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0．4％-4- 0．5％和26％-4- 13％，但两者无性 

别差异． 结论 ：右美秒芬代谢的表型分型为中国 

人异喹胍 4_位羟化(CYPem )多态性提供 了新的 

信息． 
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Anionic subsite of active center of Torpedo acetylcholinesterase 

constructs a part of its conformational epitope 
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monoclonal antibodies； epitope； sa~ tare-aaivity 

relationship；~ idorme o~pouads 

AIM ：To study the stmctare-activity mlafioaship of 

To，p acetylcholmestera~ (AOtE)and axpl~ 

whe the anion~ sub~te of the a~dve c即t盯 is a 

constituent of the~nfotmafional epjt口 pe of enzyme． 

METHODS：UsingELI3A and enzymeinhibitiontest 

to examine the dfbct of 1-m洲 ．2 

chloride(2-PAM)，8／1 

anionic subsite DlDbe of AO tE． on the 

in加1uⅨ幔ac吐、，itv between Torpedo AChE and 

monoclonal antibody (M Ab)3F3． RESULTS： 

～IcAb 3F3 did notIeact wi th 2 PAM-AO tE e~uplex． 

2-PAM d~'eased the inhibitory rate of～lcAb 3F3 oD 

AChE in a a 嘎血ad0Ⅱ-d印aldent fashion，but did 

not diss0da地 the 3F3-AOtE ~x~mplex． 

00I 口Ⅲ s】【0N：Anionic sub~te of the a~dve ccⅡt盯 

of Torpedo AOtE c0ns廿ucb a Dart of 抵 

伽 hm 塌l耳 ． 

Acetylcholinestemse(EC 3．1．1．7。AChE)is 

normally associated with the b／P~ wi1 of 

acetylcholine in ate synapse and the n~ museular 

junction． Among monoelonal antibodies(McAb) 
against Torpedo AChE~ 

， onlyMcAb3F3 was ableto 
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combine with the conformational epitope of AChE 

active centert 
． 

2 PAM is a good probe for the 

anionic subsite of A(YaE owing to its hydrophobic 

p)r diDe ring and N-Orb substituent causing 

molecular orbit in-- on via 一 charge 

Wanslocation with a Mna虹c residues lining the suk'fao~ 

ofthe active site gorge． In this paper the effect of 

2 PAM onthe binding ofMcAb 3F3 th AChE was 

studiedtofindⅥ，he ate anionic subsite ofthe active 

center 0f 勋 ， 如 AChE consRucts a part 0f 

conformafional epitope． 

Torpedo A0IE was purified from electric organ 

of Torped~'forms Torpedo torpedo by affmity 

chromatography ． McAb 3F3 in the as~ites fluids 

produced in Balb／c mice injected with its 

corresponding hy~ doma cellsⅥ咀s pmifk~by protein- 

A affinity—chromatography ’ ． Horseradish peroxi— 

dase-labeled goat—anti．mous~IgG was purchasea firm 

Beijing Biotinge Biomedicine Co． 

Acetylcho~ebromide(ACYa·8r)was purchased 

fromBeijhag C~aemical Plant．2一PAM was synthesized 

in Institute of Phammeology and Toxicology(purity 

98％)． Othe~chemic．aiswere all ofAR． 

h●f】uence of 2．PhaM  on the hi~nmoreac． 

6on between McAb 31~3 and AChE Aliquots 

(100／~L／wel1)of Torpedo AChE(5 mg·L一 )in 

Torpedo saline(phosphatidylcholine 0．01％，NaCI 1 
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nloI_L_。，KCl 5 111113OI．L_。， 4 mnlo1．L_。， 

Mg~12 2 mmol‘L_。，pH 8．0)containing 2-PAM l0 

mmol·L_。we coated onto micr~late at 4 ℃ for 

24h McAb 3R  was used as the first anlilxxly and 

horseradish peroxidase-labelled goat-anti·mouse IgG as 

tbe second ant1]J~ty． ELISA was performed in the 

conventional、va ． The results showed that McAb 

3F3was not曲letoimm~ twi山 A0lEmolecule 

bearingwi山 2一PAM (Tab 1)． 

T曲 1． hm哪m婀 岫 betwe衄 l~ ．Ab 3F3 锄 d 

2-P／kM-ACI~ c岫  I娌 ． n =3臼 m即 _他 0fELISA． 

±5． 中 《0．o1 w I Aa-E． Net~ ve o0n咖d： 

m0II辨 唧 }spedfic I窖G 5 g·IL_。． 

A血踟  Absq at 492 rgll 

3Fo Neg~ ve 0 

h瑶hlence of 2-PAM on the el1踟  

0lI A咖 b M cAb 孤 EnzyⅡle 

aetivity of diluted AcllE (1：50，vol／vol+wi山 

Torpedo-sali~)was assayed colom-nelricallyL ． rIl1e 

AChE ~tivity was pmportienal to the amount of 

enzyme used below 6“L． McAb 3R (20“L)and 

A0lE(4 )were mixed alld made Ilp to a total 

volume of50“Lwith Torpedo-saline at 37℃ forl h． 

A0lE activity was de蛐 -ned and theiI1l1ibilion r'0／e 

was calculated． It showed lllat 70 ％ of A0lE 

aetivitywasiI1l1ibited byMcAb 3R 20 uL(T曲 2)． 

T曲 2． 瑚 1峨 0f 2-PAM 锄 the．m b№ 0fAchE 

by 3F3． n = 3 盘pe曲岫 出 0f ELISA，霉 ± s． 

甲 >0．0s， <0．0S．叩 《0．01 w 肿 2-PAM ． No珊 I 

o0曲 r01 0fAa -E 竹 widIm吐l~ ．Ab3F3and2-PAM ： 

277±4． 

T0 0b~erve tbe influence of 2一PAM on tbe 

inhibilion ofAChE byMcAb 3F3，AChE(4 L)was 

first incuba~1 with 2-PAM (5止 )in Torpedo—saline 

(21“L)at 37℃ for l0 mill，then McAb 3F3(舯 

止 )was added and incubated continuously for l h． 

Finally．the catalytic activity of AChE Ⅵ as de圮nnined 

as above． The results showed that along with the 

i~ rease of the coI1o锄nad0n of 2．PAM tbe inhibitory 

r'0／e of McAb 3F3 to AChE decreased significantly， 

2。PAM hT1Deded 山e combination b刊 Jeel1 tbe antigen 

(AChE)andmonoclc~l antiNxly(3F3)(Tab 2)． 

h田llence 0f 2-PAM 0n tile 3F3．AChE 

complex AChE (4 L)，3F3 (舯 L)，and 

Torpedo sa1 (21“L) femixed at37℃ forl hto 

form a 3F3 AChE antiNxly．antigen complex． Then． 

2一PAM 5“L was added to a final concentration of 1 

mnlo卜L一 ． After incubation at 25℃ ．山e AChE 

activitywas assayed atdifferentintervalsfor calctdatin~ 

the inhibitory r'0／e． The results showed 山砒 in 山e 

presence of2一PAM lmr∞ I．L一 the activity ofAChE 

inhibited by 3F3was notmarkedly changed(Tab 3)． 

T曲 3． Illfl~ 0f 2-PAM 锄 3F3．AchE 砌坩bDdv- 

mI6商吼 删 哪 旺 ． n=3e印tIi吐岫 0fEU sA． 茸±s． 

>0．0s w  m  2．PAM ． N0Ⅲ 豳l c0n 0￡ AC墟  

aa州 竹 without M cAbl3F3 and 2．PAM ：2I4±25． The 

A(加  lyin pI髑卸 ce 0f2- l删 1 mⅡ ·ILI1：207± 

8． T1．e bi 胁 0f 2-P枷 锄 Aa lE 啪 s3％ ． 

D碰℃USS10N 

2一PAM is to bindwith tbe柚 j0nic subsite 

of tbe ac ve ~ lter柚d its ce~nbination with A( E 

im!~ les tbe hnⅡmn0“葡caol1 between AChE and its 

McAb 3R，implying t|lat the印i e directed by 
McAb 3F3 covers the ~miomc subsite of Torpedo 

ACllE activecenter． rIl1e result山砒2一PAM df墩eases 

the inhibitory rate of McAb 3F3 to AChE further 

indicateslllattheMcAb 3R —directed epitope covers山e 

anionic subsite． It alSO ⅢpFl0|ts Ⅱmt McAb 3F3 

competestbe 2一PAM binding site attbe active~．nter
．  

rIl1e datamentioned show lllatthe anionic subsite ofthe 

active centerof Torpedo A( E c~ stmcts a part ofthe 
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comformational epitope of the enzyme molectde 
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电鳐乙酰胆碱酯酶活性中心负矩部位 

构成其构象决定簇的一部分 印’ 
、， ‘、1， 

煎监  堂 ，李凤 ，张 ，孙曼霁 
(滨州医学院免疫学教研室，滨州 256603；军事医学科学 

院 微生物与流行病研究所， 毒物药物研究所，北京 

10(~50；中国) 

关键词 电鳐属；乙酰胆碱酯酶；单克隆抗体；抗 

原决定簇；结构．活性关系；解磷定化合物 
●  ’ ‘ 。 。 。 。 ’  ～ ● - 。 。 ‘ ’ 一  

目的：研究电鳐乙酰胆碱酯酶(A0 )结构功能关 

系，探讨 AChE负矩部位是否是其构象决定簇的 
一

个组成部分． 方法：用 ELISA及酶抑制实验观 

察AChE负矩部位探针2．PAM对 AChE与其McAb 

3B 之间的免疫反应性的影响． 结果：McAb 3B 

不能与 2．PAM及 AChE的复合物反应；2-PAM浓 

度依赖性地降低 McAb 3B 对 AChE的抑制率；但 

不能解离 AChE与 3B 构成的抗原抗体复合物 ． 

结论：电鳐 AChE活性 中心负矩部位构成其活性 

中心构象抗原决定簇的一部分． 
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