby1-

MCPandapproximatelythesamelevelofactiv-

itywiththecontrolbypropylene(Fig.4b)coin-

cideswellwiththeresultsofO’Donnelletal.(13),

whoreportedthatethyleneisarequirementfor

thewound-responsetransductionpathway.

Inpreviousstudies,weclarifiedthatthediffer-

enceinethylenebiosynthesisbetweenmelonand

cucumberisduetotheexpressionorlackof

expression ofACS1geneduring fruitripen-

ing .Wehad,therefore,expecteddifferences

inpromoteractivityofeachACS1genetoalarge

extent.However,thepromoterexpressionof

CMe-ACS1andCS-ACS1wassimilaratleastin

maturemelondisks.TheresultsofGUStransient

assayindicatethatthepromoterofCS-ACS1can

potentially be expressed in ripening melon

mesocarp,andthattheCMe-ACS1promotercan

notbeexpressedinmaturecucumbermesocarp.

Thissuggeststhattheremaybeadifferencein

thecapabilityofformingtrans-actingfactor(s)

forACS1promoterbetweenthetwofruits.The

factor(s)includesaDNA-bindingprotein,thatin

turnregulatesgeneexpression.Inmelonfruit,

certaintrans-actingfactor(s)maybesynthesized,

leadingtothetranscriptionofCMe-ACS1,butin

cucumberfruitssuchfactorsmaynotbesynthe-

sized,resultinginfailureofCS-ACS1expression,

thusbasalethyleneproduction,duringripening.

Toclarifythisissue,furtherinvestigationswill

berequired,usingmoreconstructsofpromoter-

reportergenefusion,sothatcis-actingelements

which areimportantin regulating thegene

expressioncanbedistinctivelyidentified.More-

over,itisimportanttodetectsequence(s)on

whichDNAbindingprotein(s)binds,andtochar-

acterizetheseprotein(s).Throughsuchinvestiga-

tions,itispossiblethatthedifference(s)inthe

regulationofCMe-ACS1andCS-ACS1tran-

scriptionwillbeunderstoodmoreclearly,which

mayleadtofurtherelucidationofthefundamen-

tal differences in ripening characteristics

betweenthetwofruits.
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メロンとキュウリの ACC合成酵素遺伝子の構造的特徴と
GUSトランジェントアッセイによるプロモーター活性

塩見慎次郎 ・小倉 恵実 ・山本 幹博 ・中村怜之輔
久保 康隆 ・稲葉 昭次

（ 応用植物機能学講座・ 生物機能開発学講座）

クライマクテリック型果実のメロンとノンクライマクテリック型果実のキュウリの果実追熟に伴う１-アミ

ノシクロプロパン-１-カルボン酸（ACC）合成酵素（ACS）遺伝子の発現調節機構の相違を明らかにするた

めに，それぞれ２種類のACSのゲムノDNA配列（約２kb）をPCR法を基にして決定した．メロンのACS

遺伝子は，エキソンとイントロンのサイズおよび位置，制限酵素地図，エキソン・イントロン・近位の５’上

流プロモーター領域・スプライシング部位の塩基配列において，それぞれ対応するキュウリの ACS遺伝子

とよく似た構造をしていた．サザンブロック解析の結果，各 ACS遺伝子はシングルコピーとして存在する

と考えられた．CMe-ACS1とCS-ACS1の一過的プロモーター活性をβ-グルクロニダーゼ（GUS）をレポ

ーター遺伝子として両果実の成熟果肉を用いて調べた．メロン切片では，CS-ACS1（－2098～＋42）なら

びに CMe-ACS1（－2187～＋67）のプロモーター発現による GUS活性が検出され，エチレン作用阻害剤

の１-メチルシクロプロペン（１-MCP）処理によって減少した．しかし，キュウリ切片においては，CS-ACS1：

GUSのみで GUSが発現し，活性は １-MCP処理で減少し，プロピレン処理ではコントロールと同レベル

であった．これらの結果より，CS-ACS1のプロモーターがメロン成熟果肉組織で発現する潜在能力をもつ

こと，メロンとキュウリの成熟に伴うエチレン生合成の相違はACS1プロモーター活性によるものではなく，

両者のトランス因子合成能の相違によることが示唆された．

c)くらしき作陽大学食文化学部
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