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Promotion of ATP and S．140 to ribosome inactivation 

with camphorin，cinnamomin，an d other RNA N-glycosidases 
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An1：To study the effect of and extra- 

ribosomalfactors(S-140)onty3~e I andtypeⅡ 
RNA N．glycosidases in inactivating ribosome． 

M町 HDDS：．I11e activity of A1P and S．140 was 

determined by characterization of R．fragment in 

ge1． An impmved two．step me thod of cel1．flee 

pmtein synthesis system was used to quantitate 

the requirements of S-140 in ribosome 

inactivation． REsIJ1 【s： I( ratios of 

camphorin，7-momorcharin，luffin S．1u伍n A， 

trichosanthin (type I)；and ricin，ric A- 
chain；cinnamomin，cinnamomin A-chain(type 
Ⅱ)between the absence and presence of 
an d S-140 were 3108， 151，51，45，15；and 

47。7，26，12，respectively． 0DN(=I 闾 HDN： 

．I11e ribosome．inactivating acti-d押 of type Ⅱ 

ribosome-inacfivatin~ proteins． including intact 

pmtein and its A．chain．was pmmoted hv 

and S．140． Camphorin showed a significant 

di雎 I~nce from cinnamomin in need of and 

S-140 for such promoting． 

Ribosome-inactivating proteins (RIP) are 
specific RNA N-glycosidases that catalyze 

irreversible datnages to riboflomes by hydrolizing 

the glyo0sidic bond ofa unique，highly coilfl~l'ved 

adenosine residue in the sI fib0somal RNA： 

A4324in rat hver ,2j． The depurinafion of 28S 

rRNA made the dalllage site very susceptible to 

acid-aniline clcav~e and released the diagnostic 

RNA fragment(R-fragment)． RIP have been 
used in construction of therapeutic agents such as 

antican~ly immunotoxins， neuronal transmitter- 

toxins，and anti—HIV dm鼬． 
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Camphorin(single．chain)and einnmnoafin 
(two-chain)are two novel RNA N．glycosidases 
purified in our laboratory from the seeds of 

Cinnaw~rmun camphora Nees et Ebe rln． Beside 

the RNA N-glyeosidase activity J， camphorin 

has the activity to cleave supercoiled double． 

stranded DNA into nicked an d linear fo／xn J． 

and a third，which is by now the onlv case in 

RIP， t}le superoxide dismutaso (SOD) 
activity[5]

．  

一  

Earlier evidence indicated that tritinL ， 

gelomn【7,8]
．
and several other type I RIP[ 一 j 

reⅡIJire the preseuce of册 andfactors of rabbit 

reficulocyte post．ribo somal supematant for 

inactivation of the isolated rib0SRle that otherwise 

was notably resistant to these RⅢ ． ．I11e present 
study was to extend the above studies on the co- 

factor requirement to as many RⅢ as available． 

i~ludingtypeⅡ R口，whieh had not beenfound 
of o0-factors reqll~ ment for promoting their 

ach’vities．and solne unique type I RⅢ such as 
camphorin having multiple functions and 7- 

inolnorehflYin with the smallest molecular weight 

identifled upto now． 

M_A硼口UALs AND 伍 HoDS 

Materials Camphorin (Mr 23×103)and 

cinnamomin(M 64．5×103)were preparedfrom 

the seeds of C／nmm~mum carr~hora Eis descri— 

bed J． Camphorin was further purified and the 

improved procedures will be published 

elsewhere． The reduced cinnamomin hv treat． 

rnent witIl 2-mercaptoethanol was used a8 

cinnamomin A-chain in this study． Gelonin(M 

3o．5×103)was a gin of Prof F Stirpe．Dipardi— 

me nto di PatologJa sperimentale dell’Ulliversita di 

Bolo~paa，Italy． n A (M 28×1 )and 

luffin S(M 14．8×1 )were kindly donatedby 
Prof ZHANG Zu．Chuan． Shanghai Institute of 

Biochemistry． Chinese Academy of Sciences． 

Momorcharin(M l1．5×1 )was generously 

g~ven by Prof JIN Shan-Wej．Shanghai Institute 
of o】 Ilic Chemistry， Chinese Academy of 
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Sciences． Tfichosanthin (Mr 27× 1 )was 

generously supported by Prof KE Yi—Bao， 

Shanghai Institute of CeU Biology． cIlinese 

Academy of Sciences． Poly(U)，~glycem— 
phosphate， ricin， and ricin A—chain were 

purchased from Sigma Che【【Iical Co． UsA． 

— l H JPhenylalanine was obtained from 
Shanghai Institute of Nuclear Research，Chinese 

Academy of Sciences． A1l R used were 

electrophoresis analysed． 

Preparation of ribOSOltles and extra- 

ribosomal factors Rat liver 8OS ribosomes 

were pret,a-,~l by the me山od of Spedding wi山 

a modification that hi 一salt(KC1 0．5 mol·L ) 
washing step was performed twjce． Gel tiltered 

post—ribosomal supernatant(S-140)was prepared 
aco0】 diIlg to the me山0d ofBri~ui et 02 L]OJ． 

Assay 0f S0D ac tivity nIe S0D acfivity 

was assayed by negative activity staining in 

polyacrylamide gel ． 

Assay of RNA N-gtyeosidase activity 

Treatment of rib0s0rnes witll RIP and electxo- 

phoretie identification of R-fragment were 

performedbythetile山od ofEndo et 02 L2 J． Sa1t— 

washed 8oS dbo$omes(20 pmo1)in 50止 0f 

buffer A( HCl 15 mmol·L_。，pH7．3，KCl 

100 mmol·L-。． MgC12 2 mmol·L-。． 

B—glycemphosphate 10 mmol·L ) were 
incubated at 37 oC for l5 mill wi山 R in 山e 

presence or absence ofA，IP l mmol·L and 3 

止 S-140 (8 ug 88,non-hemoglobin protein)． 
Secondly．the rRN were extracted and treated 

with acid aniline at 60 oC for 15 min．and then 

analy~ by a uFea．denaturing polyacrylamidegel 

(3．5％ )．the I 『A bands were visualized by 
ethidinm bromide staining ． 

Protein synthesis lh v／tro Experimental 

procedures ofthe poly(U)translation assay mad 
ofthe two—step assayfor quantitatively testingthe 

iL-~quirelllent of A，IP and S-140 by R were 
irfipmved based on the method of Camicelli et 

02 J． Briefly， l"~loflomes (20 pme 1) were 
preincubated with R at 32℃ for 15 rain in 50 

吐 of buff er A as the~alne treatment in the first 

step of the assay of RNA N-glyeosidase acti tv． 

At the end of preincubation． ribo Hnes were 

recovered by centrifngation(35 000 g，at4℃ 
for90 rain。using a RPR 20-3 rotor．SICR 2OBA 

centrifuge，Hitachi)and then resuspended with 

bufferB(Tri HCl 80mmol·L_。，pH 7，3，K口 

120  mraol·L-。． M窖ch 7 mmol·L-。． 

dithicerythritol 2㈣ l’L～．~-glyeerophosphate 
10[rmlol·L )． Poly(U)translation activity 
w'as assayed in100￡上lJ ofbuff erB containingA，IP 

l matol·L～ ， C1P 0．2 mmol·L-‘， ‘DH 5 

etlz~ ’2o ，S一1002o血 ．phosphocreatine l 

／~mol’ L-。， phospholdnase 4 vg creatin， 

poty(U) 80 ， ribosomes 20 pmo]．and 
一 l’H Jphenylalanine 185 kBq． hft~r ineuba- 
tion at 37 ℃ for 30 rain．the hot．acid—insoluble 

radioactivity was measured and IC (concentra— 

tion causing 50％ inhibition ofprotein synthesis) 

was calc~ated． 

REs1】I腮 AND D瑕 CUSSION 

The camphorin exhibited the SOD activi哆 

(Fig 1)and the supercoil—dependent end0Ⅲcle— 
a$e activity． These results fu~ er confirmed OILF 

previ。usly。rep0rts[ ，51． 

A B 

隐 1． Sutmm~te监m衄 a~ivity q叫岫 ． m  

蛐 虹吣 啪 蠲p日 by d畦 b0佗凼 虹10％ 

p0ly日c叮hmde ．A)0皿ph皤-Ⅲ(2lag】娜 醯l砌 by 

商}啊 ． B)SOD H蛐 0f硼珈 加 珊 瑚州 by 
埘蟹 aeevity或 曲|g． 

In contrast with the earlier work of our lab 

which showed the IC∞ of intact cinnamomin． 

cinnamomin A—chain，and camphorin were 9．7， 

1．0，and 0．098 nmol·L-。，respectively in a 

rabbit reticulocyte lysate system in which the 

~xtra—dbosomal factors were retained on 

i'ibo$om~~ J， firsd we analysed RNA 

N-glyeosidase activity of these R to inactivate 

ribo$oines that were isolated through high．salt 

washing twice by which the remained extra- 

ribosomal factors were eliminated(Fig 2)． 
Sah．washed ribosomes were strikingly 
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1 2 3 4 5 6 7 8 

ATP and S．140 

一 R-fragment 

一 5．8S rRNA 

一

5S rRNA 

F 2． EI of ATP and S-140 加 the RNA 

N-l ∞ 抽艟 activities of camphorln and cilmamomhl ． 

c．h~ u Lane 1 and 2， emtrd ； lane 3- dⅡn哪 血  

A-chain2．0 nmol-L一 ；lane4 and5-dnnmD nA-chain 

0．1 lm3oloL一 ；lane 6，a岫 b嘶 n 1．0删fD0l·L一 i lane 7 

and 8，c~ phodn 20．0 nmol·L ；lane 9 and10．刚 衄．n 

2．0 land ·L一 ． The arrow indicat~ the R-fragment 

rde酬 8s a comequen~ of Iib咖  '皿adiv g protein 

action m r add-emilinetreatment． 

resistant to the action of camphorin even at a 

concentration higher than its IC5o level(20．0 

nmol·L )．and such resistance could not be 
overcome until the amount of this RIP was 

increased up to inore than 0．5 ttmol·L一 ． 

However。when rP and S-14|D were added．a 

promoting effect to inactivate ribosome was 

evidenfly observed for camphorin at 20．0 nmol· 

L一 ． s phenomenon was similar with gelonin 

that required the co—factom to inactivate 

ribesome． Compare wlththe case of camphofin． 

salt—washed l~osonle$were still susceptible to the 

action of c 1arn0min A-chain at a concentration 

around its IC5o． However，at 0．1 nmol·L～ 。 

lower than its IC5n， and S．140 must be 

added could the h~etivitirg aetivity of 

cimmn~min A-chain exhibit． erefore．these 

data demonstrated that in ordcr t0 inactivate salt— 

washed ribosomes，the presence of ATP an d S一 

140  was required for eamphonn，whereas it did 

not need for cinnamomin A．chain at the 

concentration aroun d its IC50． However， the 

ribosome-inactivation of cinnan~min A-chain 

could also be promo ted at a concentration lower 

than its IC5o． 111e present data l'evealedthatthe 

fibeseme-inactivating activity of type 1I RIP A- 

chain can be promo ted by A耶 and S一14|D． 

In order to quantitatively investigate the 

function ofA1Pand S一140 forRIPininactivating 

ribe some． an improved two-step method of n 

vitro protein synthesis was employed． Ribosomes 

preincubated were recovered for removing RIP 

completely an d the damage of the treated 

ribosome was assayed by polyphenylalanine 

synthesis． IC5n of low—toxic type l RIP，such 

as camphofin and y-momoreharin was notably 

loweredinthe presenceof ATPand S一140 ，while 

the addition of ATP and S一140  could only 

medesflv promote the 矗bos0me—inactivating 

activity of ricin， cinnamomin， and high-toxic 

type l RIP — trichosanthin。lufiln A．and 

lufiln S．( nlb 1) 

Tab1． 0fRIP essayedfor the htaclivatie~ of n]'∞ 

rm the absen~ and presmee of gd-mtwed ‘s_l舶 ’ and 

A 

Pmirleui~ ml m ‘s_140’ 蚰 d ATP lud m ,"fleet 0n c∞h0l 

phenylahnineincorporstiion ( =3—5 experiments】 

The results presented here showed that 

ArrP an d extl~．ribosomal factors S．140  were 

required for promotion to ribosome inactivation bv 

aⅡRlP tested ．provided further evidences for the 

similarity between camphorin an d gelonin，and 

supported the viewpoint that ATP and S．140  
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Dromoted the aeti~tv of type Ⅱ R in 
inactivating ribosolTl~． Since the IC n ratio of 

eamphorin in the abesnee and presence of ATP 

and S．140 was far bigger than that of 

cinnamomin， eamphorin could be easily 

distinguished from cinnanmomin in need of ATP 

and S-140 for promotitag its fibosonle．inactivating 

activj|v． This result confirmed OUI"early report 

lllat eamphorin itself exhibited RNA N． 

ycosid acdvi ． 

Bfigotti et 、luJ reported that ATP and S． 

140 tRNA could not promote the ribo5o111~． 

inaetivating aetivities of ttiehosanthin and hfffin． 

We proposed that the different findi岬 might be 

due to the use of different ass~v systems． 

Moreover，the unfraetionated co．factors(S．140 ) 
we used had about ten—fold promoting aetivitv 

higher than that of emde S．140  tRNAL r“J． It 

was di伍cuh to interpret why the tibo sonle 

inaetivation of high．toxic RIP could be promoted 

6y 刀 and S．140 ． e demostration of the 

widespread occlIITenoe of RⅡ)_promoting aetivit、T 

0f A_rP and S．140  and the new revealed 

promoting effects of co—factors onhigh-toxicRIP， 

especially on the A-chain of type lI RIP，for 
their ribosome—inactivation provided new 

challenges to the study in this field． 
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ATP和 S-140促进克木毒蛋白、辛纳毒蛋白 

和其它 RNAⅣ．糖苷酶失活核糖体的作用 

阮嘉蓬，陈文锋，刘望夷 77’B 

学院上海生轫瓦孚 琉 所，上海200031．中国) 

关键词 量 适至皂；免疫毒素；rRNA；裒查 
意垫蠢蓦自；丝瓜毒蛋白；y-苦瓜子毒蛋 白

；蓖麻莓虿白；天花粉毒蛋白ATp I 扛0 

目的：研究 ATP和 S-140对 I型和 Ⅱ型核糖体失活 

蛋 白(RIP)失活核糖体的影响． 方法：采用凝胶电 

泳分析特征 RIP作用片断(R一片断)，以及改进 的 

二步法标记苯丙氨酸外源 poly(u)翻译体系，定量 

检测外加因子对 RIP失活核糖体作用的影 响． 结 

果：A1TP和 S一140对所 有用 于检测的 I型和 Ⅱ型 

RIP失活核糖体的功 能均表现 出不 同程度 的促进 

作用 ． 对于 I型 RIP中克木毒蛋 白、天花粉毒蛋 

白、 ．苦瓜子毒蛋 白、丝瓜毒蛋白 A、丝瓜 毒蛋 

白S和 Ⅱ型 RIP中蓖麻毒蛋白、蓖麻毒蛋白A．链 ； 

辛纳毒蛋 白、辛纳毒蛋白A一链，I 增强活性比率 

分别为 3108，15，151，45，51和 47，7．26，12． 

结论：首次发现 ATP和 S-140对Ⅱ型 RIP及其 A．链 

具有活性增强作用． 克术毒蛋 白和辛纳毒蛋白在 

对 ATP和 S-140的辅助需求方面有显著区别． 
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