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Abstract
ganese superoxide dismutase was amplified from
the human liver total RNA by RT-PCR, ligated

into pBV220. The cloned gene was analyzed by

The ¢cDNA encoding human man-

restriction enzymes EcoR [, Sal I, and BamH

I . The sequence of the cloned gene was deter-

%, 545, S BRELEREE bR

mined. hMnSOD was induced and expressed
upon temperature shift from 32T 1o 42TC.
Mn?* supplementation in the bacterial growth
media resulted in about 3-fold increasing of SOD
activity. The special protein expressed accounts
for 14% of the total protein of the bacteria.
Key words menganes superoxide dismutase,
RT-PCR, gene cloning
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BE SARMUEFESEFED. HEELREBBED. ¥, 5%, €RHEED. £ pH & F
T, KBE-EWRRAHERS; EpH6 X T, HEH, ERAFOSHEXEGMANALE
BHHEYNRE. 40EREEERE HAGTH, ERMEQFRRAMEERNCZETR, - ERRED.
ERMEOFERPEHENBENIEREFESPLTREESHAE.

¥*@iE SRHEH, &,-2RWES, ESRHMAE, BAdE FRERE

L BHEM (metallothionein, MT)[173]
ERREFTHESERNKET FRAEREQD,
BT FEVR. ZEGF LS FRE 30% 8
FHARBRENLTFAERS, ALH EHH
#, MTE5ZMMhE&RBE TS WARMTH
ZEINMhEBEF, ERHEAERTE.
MT HiESHEED. EMRER. BERK
. iYW, MRETFEEEYE, &
ZVHEREFAR. BRAMIAA MT £
SPGEEEETE (W Zn, Cu) MEF.
EHESRW. MieREdE HMTHER
DHRE AR IT 4. EFER, KATXH MT #iF
FrE . EYMERPEHFT TR, &R
R MT ¥ BOOMBRFERY, B
MT #EEZSEA N AR, ZEOTFHHE
BREERBHEFX, EFGEH_MNMER
AR Zn thEREEYRIGE. HiE— B

R MT EWERTThEE, UK MT 5K
SREESMEREBE. RIFBEDEHEL,
HNMXHITT —RFILR. AP RME Zn,-
MT 5 Cd,-MT # AR pH TEBREE HE/E
IR R Zn-MT 51l Zn b, FRELE
BREERERIMHE.
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1.3 SFMTESSRRIEA

# Vasak ", R FiESH&ELE, B2
BLITIE, Sephadex G-50 iFH 48, £ YM 1
FRBUEWR D, BLrRFET®RE -20CHKRAE.
1.4 LB MT (apo-MT) #H&

#7120 mg BJF MT & T 2 ml 0.02 mol/L
TrisHCI (pH 8.6) #, i A 10mg =
B B R, ¥ pHEE £ 1.5, 1f Sephadex
G25 &, UBRE2)8, W 220 nm #45,
T .

1.5 S8—2RN MT #H&E

B apo-MT 5 mg & T 2 ml 0.01 mol/L
HCIH, BIA 8 1% Zn %4 B #Y ZnCl,, & AR
K, M Tris WK pH ¥ E pH 7.5, &
Sephadex G-50 #, UXEBIEZHERE T.
B? 220 nm &4, 1% Zn,-MT. Cd,-MT By %
A5 ER. ARZ4AA Tris EHOR pH ¥
% 8.6, HL254 nm Ui ERar0),

1.6 ZEM apo-MT (d. apo-MT) BIFI&

2 mg apo-MT & T pH 8.6 #J Tris-HCI /#,
BE 12h DEERTRIFABNYSHER
(%) R HeiK (BFE# 18 MQ) mifk.
TE#1 B apo-MT. Zn,-MT 1 Cd,-MT &7, B #l
IR TR BT A K A RS BR A — Ul 3 R 4k
7KL .

1.7 MT ¥R

1.7.1 SACE: MT EMESET, 28
HFWR&EEH, B M apo-MT, apo-MT 7E
220 nmib A R iE, MIE A = ¢ - [ - ¢,
e (RAF) = 48200 L/mol it MT & &.
1.7.2 HEEE. BELHIWASEM RN
MEBER) ZBRNE R H, Wl E 343 nm RUK(E.
BIEA=¢+1+c,e33 = 7600 L/mol i+ H
mAMESE.

1.7.3 @B SEMNE: HXERETFREDE
RN E .

1.8 MT HBREZ B HE BN ESR 2R

LA FeCl, M1 H,O, fE 8 OH B4 R%, H
WIS T IR BE 3 Ik B jE £ 5 DMPO £

OH', 4/, DMPO-OH. W 1 frs.

BE1 DMPO Hi% OH £ DMPO-OH 5
E-109 & ESR #i&1¢, SiEHE 5 mW, BHEET
1 G, XikE, BIEE%0.128 s, BF 293°K.

2 4 R

B RAFT B XA H MT 29 100 mg, 5
FEAME/REHN S.5:1. # & apo-MT H 3t
E5F8HEN19:1 BEA2TFMT EA
FH 19T HE, MR 19:1~-21:1), Zn
Cd 2B 0. # apo-MT & H Zn,-MT 5
Cd,MTH L BEFEHWE/RLSE R 7.1:1
57.3:1 (3R 7.0: 1)),

#EAE pH &% F, Zn,-MT #1 Cd,-MT
EMREE BERENARR. ¥ FeCl,. H,0O, A5
MR - ITERETRIERER, 25E
# pH{E % pH 7 +0.2, pH5+0.2, pH 4=
0.2 pH2+0.2. EHMpH RXHFT, L¥
=M. MBEHA, Zn,-MT HM Cd,-MT 4.
Pift MT KW EH K 1.5%10 mol/L. [H
2R, TELARRGT, B MTHUHEFERE
HEERESH. £pHT7 5 pH 50, Zn,-MT iF
BREEHHERAHEBRT CH-MT (P
0.05). pH B ZE 4 i, B Zn,-MT 138 T
Cd,-MT, BEERLBEEH (P>0.1), ¢t =
1.61, X pH#—XMZE2 BMH MTEH
IR

BE 38 W, 7 pH 6 &% F, Zn,-MT
5 apo-MT X B th ZE & H RRAEEREE A,
HEERALBEER. 5 MT HFEBERKE
MAMFEED (A FEEHRN MTI0 £5). BE
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SE (TFIRES MT #IE). ZH apo-MT
Y5 Zn,-MT F Zn EE/RIR A Y B ZnSO, &
W TCEBREE 1.

100
x
i
o
llf-'"
4 50 -
g
=
s
=
o
pH
B2 #AFEpH&EHET, Zn,, C4,-MT KRB H
EEEHBEE R

a—a, ZEME (HEF OH X4E R4 DMPO);
Q—=——0. Cds- MT. a. b, ¢, d &

47 pH 2. pH4. pH S & pH 7 B HIA Cdy-MT J&
BESEE,; o'. b, . dDHHELEAWH pH
FHETMA Zo, MT G E 5B E. SHNMATHEIL.

a'va.c' . d Fd,P<0.01;cHfls", PL0.05;
St 3 7 TZT/@r
5 | 740%
L.
: “'ég:% z?aﬁiégﬁééggx

B MT MT MT

B3 Zn,-MTRBREREESERDSHEXEDHNTH
MR
* . THME (LF OH EER%E S DMPO), 5 »
X, = = P<0.01.

3 it ®

e’* 5 H,0, B Fenton K & OH EIXK.
Fe’* + H,0, — Fe’' + OH + OH’

OH B pK H X 11.85. HILEBRMEFRBAR
¥ OH AR, B3 ESR B e &M 7EK
HW P 5K, RATFRABKEY DMPO 7
e K FR TR E, (BEZEM pH FEHNA
fRE, AFTFHEOH. HHIBRERNA
HMIFEM%ER Fe' . H,O, )t DMPO, {BERER
@ pH % F, DMPO—OH {5 #®EE R
[, 7 pH S EHESREAX FX.

Kagi FFIR A &I, apo-MT X Cd*~ B
LERNER T 20> WL GRESN. £ pH 7
b, % F Cd-MT B 2 B B K'¢g = 5 X
10 Y L/mol, M Zn;-MT H K’y = § X
10 P L/mol. #Eith, "IHEHSE G HE, HE
pH7 B fF Koy =0.2 X 107 mol/L. Kz, =
0.2x10"° mol/L. BWi 5N, 7£pH 78, MT
FOXM CE T WHES R Zn & 10° 5. B
YUk ¥ AER, —SH MWK, C& HKE,
Mz AP AR KBRSEKBYWEasHTR
MEBKBMESFEEL. EBFREKEREP,
Zn,-MT EH Cdy-MT ZHEFE LK apo-MT. %4
fﬁfﬁpﬁﬁéfﬁiﬂf Egﬁﬁ?‘ﬂﬂ, apnﬁfabﬁ
HTHE. EMmiAE pH 7 5 pH S 8} Zn,-MT
5 Cd,-MT #87EKR OH 1EH, ERTEWER
BEmTIo®E, XpHERKRE pH4 8, =&
HBROHEHRF 25|, HELBEM. F pH
WEE pH 2 BT, XPHF MT &8 2B,
¥R A apo-MT, ZHERMAE. B, %%
BEHMTHR OHFRHSZEAEAHE
RBILX, TREEBREIHINGE.

VA ¥ b8 apo-MT (B 284 apo-
MT)., HFEBE MT EUFEHENBERSE
MAFRELMT & 10 BHEEAVEAX
B, UEREE/REEMMY ZnSO, AR EH
Fx B8, 7 pH 6 BF WZE Zn,-MT F1 apo-MT
WIERER. BEN, MTHEKR OH ThES
Zn XX, WEFEARBIWIEFRER, X
SY¥HEARBRELLAFESHREARR. Zn-
MT 5 apo-MT ¥F ] B i§F% OH ThEE, f5&
R T RIS, HERLEEH. 7 pH 6 B,
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BARARF T4+ apo-MT HFE T IFEE,
{EESLLE 3 nmin FEHIATHEH, apo-MT &%
FT—EWALREE. I -KEHMT B
OH Mt 5 GERB IR, MEEREAR
W PR IEEH.
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A Comparison of Scavenging Hydroxyl Radical
Between Zn,- and Cd,;-Metallothionein. Yue
Xinping, Zhou Jiehao, Cheng Shi ( Department
of Biophysics, Beijing Medical
Beijing 100083, China).

Abstract Metallothionein (rabbit liver) (MT),
apo-MT, Zn;-MT and Cd;-MT were prepared

respectively. The scavenging effects of Zn;-MT

University,

and Cdy;-MT on hydroxyl radical were compared
at various pH vﬁlues, and at pH 6 the effects of
Zn;-MT were compared with related proteins
and inorganic zinc salt. From these results it is
concluded that the ability of Zn;-MT to scavenge
hydroxyl radical is far stronger than that of Cd,-
MT and that the ability of MT to scavenge

hydroxyl radical derives from reduced —SH
group in MT.
Key words metallothionein, hydroxyl radical,

Zn-metallothionein, ESR spin trapping, reduced
—SH group
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Progress in the Studies of Structures and Func-
tions of Acetylcholinesterase and the Reactiva-
tion Mechanism of Organophosphate-inhibited
Enzyme. Luo Chunyuan (Institute of Pharma-

cology and Toxicology, Academy of Military

Medical Sciences, Beijing 100850, China).
Abstract

dimensional

After the elucidation of the three-

structure of Torpedo acetyl-
cholinesterase by X-ray diffraction in 1991,
studies by computer modelling and site-directed
mutagenesis have led to significant progress in
the elucidation of the structure-function relation-
ship of this enzyme. And based upon this,
efforts have been made to investigate further
mechanism of inhihition by irreversible inhibitors
(organophosphate), and that of the reactivation
of the irreversiblly inhibited enzvme. In addi-
tion, progress in study of aging miechanism of

the inhibited enzyme was also reviewed.

Key words acetycholinesterase, organic phos-
phate, phosphorylated enzyme, reactivation
mechanism



