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Abstract  

PropertiescLfextracellul且raminopeptidasefromEugLeTWPisc帥rmLsculturedwith  

potatoproteinwasstudied．ATninopeptidasesinthecellmembraneandc111tured  
mediumexhibitedoptlmumaCtivitiesataroundpH8，butvariedmarkedlyinmolecular  
weighl（eytoplasm：771000；medium，141000）・Theaminopeptidaseincultured  
medium exhibited optlm11m aCtivlty at arOund35℃and wasinacLivaLedat55℃・  

pcMTlpotenuyinhibitedtheenzymeactivLty・aJld2mercaptoethar101thoroughly  
preventedtheinhibition．Theenzymewasalsoinactivatedbyiodoacetamide・and  
thein且CtivaとionwaseTlhan¢edbythepresenceofurea  

Theseresultssug酢Stthatthee山r且Cellularaminopep血且Sefromガ．か甜仲川琉  

。。，．tainsrreesulfhydrylgroup（s）whichisTequiredfortheenzymeactivityandis  
buricdinsidethefoldedprotein．  

Key≠・Ords：alkylaLingagent，aminopeptidase，degradation，血gJgMp上se的Ⅲii5・  
Ⅰ）Otab，prOte九sulrhydrylTeagent．  

E，piぶぐ折）rmiぶisol且tedrromaces3pOlaLthe  

TokachiT6bu Starch Factoryin Urahoro．  

ⅠIokkaido，W且SuSed．  

仇眈re扉E．面相わ川諭   

且pi5C的rm孟8WaSeulLuredinO．5Loramedi  

um shownin Tablelfor14days．The medium  

wasagitatedushgamagrleticstirTeraL20℃in  

3，0001ux．Contamination or other microorgan－  

ismsinto the cultllreInedium was checked by  

culturingthcrnediumonTlutrienL且garPlates．  

Pr印αr招症）爪すpo乙α亡OprO亡ei几   

PotaLotubers（1kg）wereslicedandhomoge－  

niヱedinl．2L orlOmMsodium且SCOrbat（）uSing  

a mixer．Arter squeezing through LhreelELyerS  

ofgauze．thehomogenatewasfiltratedthrough  

Introduction  

Disposalof■p（丸且tO）uiecisaburdemforstarch  

manufacture．N＾KAYAMA3L reported that EtL－  

gleTZa WaSCffectivefordisposl⊥一gthcwastewa  

ter．In recent years，仇gZe71αpisc小）rmf5ⅥraS  

roundtDpTOliferateincessp001sinsはrchractor土es  

Wc reported thatE．piscih”TnisutilizespotaLo－  

protcin as the sole 80urCe Of nitrogen after  

（legradatlonbyextracellularaminopeptidasel・5〉  

The pre.ent sludy deals with thr propertios of 

thea】nlnopeptida3errOm丘ご．pまぶc折〉rmi5．  

MaterialsandMethods   

O7官α柁iざmUぶgd  

帯広畜産大苧環境植物研究室（〒080 北海道帯広苗稲田町）  

LaboratoryorRnvironlnentalBotany，OhihiroUnivcrsltyOfAgricultureELndVetcrinaryMedicine・  

Objhir（〕，Hokkaido O80，Japan  
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托ntri一喝ation atlO，㈹Og for aO mi11and diか  

1yzed8二galnSttheburreくrfQrl血y．Tbedi′alyz8ヒe  

W8Su呂edasthemediumenヱyme．  

A由句＝ゾの相加叩噴油通知玖蛮勇－i砂   

There琴CtionmixtureぢOnSistedo相成orTrlS  

HClbul■rer（50mゝⅠ，pH8．8）coれt貪ini再パ巨細M  

leucinenitroanilldeand．b．2舶ofぐrudee′nzyme．  

The miⅩLure wa呂incub且ted ai且O℃ror5h，  

followedby8ddingl粛or3P邦aceticac吼クーNi－  

Lro且nilinereleasedw且SmeaSuredat41ロn叩．  

臨山血甑血加齢昭和   
恥zyme soluti（）nWa8loaded ont（）a艶pb鱒de：て 

G100coll】mn（】．5Ⅹ58cm）eqllilibl・aもed wi仇  

Na－phosphateburr即（50mM，pIi7．0）cQn反iⅣ  

i叩0．1MN8Cl乱ndeluLed witlltheb11r一郎＆t8  

rIo≠・rate8f7．5札g／b，Tbeelu8tgWa5eOlleeted  

iT12舶rr8ぐtions．  

且fllterp叫erunderreducedpressure．So長dam 

mQnium8n鵬捷Wa白addやd tc仁班8Sup8rJ18tant  

リp tO88％s如uration，わ1lowed by日tanding at  

5℃bverni融札 Th七Preelplt′注樋WaS、eOlleeted bダ  

centrifugatior＝鵡8．OOOgfor15minanddialyちed  

色盲員1n畠t deioni才さd water†dr adays．Aft即Cetl 

triru官8ti亡叫tbe＄upernat駄mtWaSuSed∈ほpOねto  

PrOteiI】弓0111tion 

T′8bJel．Co汀岬03itionofb即8lmodjum 

CoTnp肌nd  Corleentration（喝／L）  

（ⅩH4く）2HI｝01  

EH2PO4  

M碧SO4・7H20  

CaC12・2HzO  

ア¢SO4・7H20  

Mne12‘4H20  

CoClヱ・8Hく20  

ZnSO‘・7H普O  

NaヱMoD4・2H20  

CtlSOd・5H20  

1，00q  

l．0餌）   

409   
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a．3   

1．8  

1．1  

0．4  

0．3  

0．02 

Naさ一Citrate・2H20  516  

VitaminBl  O．2  

Vit且mln王i▲2  0．㈹1  

P（血topr（）leil1  3．0  0
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鼎尊鋸助如巧律化鹿働喝刑部   
Crud¢ ¢nZ）rmeS WeTe PTep乱丁ed f叩m eyb－  

pl粗か正巳〆画面納品抽＝毎飢1turdmモdil】m．  

有頭知的叩両肌1tured8Smentlonedab9咋WaS  

colle¢ted bycentrifu雷魚tiorlatl－500g fQrlDs蝕．  

ÅfLer w且＄hing with5Q戚or distilled water by  

c8ntr汀ug如iol18Ll．500g forlOs既，the preclpト  

tatew即homl）ge最甜din6舶、Of N註Pb¢Spb且te  

bu∫fer（ 

ultね細nicgener8tOr，foll伽Ⅳedby¢eT血血g8tion  

atl，関野g、ror80miJl．Artertwieec8ntrifugatioh  

射加川棚g無か錮mi¶，tbe．supernatantw鮎uSed  

a竃thecytopl色SmenZyme．   

Humanr一首l（）bulin（150喝）札nd且mmOnium  

stll払t9We】Te added suce自評由紀ly to the畠up8r」  

natanもOrtheⅢ1t11r㊤d medium（即0舶）．The  

pr8Cipit8teprOdueedbetween20and別％忘且餌rむ  

tion8f8mmOnillm Sulf且Le w8S COlle轍d by  

1．0  1．5  2．0 

Ve／Vo  

Fj臥1 D8fe「mi冊tionofthemol耶ulらrW8j帥t  
Of aminop叩tid8SeS fr（】m CytOPlasm of  
且β壷頭掠潮‘g良ndculもur¢d meditlmtly  
columncllrOma仕官raphy叩Seph8如Ⅹ′G  
180．Vo，VOidvolum；Ve，台I11もioJlVOllユ血e．   
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AmiT10pepLi血serrom劇曙知将か叩的棚減  
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Temperature（℃）  

Fig．4 Th8rmOStabilityof8minopeptid8S8from  
cultured modjum．EnzYme SOIution  
（0＿2■ゼ）w8St柑8tedat8giv帥t¢mPe「－  
8tu「8fo「20min．  

Results   

〟0′gcL血「リノgig板材αm上几qp印fi血ざe   

Moiccular weightsofthe aminopeptidasesin  

thecytopl且Sm且ndsupernatantwere771DOOand  

14，0帆respectively，且Sdeterminedbygelchro－  

matography（Fig．1）．  

場伍出れ虎hmm血叩甲山払削油壷品   

AmiIlOPeptidasesinthecytoplasmandmedium  

exhibited optlmum aCLivities at pH7．5and8．0，  

respectively（Fig．2）．  

上〝ビC‘げ∠eデー坤erαはreonαmよ几叩epff血ge凸C£工u上‘γ   

The medium aminopeptidase exhibited an  

optimumactivityat35℃（Flg．3）．Theenzyme  

acLivILy decre且Sed drastically at55℃and wa6  

completelylost at60Ocin Lhe absenccofsub  

strate（Fig．4）．  

句アビぐ‘q／pC材β α乃d 2merぐqpheよんα花OZ orl  

l：門J∴・イーり）／！lJ小一、・いイ＝1い   

The medium aminopeptidase activlty WaS  

potentlyinhibitcd by625FLMpCMB（Table2）．  

Theinhibition or the enz）rmelⅣaSlhoroughly  

prevented by the presence of25mM 2mCrCap－  

toethanol．  

帥cとげme上αJわnβ8れd EDm〃托αmJ乃qP印－   

7  8  g  

一日  
Fig．2 EffectsofpHonelCtiviti8SOfaminDPeP－  
tidasesfromcYtOPleLSmOfE．piscVc・rm亡s  
8nd cultured medium．（●）αれd（○）rop－  
resent8Ctivities using McILv8ine8nd50  
mMVeron81buffers，reSP8CtiveIy．  
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Fig．3 Effectsof temperatur80n8CtivitYOf  
amjnop合Ptidasefromc山tu「ed medium  



1紬  S．YAMÅMOTD，T．NIS打TMURAafld Y．MtIN¢  

奴払醇α頭加わ   
Tlle eだ¢etS Of the metalions on th（！med山m  

aminop坤tida包eaCtivitさrW色reeXaminedat2mM  

（Table郡． Aln¢ng theionste£ted，Zが＋and  

Fe巳＋irlhibited52aⅢd35タ石Ofttle＆Ctiviけ∴岬軸鱒－  

tive王y．Aslightinhit－itionwasalsoob5erVedby  

t作劇mentwitbMo2十，Cl12■8rC82†．QntheDther  

hand，Co2十sl主glItlyenh弧C¢d地ea¢ti吐丹、Wllile  

即汀Aslightlyinhibitedtheactivity．  

邸ge£扉孟d血αCe亡αmよdeα几d以reαOJトαmiれOp岬－  

ぬね髄周波ぬ毎   
Alkyl且tionorthem8diumamhopepti血s8by  

O．1Mi（通08C舶mid8inhibit緑51％orthe且C如1ty  

（T8ble4）．Whentbe且1kylati（）nW視SpeTforme（1  

intbepr由留れeeOrlM11沌ち94％brtheactivlty  

W乱Sinhib吏ted．  

T8bJe4．Elfectsofiodoacet自mideafldureaon  
8Ctivilyofmed山m8minop8Ptjd8ち8 

ilddltlve AcLivlty（％orcontrc止）  

Iod（〕aCetamidf〉  49   

しJrea  76   

Iod（）乱Cetamid8＋しr飽  fi 

Theenzymel陀Sineubatedin仇IMibd（〉且Cet且mide  
andlMuⅣ乱射20℃ror12h 

Dis（≧u畠Sion   

IntモIepreViouspaper，Ⅵr邑5山野geぶ短d that払－  

gJeれαβ上ざぐもわrmiざ absorb5 pQtatO prOtein 8紬きr  

de匪a血Lionbyextracellularaminopeptidase45－  

T！1e preSent Study dealt帆・ilh th¢prOperもies or  

the aminopeptidase．A血nopeptld往SeSinthecy－  

t叩1asm且n（1medillJne方hibited（〉ptimumaetivi－  

tjesataroundptI畠（Fig・2）．whilevariedmark－  

¢dlyinmoleculafw色igllt（Fig．1）．   

The mediulp aminopeptid且Se e先払ibit鬱d ppti－  

mtlm aCtivityat35℃，and wasinac血atedat55  

℃（Figs3and4ト Therefore．tbe聞えym鐙§eemS  

bbestableatitstemperatureoptlmはm，1ncold  

re那OnS aS Hpkkaido，mainte皿8nぐe Or the毎m－  

peratureiれCeぷぶpOの1吊Wi11b日Sl即ificant ror仇色  

白nzymetortlnCtion．   

The aminopeptid8二Se attivity was potenモ1y  

inllibited bylow¢On鵬ntr軋もion ofpCMB，and  

relahvelyslighも1yby2mMmetaliqn5（Tables老  

and3）．TheillIlibitiorll）y pCゝIB was eom－  

p】etely retTqVefed bylarge8Ⅹ8ゼSS Or2－merC乱p－  

toethanol（Table2ト These observationsimply  

thatJJCMl弓intera℃tS With亡yS匝lれe rOquired、for  

the且etivlty－ThereeoYering or tlle aCtiyi抄 by  

l且rge¢革CeSS Of2－merC江ptO¢比anolma）∫involve  

thedispl且CementOrpCMBfromcy＄t血er七Sidue＄  

by2一王per¢且ptOetと収nOl．The猛血nopセptid乱Se姉・  

tivILyln enZyme prep且r8血n was且1so8nhanced  

by2－merCaptOeぬa刀01（T乱blや2トTbisef山8n亡e－  

meTltSUggeStS仇at弓Omや㊤nZymeSh乱dbe朗1C8レ  

alytic扇1y unrum出ior氾1by oxid8如n or 馳e  

飢11rhydrylgrmps且nd2－merCaptOeth且nOl且eti一   

T8ble乙 E一千e¢tSOf／フCM白8nd2－m8rC8Pt朋h8nOl  
On dGlivltyOfm8dium8佃nop81紬d8Sさ 

Additive  Activity（％ofmntrol）  

pCMB  2  

2一丸鮎rcaptoehanol  lO9  

βC舶お＋2一極印画姉御01  Ⅰり4  

TheenzymewaSi11Cubatedin625〟M〆：M】き  
且nd25mM2－merCaptOe仇anolat2q℃f（）r2b  

T8b」83．Eff8CtさOfmet81ion＄8nd EDTAon  
activity8fmodium8mjnop叫【id8S8 

AellYity（％oreofltrOl）  Additive   

MT12十（乱Sehloride）  

ZI12十（邑＄Sulf8te）  

F¢2ト（乱SSulf且ぬ）  

㍊g2＋（asst11f8te）  

Ca2＋（且Sehloride）  

Cu皇＋（as3山fate）  

Co2イ（良Sdllori加）  

93   

48  

65   

9g   

85   

78   

120  

h霊08＋（assdillmOXide）  73  

EロでA（2N注）  89  

FiTlalⅢne8ntr且tionsorthe8dditivセSWere皇mM 
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Juicedischargedintheproces宮Ofstar沌【）rO－  

rluヒtion by屈噸東和＝戒壇わm正＿ 月隠 月㍑Jg．   

鴫吏ん上ro LJ血・．18，49－54．  

5．Y人丸1∧MOTO．S‥ T．NISlIIMし1tノ＼ar】d Y．  

シITNO（】997）Meebanismof■intakeofpotato  

protein bト助か甑＝壷吋椚涼．属官5．月厄〟．   

0む渥roこノrれ払＼20，1721．  

vatedthet】ポunctめn且1enz）・meS by redl沌ingthe  

oxidizedgroups．   

The aminopeptidase was al＄OinacLiYated by  

treatment wiLhiodDaCetamide，COnrirmlng that  

arreesulrhydrylgrol】pisrequir¢dfortheacti、・一  

ity（TabIe4）．Theinactivation waぷenhanced  

dramaticallyinthepre弓8nCeOrure且（Table4ト  

The enhancemenL by the dcnaturant suggests  

LhatsulfhydrylgrouplrlVOIvedinenzymeactivi  

tyiE，buriedinsidetheroldedprbteinl】   

TbeI－reSe山 sttldyindicated th且t 血gJe几d  

〆叩わm症 m8Ⅲ1y secr紬s ex伽Celltllar  

aminopeptidase exhit）iting wはk activiもy atlo“r  

teTnT｝eraLu陀Itisgerler且71yrecognizedthatthe  

鮎gradaもion or high匹1ymeris紺h乳nCed b），  

c8neerted acti⊂ln Or eXO一鋸1d endロbydrolases．  

NAKJゝNOだ乙α∠．Z〉 reported tbat旦 grαeiJf5乙  

seeretesendoprOt¢杜ぷe．Withres師CttOdispos且l  

oF proteinsin potatoJuic8．eOOp巨ration or  

microbrganisms producingendo－and exo－prO  

teaseswillbe8SubjecLlnthefuture．  

Acl川OWledgmemts  

We th土山kl）r．S．K∧「、O forisnl且tion or  

風脚融帥伽毎．AddltionaltbankstoT）r．IJ．九  

P王弓RERArorrevislngthism”－nSCrip仁．  

Rer（lrenCeS   
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3．N∧K．へYAhlA，0．（1970）Use（〕r rユagellate   

algaeデorthe treatmenLor w且Ste WaterSWith   

口On足町atedphotohet¢rOtrOphicproeesssecur－  

img注n疫1galprotein．ノ．ダerme乃亡．7セc加oJ   
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且nd Y．ルHNO（1992）Pl】rification of pot血0  

バレイシヲ蜜白質との培養により  

産生される風↓g～eJ協piざe的rmよざ  

南体外アミノぺプチダーゼの特性  

山本紳朗t西村 透・美濃羊輔  

背広畜産大学理境植物研究室  
〔け80 北海道背広市稲田町）  

括  要  

バレイショ蛋白質との培養により産生される，助  

g如叩上ぶ吋Ormfざ菌体外アミノぺプチダーゼの特性  

を調べた。細胞質および培地に存在するアミノペプチ  

ダーゼの至適p円は共に8付近であったが，分子量は  

大きく異なった。培地のアミノペプチダーゼは35℃で  

最大活性を示し，55℃で失活した灯βCMtlは本酵東を  

阻害L．2メルカプトエタノールは阻害を完全に抑  

えた。ヨードアセトアミドは酵素を突活きせ，尿果は  

これを助長した。   

以上の結果から，耳pねc如r机ま5の菌体外アミノ  

ぺプチダーゼは，活性発現にS上i基を必要とし，この  

基は酵素蛋白質の中に折り込まれていると考えられ  
る。  

音大研報20（1997）：187～191   
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