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Epitopes r
．

ecognized by anti—reduced and alkylated acetylcholinesterase 

antibodies 
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AB RACT Peptides of the reduced and 

alkylated acetylcholinesterase (RA—AChE ) 

from the electric organ of Totpediniform es 

T orp ed o f。 ed o subjected to bromo—cynogen 

(CNBr)cleavage or／and peptic digestion COn— 

Serred well the antigen—antibody reactivity 

with anti—rRA · A ChE monoclonal antibodies 

E9，F6，and F12，whereas peptides produced 

by CN Br and tryptic treatm ents lost al1 the re— 

activity． Periodate oxidation of the RA — 

AChE or glycopeptidase digestion of the CNBr 

cleaved RA —AChE did not change the antigen— 

antibody reactivity- It im plied that the epi— 

topes recognized by the 3 anti—RA -A ChE mon— 

oclonal antibodies Rre all peptide determ inants 

rather than carbohydrate determ inants． 

KEY W 0RDS acetylcho1inestefas0； m ono· 

clonal antibodies；antigenic determ inants 

Acetylcholinesterase (acety1choIine ace— 

tylhydrolase，EC 3，l，1，7，AChE)is one of 

the essential enzymes in the nervous system ． 

1m m unological properties of the enzym e pro— 

tein have been investigated ． H owever． 

1ittle is know n about its antigenic determ i— 

nants (epitopes)which is reckoned as another 

im portant dom ain of the enzym e next to the 

catalytic center． It becomes a major jSSUe in 

the study of the structure of enzym e protein． 

In this paper，A ChE purified from the elect ric 

organ of T orpediniform es T orp edo ￡D edo 
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was reduced and alkylated to unfold the en- 

zym e molecule for thorough exposure of the 

continuous antigenic determ inants buried in 

the protein m olecule． M onoclonal antibodies 

directed to the reduced and alkylated acetyl— 

cho1inesterase (RA —AChE) w ere made use of 

in exploration of the epitope property· 

M ATERlALS AND M ETH0 DS 

o-Phenylenediam ine， purchased from M erck} 

trypsin， pepsin and glycopeplidase F， from Sirma； 

CNBr activated Sepharose 4B ，from Pharm acia LKB； 

horse-rad~h peroxidase labeled goat—anti-mouse IgG ， 

product of Instilute of M icrobiology an d Epidemiolo— 

gY}other reagents were all chemically pure- ELISA 

microplales，produced by Tlanjin Flexiglass Factory； 

Titertek Multiskan Type Mcc／340 MK II·Flow prod - 

uct- 

RA —AChE and anti—RA—AChE m onoclonal anti- 

body ascites w船 prepared - 

ELISA of smail molecular peptide w船 carried 

out ． The microplates were pretreated with 200 ul／ 

well of the coating buffer(phosphate buffer 50 mmol 

·L～ ，pH 8．0)containing 0．I l，5-penta dialfor 3 

h，washed once with the coating buffer(200~l／wel1)， 

an d then went on for EL1SA ． 

Cleavage of RA-AChE by CNBr Allquots (5 

mg)of lyophllized RA-A CHE we托 dissolved in 0·2 m I 

CNBr solution (10 mg ·mr ，in 70 formic acid)， 

incubated at 25 ℃ in nitrogen fo r 4，l2，or 24 h，and 

mixed with 1．8 m】 delonlzed waIef and lyophil~ed 

again· 

TrFptlc dige2ttlon of CNBr—Clea~ed peptide CN — 

Br—Cleaved peptides (5 m g) of RA—AChE were dis— 

solved in 2 m l ofN H‘HCO s 50 mmol·L (pH 8．0)， 

and mixed with 0-2 m I of packed Sepharose 4B imm o— 

bilized with trypsin ． After shaking at 37 ℃ fo r 16 h． 

the fltrate was lyophilt2ed· 
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Peptic digestion of CNBr-Clea~ed peptlde CN— 

Br-Cleaved peptides (5 mg)of RA-AChE were dis— 

solved jn 2．5 m I H Ac 50 mm ol·L～ ，and incubated 

with 50 Jag pepsin (in 50 tzi deion~ed water)at 37 ℃ 

for 18 h· The hydrolysate was hefted for 5 rain and 

then lyophilized． 

Glycopeptldu e F treatment CNBr—Cleaved 

RA-AChE pept~es (1 m g)were incubated with 0．2 U 

glycop~ptidase F jn 0．5 mt phosphate buffer 50 m mol 

·L～ (pH 7．0)at 37℃ for 18 h and heated at 100 C 

for 3 ra in to termin ate the reaction． 

Periodate o~ldatlon“。 T0 the ant~en (RA— 

AChE)-coated micropIate，200 ~l／weil of washing 

buffer (phos phate buffer 10 m m el · L～ ， 0．05 

Tweed 20，ph 7．2)was added． The microplate was 

washed thrice 30 m in later． After washing with ac— 

etate buffer 50 mmol·L (pH 4．5)，the periodate 

(20 mmol·L— in acetate buffer，200~l／wel1)was 

added to each wellt The plate was Jeff in dark for l 

h， and then w ashed with acetate buffer 3 times． 

Glycine (1 ，in 50 mmol·L phosphate buffer，pH 

8．0， freshly prepared) was used fo r blockage (30 

m in )． ELISA was Parried out after 5 cycles of w ash 

ins． Ac~tate buffer was used in the nod—oxidized o n— 

troI in stead of the periodate． 

RESULTS AN D DISCUSSIoN 

Cleavage and cutting of RA—AChE RA— 

A ChE was chem ically tieft by CN Br at 25 ℃ 

for 24 h and then cut with trypsin or pepsin． 

As shown in SDS—PAGE ，the cleavage 0f R A 

AChE was nearlY COTEIpleted after CN Br tteat— 

ment for 24 h (Fig 1 b，c)and the enzymatic 

CUtting rendered the cleavage even m ore ther— 

oughly (Fig 1 d·e)． 

Imm UllOreactlvity of antibodies with RA— 

AChE and its cleaved pepItides Im munoreac— 

tivitY of mofloclona1 antibodies E9， F6． and 

Fl2 in mouse ascitic fluid (1：102～ 1{l0 di— 

lution) was tested with RA—AChE， CNBr— 

RA —AChE ， trypsin—CNBT—RA—AChE or 

pepsin—CNBr—RA—AChE (0．5 pg／wel1)． The 

pepsin—CN Br—RA —A C hE pepetides reacted 

well with E9， F6， or F12． However， the 

trypsin—CNBr—RA—AChE peptides lost all their 

B b c d e 
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Fig l_ SDS—P^G E of clea~ed peptides of RA-ACbE． 

Gel gradient， 4— 30 ％ ‘~liver staining． a)RA— 

AChE elea~ed by CNBr and disested by pepzln． b) 

RA·AChE clove by CNBr and digested by trypsin． c) 

RA·AChE clo~e by cNBr for 24 h． d) RA—AchE 

clel1．~ed by CNBr for 4 h． e)M arker：pholphor Kse 

B ，9●kDa‘be ne serum Ilburnin，B7 kDIl actIn。43 

kDaI carbonic anhydrase，30 kDaI rM V coat protein ， 

17．5 kDa． 

antigenicity (Tab 1)． The results implied 

that epitopes directed by E9， F6， and F12 

m ight not contain m ethionine，phenyIaIanine， 

tryptophan，and leucine residues． But lysine 

and／or arginine residue probably constituted 

the most im portant constituents of the epi— 

topes· 

Property of epitopes recognized by anti— 

RA—AChE m ono~lonaI antibodies AChE 妞 a 

glyeoprotein of known m olecular strUCture． 

T he specific sequences of the polypeptides 

and／or its carbohydrate side chains might con— 

stitute the epitopes· Changes in the antigen— 

antibody reactions betw een anti—R A —A ChE 
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Dilut-on 

Absorbanee at (ELISA) 

RA AChE—CNBr RA-A “E=cNB卜 RA—A “E_cNB 
tryps111 pepsin 

Tab 2· Influence of perlodlte oxidation or glycopeptldase F treatm ent on antigenieity of reduced ind alkylJted 

AChE and its delved peptlde$． ，l一 3，i土 s． 

m ortoclonal antibodies and A C hE or its cleaved 

peptides before and／Or after the modiflcation 

of earbohydrate side chains by g1yc。peptidase 

hyd rolysis or periodate oxidation would refleet 

som ehow the features of the epitopes． T he 

results show ed that the modifications did nst 

influence the reactivity betw een antigens and 

monoclonal antibodies (Tab 2)． The 3 eoi— 

topes directed by E9，F6，and F12 all belong 

to the peptide—type rather than the carbohy— 

drate—type． They are buried inside the native 

enzyme m olecule，and the glycosylation m ight 

occur only at the glutam ine residues eXpOSed 

t0 the surface of the protein． 
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抗还原并烷化的 AChE单克隆抗体识别的 

抗原决定基 

， 主 生坐 剥懂霁 罗 7 
(军事 医学科学院毒物药物研究所 }。微生物与流行府 

研 究所 ，北 京 100850，中 国) 

摘要 电器官还原 并烷 化 的 己酰 胆碱 酯酶 

(RA—AChE)的溴化氰裂解肽或又经 胃蛋白酶 

切割的肽 与抗 RA—AChE单克隆抗体 E9、F6 

及 F12仍有抗原抗体反应． 经溴化氰 及胰蛋 

白酶割的肽与 3者反应消失． 氧化破坏 RA— 

AChE糖侧链、溴化氰裂解的 RA—AChE又经 

酶切 除糖侧链后，与 3者反应 无变化． E9、 

F6及 F12所识别的抗原决定簇是多肽型，不 

是多糖型． 

关键词 睦堕堡塑墼；单克隆抗体 
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