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Active site of trichosanthin acting as a ribosome．inactivating protein 
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AⅡU： T0 localize the ~*etive site of ribosome 

inactivation of tric．Jaosanlhin (Tri)，a(31inese herb 

protein． 匝T丑0DS：Hydroxytami~ WaS used to 

specifically cleave thetmiqueAm-Gly peptkle bond of 

Tri． Pl'cpsl-ali'q~ SI~ -polyaca'ylamide gel electro— 

phore~s was applied to get 2 cleaved f~ rlts． 

HA皿 and HA 陀 ． Western blotting was used to 

determine the different eoitoms of Tri and 8臼：een the 

~atibodies． A cel1．free sysUma． rabbit reticulocyte 

lysate， was introduced to qu~titate the t~aibitory 

aetivity of Tri and its 丘 瑚 b oil protein 

biosynthesis． RESU【-TS：HA硼 and HATI2 w部e 

~parated 血 the laxity of 96．9 ％ and ∞ ．5 ％ 

~ vely． HA硼 ，坷∞ intact Tri，retained the 

t~aibitory activity 0n protein biosynthesis． 1he mAb 

№ I4 and № I6 a~inst Tri showed different 

in~nunoreactivities,~ith 2 丘al蛳 虹 and we∞ selected 

as 租疆seI喇 娜 infIⅡIh盯 blocldagtests． mAb 

№ 14 hindered the activities of Tri and HA硼 ． 

whereas the mAb№ I6 did not． C0Nd  噶10N： 

11le active site ofTri mslx~ leforinhibitory aetivity 

oil protein biosynthesiswas ontheHA硼 side n曲rthe 

jIln甜m oftwot~lions． 

Triehosanthin(Tri)is a basic protein extracted 

from ll1e root tuber of Chinese herb Trichosanthes 

kirilowiiMaxim ． Itwasfirst crystallized byChinese3 

decades ago． In addition t0 terminating term 

pregna~aey． it was also useful in treating e~ )ic 

pregnancy， hyda~liform mole and ehoriocarcinoma． 

I~jcct Nlpi3or~J bytheNational Natlwal Scae~ce Foondalic~of China， 
№ 3927O666． № 39"200112 and b fi'om Shanghai Insti~lte of 

Imnumology． 
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Tri had 锄 ~tiviral activity 皿d blocked HIV 

replication ／n vivo and in vitro， 锄d i埘帅 ved the 

sym~ s of A正 patients as we11L ， ． H~ ver． 

Tri might cause ana~ylaxis ．wttieh limited its 

clinical use． Tri WaS a RNA N glycosldase 皿d 

de~mnated atA4324 28S RNAl 
．
This action 

c呷 ld om tabilize n1Ieframeofthedb龇 s and ⅡⅡ r 

reduce me collapse of protein biosynthesis． So Tri 

was classified as a single．ellen Df0te inthef~fnily of 

rlboserae-inaefiva~ g pID晡 ns． On n1Ie other haI1d， 

Tri could elevate n1Ie s自n蛐 complement factor 3 

c~nversion， that was 山ollP蛳 to be me CalUSt~of 

atu~hylacmid effect in clinical application ． 

The aim of tiffs stady was to l~r．：alize the 

er~ rnatie action ofTri． 

M eria1s Tri W~qtS crystallized by sl1aq ai ln~illlle of 

Org c Chem_咖 ， a血·ese Aca出工ll of s‘ r麟  

Hydm~ hy&crld~ide惴 Ⅱ 岫n of Slm Iai№ 4 

RcagemF~tery． Rea黜 forWes~m bluing Ⅱ【血 

from Bic-Rad Co e p【3，3'-di町玎ind I 血 (DAB)from 

BDH Co． M删se．dcriv。d m∞oc1∞a1 a￡ cs雄岫 Tn 

WINN~pI耳帅 in∞r Lab Calxylic acid aIld mIm i帅 sulfate 

eintroducedinto 2-唧 mAb 曲 ∞ ． 1-lelNn chloNte， 

ATP，GI'P，cI嘶 畦 l0s ， eadI —．0印．1c Ⅱa鹫， 19 

I1凼of ni∞ acids exceptleuet~ ( )w 口Ⅱdl删 from 

I)0I1咖 Rc ∞I Factory af6Ⅱa埘 to(3-,ine~e ca出 r of 

Sciences H]Lea(2．0H}q·reel。 )W~qtS 岫n of 

sI1all h nⅡe of Nuclear Research， Clgne~e Academy of 

ScieI∞  

H] Ⅻ刚 m I∞Ⅷ辞 A T s0I ∞ mcl~ing 

gI尬nidi】fIe 6 mol‘L and 血D】唧硼 ne 2 Il ·L w舔 

epated The pH was删11sted tO 9 0 ’Ⅳilh IAOH 

4Il幻l‘L～． 4 g·L_。was added and_m ba衄 at45℃ for 

4 h． The re．ac~orlW~qtsterminated andthen dialyzed at 4℃ for 

2 d 

s】陋 AGE m  di8c衄血l啪 system of k目啪 m was 

usedwith 12．5％ seI 蚯nggel aIld 3％ ddIlg耐 ．The 

efficiency of cleavage ofTnwas锄lcI_la脚 啪 diDg Ⅱ aI龆 

0f鲫 sca『 工lg at 556 lml oi1Ⅱ 艄 ’Ⅳa le|lgfh母ing． 

sclknn~r(sl】iIr1adzLI CS-9~(10)． 

Ek曲mpI-0】 心m The m曲 was ∞ 

Bic-RadTrans-Bl~ cellⅢ出 0
．
8A for1 h The Ⅱ0∞I|山0se 
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membrane was cutinto piecesin 5 rralfl d吐I． The piec~ wefe 

∞删  PBS0．(31 I ·L一 (pH 7 2)and s~led at4℃ RESUL31"S 

llmmmologie deteelJ~ t 11 nitrocellul~e Dieces welre 

blockedwidlPBS 0 O1 tool‘L～ ．containing 0．05％ Tween 20 

and 5％ B,SA Diluted mAb ascites(1：2∞ 一l：lOOO)welre 

incul~tted witll nilrocellul~e pieces妇 30 rain while the ascite of 

SP2／O was se10删 as conli'ol H serd蛐 i：lercotidase-Iabeled 

antibody(sheep anti-nxmse lg)was used as second antibody 

widlthe~ution of1：4 000fellowed byDAB as substr-ote． 

Preparative eleclrophoresis m~hod of Laenmali 

was a【10Pb。d andmoaffied／ 日 Ⅱq)h0I swas T琳d∞ 

Bio-Rad prol~eanTM l cell withtlle刚 0f15锄 (w )×12锄 

(1ength)×O 5∞ (thickness) Sample pe~iaeⅡ l WaS 

I,roc~ din sample bl／ITel"at肋 ℃ ovetr,igtlt On d 2．with a 

cool~ svs咖 6-mL samole WaS loaded on the surface of 

stacking gel andilltl under100mA for4 h 

VislH d蚰 mad localization 'hie was put into a 

cleanWay and 3 piecesweret．~en(1 each end．1from the 

cent) T1le— pieces were stained with Coomassie砌  

blue R-250 at 6o ℃ h  30 rain A the peplides were 

localizedin re~ linderofImstained gel ac0 咖 tothe bonds∞ 

the sla~ dgel pieces，the gel stripswith 叩酬  d wefe 

cut out，clushed，and soakedintothe el血碍 solutic~(Trls-Ha 

0．06 mol·L。‘DH 6．8，~ntaining 0，1％ SDS)at肋 ℃ 

OVcl-night． 

SDsn ∞、，aI al诅 rena~  siipelllallta~ ~,rcellg 

mtnsferredto 15-mLtuber aiderthe eluateswere鲫m at舳 0 g 

for10 rain Four volumes oflicetone(一肋 ℃ )were added． 

peplideswelre allowedtoirecipitatefor30raininice bath． 

centrifugatic~ at 15 000 g for 10 n made
． 'hie 

precipilale8wefe allowedto euryfor a 10 rain and cEssolvedin 

肋 止 of dilutic~btfffe~with guamdine chlc~de 6mol-L at肋 

℃ 肋 rain T1le pePdde samples were diluted 50-fold with 

dilution bll~el"(Tri ItC1 0 05mol·L_。。肋 ％ gtycero]．N妇  

0 151Id ‘L～，BSA O．1g·L～，and m  l mⅢ0I·L ) 

Then，血cy welre renatamed h  2 h RellanⅡ谢 pc des were 

stored at4℃ ． 

Identifie~tlon of pm-i~ lind ana1
．
~ s 0f alm~ o acid 

o口m m Ib ~rlty of peptldcs was iden~ by gel 

sc~ ing at 556 rm1． o加 ∞eⅡb of amino acidswere analyzed 

onLKB,111te~ tlyzermedel 4151
． 

P't'epmation 0f rabl~ 坤 ：lll0l 酣睡 

№  dDized rededecyte-ticll whole blood was obtained and lysate 

was 町ed acc。fdil口gtothe proEoc0 

RdicIlloq恤 lysate 镐 s矗y A 佃ia的蚴  rned-~ w硒 

used~ A 96-well plate wasla'e-immcasedin 0 1％ dielhyl 

pyr~arbomte ovemigtlt L。HJL 37 Jd were added．Lysate 

was determinedin18止 to getthelfighestⅫ m ． total 

volunle was adju~ to 6o止 witll ．HC110 rrm~l·L～ 

1 【 H L in b∞ WaS quanfitated scintillation 

counang- Bl0cHng t WaS c~ried ∞t by preincubaling 

peplideswidl印蛐 c anlilx~esfor30曲 beforehand
． 

Effeet of cleavage On the SDS—PAGE 

diagram，3 bands were mainly identified in the Tri 

mJxture． Except for the band of uncleared rift，the 

o 2 bandsHA3"fl andHATt2 represented曲 high 

and low molecular weight peptides， respecdvely 

(Fig1)． 

：2：塞 一 r“ 
# 

魄 1． SDS-I~AGE alagrm ． 1，2：low moleeu~  

weJe,ht uitrkl~t'csJo．al；3，4：tri~ thin；5，6，7- ． 
∞ I-e clea'~d frat,monl~． 

The efficiency of cleavagewas rlear 70 ％ ofTri ’ 

in several als(Fig2)． 

f’。8{I{on，Ⅱ娟  

F姆 2· Cleaving ef+icimey of ndr0 ，I丑m．啦 m  

tridl~ thin( s∞ n at 556 m )． I： 

lmel~aved岫 曲∞蛐 26．7％ i Ⅱ：ItAl"fl 57，1％ ； 

Ⅲ ：II抛 l2．6％ ． 

O O O 

E 《，̂lf目u日口I。品  
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differentiated from the va e es of Western bloV．ing 

patterns caHso~bv 21 strain mAb． The mAb № 14 

was selected as the representative of double positive 

antibodies against HATfl and HATf2，while the mAb 

№ 16 represented single positive ones against 

HATfl cl1J(Fig 3)． 

ng 3． Western blott~ patl~-as of pe mixtla~ 
reacted with 21 sha mAb against tri~ th／m． 

1—22：n灿 mmlber(1ack of№ IS in experiramt)： 

c：Negative control c sp2／0)． 

Purity mad identity of peptides Two 

p 6ed peptides HATfl and HATf2 were obtained by 

preparative SDS·PAGE wim the purifies of 96．6 ％ 

and 80．5％ respectively rFig 4)． 

Fig 4． pl a'agmel~  preparativedeetrophore· 

sis． 1，6： ndx ； 2： Imelem,ad n ∞ m岫 ： 

3：HAIY1：4：unwanted bandl 5：ItA'I~ ． 

AvpJno acid匝a sisidentified thatHATfl wasthe 

N-terminal part of Tri with 2O6 amino acid residuals 

while HATIE was the C．terminal part with 41 residuals 

(Tab1)． The difference betweenthe observed value 

andpredicted ollcmay be ascribedtothe relativelylow 

purlty ofHAT也 ． 

Tab 1． Comtmlllmt aaal~ses 0fHAITI midHAI'I2 

Ac。0rdingtothe m町 slmcttlre oftfichosanthm~ 

Inhibition of protein synthesis Like intact 

Tri- HA Tfl inhibited  the protein biosynthesis． 

HA Tf2，haw er，hadilo such action(Fig 5)． 

Concentration／rag·L一’(in fg mcafe) 

Fig 5． Effect 0f 在ich陷跚Ith 0r i协 丘a卓啦曲 蚰  

．m 啪 加 0f 岫 硒Ⅱn s _m rabbit Iedcl吐oc怔 

l n = 3 姚 for 1 doae， ± s． >0．05。 

(O．05． ,cO．01 w Td． 

HA ~'I also had s_mIi1村 of Tn by mAb 

blocking test(Tab 2)． 

Result obtainedin oRl"studyin~ tedthatHA Tfl 

retained  the inhibitory activity of protein biosyn thesis
．  

The active sitewas olltheHA Tfl part
， neve l?related 

wim the C-tenninal ofTri． TilemAbNo14 could 

口∞＼co；_Lo Louc一0c— 30-t—zn— 
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lab 2． Effect ofmAb on b】∞k-咄 il t0r(3mg。 
L一’】-induced pro~in synthesis initiation expressed 

with Hineorooration cBq)． =3 wells for1 d嘴e， 
霉± ． >0．0S。 <0．01 ． 

bleckthe inhibitory activitv of Trichomrahin，but the 

mAb№ 16 almost had∞ effect． ．I1lis result atleast 

meant that the mAb № 14．reeogn~ed epitope was 

somewhattic,atthe active site．butthe antibody№ 16一 

rec0 zed one was m0re alooffrom the active site． 

AccordingtotheW estern blot~ g pattern．mAb № 14 

was directed against epitope on both sides ntNtr thejoint 

site of 2 fragments． e active site ofTri was onthe 

HAT门 pan no~．rt1．e{unction of 2~ gmerlls． 

Using 山e chemical agent． hydmxylamine- to 

cleavethe unique peptide bond betweell Ash206 and 

G1y207，we obtained the N．temlir~ l~ptide with 206 

anlirlo acid residuals in length． We found thatHATn 

possessed the inhibitory acdvitv as Tri did． From t1．e 

l~ptideleng~，itisfive sixths ofintact Tri． Itmay 

have lower anfigemeitv than Tri， Bobh HATn and 

HAT臣 still had the abInty of elevating C3 conversion 

but in a 1awer way than Trl didL J． RDm above 

results．HA硼 may ac七as a candjdate of substitutefor 

Tri． SinceⅡ．e results wasfrom the ce11- _仳 system． 

further researchmust befocused on elueida{i~l!theway 

0f entering the sensitive eel1 and testing the effect 

Onthe an mode1． 

hI conclusion．HATn is an effective portion for 

inhibiting protein synthesis’n rabbit reticdecytelysate． 

P． G【0223：an in|Ij r of ht,rnan IrIL蛐)d ency 

replicat~ninacutely and曲m callyinfected cellsoflym{]a~yte删  

Ⅲ咖 mde p乇l y lineage 

PmcNail Acid SciUSA l9e9：86：28̈ 一8 

2 RA．se 0s PA．0枷 衲 K，O'Brie~ L_ 

Triclmsanti~ Ⅱ 咖rlent ofⅢ  岫 ∞d mmlIIIe ay a|i0n 

EI1r J C Invest l992 22：113一篮 ． 

3 2h丑Ⅱg Js．1juW Y． 1k 眦 ch帅 l鲫 of盯d【m of chOsaⅡ岫 0Ⅱ 

dc 一 RNA N-gly~sidase activity of the 

cymmxi~ NtdelcAcids Resl 2O：l27l～5 。 

4 Lu YL，IdaBL，『m Yc si ，ceof Ⅷ  ~ log{ctests 

m a咖 s of d】osanc}lIT卜埘dIl耐 ~aphylaxis． 

轴朋 J hlIIIum ll988：8 86—90 

5 (1ien X．MⅡ RI_． d 鞠“ ．．皿 iIIi a r ofthe I豇nabve 

∞呷 l∞Hn acIiv otl p劬 啪 y． 

a E加 I唧皿】n0ll螂 ：93：248—52 

6 L 吼IiUK． a 咎 of stmcmral dⅢ the as9蛐  of 

the he丑d of d "14 N蛐 19711；227：6劬 一5 

7 Bemsteln P． m G． Cleavage at As~-Gly bonds m 

hvdr吼vk匝 ． M 劬 ods Femzy~ l l9 ：47：l32—45 

8 DA，Burgess RR． 日u of pr【 sodgllm ~,：lecyl 

劬If l蛐 de gels，陀m删 of 8。di眦 ~,：lecyl sulfase，and 

nmIIm 0∞ of auvm c activity：re鲥 b wil士l舒哪 s~gur,it of 

西 阴抛 co／i RNA p0】ymera~e． DN 卸d鲥 ， 

2Ⅱld a 盯 口1日 翳 A呵 Bi~hem 1980；1岫 ：76一衢  

9 Wo0dw珊dWR，】 几 ，} E svl withf 【 

陀 c 0cy 耳m OIIs M 出OdsF~zymol 1974；那 ：724,一31 

l0 Press OW ．Vilet~a Es，M a血 PJ． A 砌 m岍Da酬 for 

iIIIIibi【i∞ of symhe~is m cIlb0 ly~0es 

l删脚 ∞xIns h咖 lur Lett l粥6／l哪  14：37—41． 

Il Ⅺ ∞ ．MaBL，w M ． Ⅲ ， LM 

Study【Ⅲ Ⅱ mln a Ⅵ母 of~ichosenthin’s丘4 D阻b de 。d 

吐I r0xyl 血IIe． 

轴朋枷 JIr衄 】n0l1996 16：278一啦 

!2 CollinsⅡ ，R0bernIs JD．I~Pte M ．S l舶e Kl_．WilI ms酿 ， 

wuP． niII 哪l 删 sc 茁 of g,- 吐D姐n曲 and 

molecular models for A-cbairI tricho~nthill 

J Biol aHⅡl990；265： 一9 

l3 Ⅺ Ⅲ ，IdaItL． Ⅲ ，WangM ，Y札g LM ． I of 

c 口Ⅱ血 ’s丘 -印临cleaved Ih} l出Ⅲ yk口iⅡe and 0 町v iod 

0fn*effect。II l锄 l aelivati~ '皿 by n p甲甜es． 

c妯1 J mⅡ．。l 19971 13：45—8． f，，7 
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天花粉番白的核糖体灭活活性部位 

墨兰垫，幽  扬黎明，曹鹤年，王 牧 (上海 
第二医科大学 上海市免疫学研究所，上海 g90(~5，中国) 

117 6 
关键词 花粉蛋白；植物蛋白；无细胞 系统； 

聚丙烯酰胺凝胶电泳；羟胺；单克隆抗体；亮氨 

酸；蛋白质印迹；肽断片 1 畏 

1 MeC~'athMS．} l ， 删 SE， I． KC，Wu 目的：天花粉蛋白核糖体灭活活性部位的定位 
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方法：羟胺特异裂解天花粉蛋 白唯一 Asn—Gly肽 

键． 制备性凝胶电泳获 HATfl和 HATg2二片段． 

免疫印迹确定天花粉蛋 白上不 同表位并筛选抗 

体． 兔网织红无细胞系统测定天花粉蛋白及片段 

对蛋白合成的抑制活性． 结果：HATfl和 HATg2 

纯度各达 96．6％和 鲫．5％ HATfl保留完整天 

花粉蛋白的抑制活性． 第 14号和第 l6号抗天花 

粉蛋白单抗与二片段显示不同免疫反应性，并用 

于封闭试验． 第 14号单抗能封闭天花粉蛋 白及 

HATfl活性，而第 l6号单抗则否． 结论：天花粉 

蛋白抑制蛋白质生物合成的活性部位位于 HATfl 

侧，近二部分交界． 
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Detection of DNA damage in peripheral lymph~ ytes by 7 compounds 

using comet assay 

WANG Ji一 ，QIANB画Lj 

(Shanghai J 胁  oyP 卅̂ “ 衄i d咖 ，Shanghai 200437，China) 

Ⅺ WORDS gel e】ec pb s；ffmgle-~  

DNA；mI吐ag id tests；by击0g∞ pem~ ；ethyl 
methmlesulfo~ ／e；dime山y城 雠。s锄 ．me；m 衄yc'm C； 

bmz0(a)仍瓜me；cyd0l】h0sp11ar de；2-缸 m)fhl0I∞e 

A皿U：To detectⅡlc DNA single strand breaks(SSB) 

’n peli曲豇a】b皿pt10 of mice，胁 ，and hI咖  

in血。 byhydrogenpemxi~ ( )，ethylmethane 

sII】ph0n眦 (B )，血neⅡlyl n。salnine(m似 )， 

r~mmyein C (MMC)， (a)py~le(BaP)， 

cydopbo邛b de (CP)， and 锄 in0flLl0幢lle 

(2-AF)． METHODS：Alkaline ceⅡmi 

el~ resis assay vitro (o口删 assav)． 

III~ULI'S： AⅡ weIe p ve wi血 2 a【c ti蛆s： 

日 (0．97mmol-L_。)'n mice andMMC(30脚 l 
·L一 ) mice andh哪 衄． Thelowest c0n0脚ln丑 蛆s 

detect~lew目e碣 (1 ‘L )，B (0．48 

mm0l·LI1)，BaP(5．0 ·L )，CP (2．0 

删 0l·LI1)，MMC(10脚 l·LI1)，DMNA (27．3 

嗍 ol·LI1)，and 2-AF(62．5 ·L )． CP， 

BaP，and 2一AF were口0Bj血 only in the presence of 

n1e bolic a=t 帆 svsI鼬 ． ~ NCI[,USION： 

， DMNA，BaP，CP，and 2-AF indIJce SSB |n 

Funded by the ed 0f晰 R ∞ №vd 

n H Tecl~ -1995一i996 

2 P-m：8 2l-65 2 1．exI l∞ F娃 ：8 2l 79．i715 

B删 ： 砌 @邮 Ⅱc ． ．∞ 
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