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BRI BRE REREOTR
EPRE BXE BEF

(B R F BB Y BT 46 T 100080)

SRR, EREEREXME(Cephalosporium robacinum)Frpgihrh B Tk HEsE .
AR MR RE, 7 WADH {Em T, i Het ERRATER (M), #BER
WAREHRER LS. ENEEBEY 300, fd oH MEXN 7.0—8.0, A 25—30°C {Rif 40
SHEE pHT. 0 BE 20, BENEAREN. SERT Agh, Co't, Cutt, Zuh, Ma™
il NitZEgiEd 0.2—i.0mmol/L AN, NBEDETRERENMAEN.—EREN
TEEERMGEAC T M B A W EE Ao

X HNLEERFL, RERE

RE—MEENVESRE, RICSHETL. L0 EGHE BEARAT EEFUE
T, HFREMOER.RY  SREHERT MR, SERSENE 27X 10
MR HER B M, e A S S SRR AR R E A B AITE IR Y A
160 EE, BEENREBARNEBERST T RENNT R, AL TS EHEARRE
TREALER, R R EROER, REm Ay g MBIRN EE, M55
FEEHNRMEFRSFER, B, R Eya ot X ARFHIE, AN
FHEREFCHEREREENRERERTGHNFR, A MESEEME M4 TE &
S e RBAERD, BRT,EmERN RS RS, T RE, &
FHROENEZZEEHTREERRNETEREESE, RrEEREL P —REENY
T, B R/ Het BERAITER (H), MERKIMShELS £, NiiEmkEd
EANLE, TRAEPRIFBERERST CEERSPEERERL, &,
BAMWFFEE=ERTREYRAS BFHE (Penicillium sp-) MR-2 BEWPR A IS
N Yo Bl B e LR B A B R e D, PR AR R R L RE, BAIEES
HERUGEARNERRELRE (Cephalosporium tabacinum) FL FHRRIPRE H &
FRERBST TR, I HNREENERT TR A R ZEP R L RES
FE A R B i ) R R

e R~
(=) &%
MHESLIIE (Cephaiosporium tabacinum) F2 R HE,
(Z) HsE
REHE Sg, ZiORR 10g, NaClsSg, & 1000ml, pH7.04

AT 1991 §9 413 A1gEl,
* EFRARPEESRHTE.
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() BNz BRERAhNEE

FB SO AT B RE R, 16 /NG, 4°C BLL (K70D, 5000 X g) 30 o0, WHRE
#, B 0.067mol/L IBHEREMNHE (pH7.0) PEHIFEL,# 20mg (TH)/ml HIEER
BFREESZ T,

(M) THMRBENNE

BMMBIZW kT 19K Hz 200W B B 7 % ¥F 27 X 6 (Labsonic, 2000, B.
Braum, USA), 18000 X g 25 20 4340, M b /E#, ALAZMEERESEY 6mg/
ml PR AR

() mEalRBEP “Hg BRHRN

kRS 10ml IERBET&E 0.067 mol/L WIMEEHB I (pH7.0), 20mg
(FEYMI, 2mmol/L # A-FHEZEWE Samol/L BYRE M “HeCl,, HFTHE 30°C
&R, A FENEBRE 0.1ml, TF] 10ml [N#&#& (Toluene, Triton X100, 2: 1)k,
Wiy 7 i B S BT 4% (Beckman LS5801 BURINL, USA), & LERME], HETER
Bt R, WS SRR L AR A IO . SRR S O D R R Uy R A

(R) £EEBAEFET “He BEHEWN

R 10ml BIREET&E 0.067mol /L BEHEEEE iy (pH7.0), MRS
(B 6 mg), 0.2 mmol/L BJ NADH, 2 mmol/L BI8-FE7E & 10 gmel/L B
®HgCl, 2 FIASERMINES "Hy FERER LK, UK MR Fansitt, FaK
BE AR RO BHEE MHy BER,

() KEFESFEEN

ERBGFRR, MEY N 5 NADH RN, REFBEL B TR E
NADH & 4bF NAD*, &7 340nm LWOILE A TH, E—EMEM, B Aw BT
BEE TR IEENED. RARSGERAE: BBHErha (0.067mol/L, pHT7.0),
0.1mmol/L [ HgCl,, 0.2mmol/L 1 NADH & NADPH, 2mmol/L {J8-#1ELM,
ERKLE 30°C FilRiE 5 4 E, A 0.5ml MBI (EAE 3me), REBBERN3
ml, HRIGE 340nm (Beckman Du-7 ELE4M76BEELE, USA) 3t pM AL B,
EERAET, HEESSH Aw WK 001 B FHOBES—RERBE LS,

(\) EoRME

B Bradford BillgEus,

(h) ReyME

AR b B e,

+) &M '

HeCl, 2%k ot , BateE ®HeCl, (Ml ittt 205 mCi/mmol) 3% England Radio-
¢hemical Centre Amersham P25, NADH #1 NADPH 2% Sigma ™o

B R M ®

(—) RELHEF2GKPTERRSEDIEN
L SR R KR B 1 RV ERENRE T(RME oHT7.0, 30°C, k%),

© hERZRMEMH KRBT EHIEL http://journals. im. ac. cn



124 Com % B % 33 %

SRR NI FRMMIN S HeCl, KR 40 53R, HBRREIK 82% (RIMREK B 24 30mg/
L), tREBREMEFRNBIBRF(ORIER, BbER, RESREF THREME
EFxAFTRSWRS RO EERED.

2. R B g U HeCl, ER: B 2 REV, REHEBE WHaCl, BN
JGi iR 4 R R B B MR, 80 B, UM RB UM & 26 %, AR 4 iE LHRE
MRBHBED, REREN18%, bR, F2 AsRM R RAOZGEAEERE
Bo AXRIHRINIIAN, BEROESRIRER (He")o XAMEEHTBAKEIRE
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0 ' %0 - 1) 0 T 80
#}ja) ¥ ime{min) ME! T ineimin)
A sRiEisd HeCl, iR Bz sgEssipgad *HgCL, MIER
LAREH TR FGANERAS LA ROCEMAERDS 2R RE S EPRAER
LERSHHTEFDHREE #; 3.l LEIRaiERE
Fig. 1 Removal of HgCl; by intact cells Fig. 2 Removal of *HgCl, by intact cells
of Cephalosporium tabacinum F2 of Cephaiosporium tabacinum Fl
L. Cells from the cultivaiion with mereury; 1. Control{no cellsy; 2. Radioactive mercu-
. Celis from tue cultivation withou: mercury ry in the reaction mixture; 3. Radioactive
mercury on the cells
Lgop
1.42
0.4 . ‘E 1.05F
<
< 2
tes \ 0.67
3
¢ i : § 3 0.30 . . .
KtjE Time{min) 300 340 180
i Wave lengthinm}
H3 2 NADH WRIEHMNEH
1.jn NADH; 2. jum NADPH; 3. TR H B4 Hg SEEFEKN M NADH MEE N AR
Fig. 3 Detection of NADH-lioked a0BF biZobE 4R d6DE
mercuric reductase Fig. 4 The changes of NADH absorbancy
1. Added NADH; 2. Added NADPH; st 340nm in the presence of Hg™
3. Coatrol (0o mercury) a. 0 min; b, 2min; c¢. 4min; d. 6mijn
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ROfE R, L HeCl, BERATETF (PHeY), FESERMRED YL, ExRnE
Hapy ot HaE e, B S SRR AR 3, M HERR T 3F 2R S R St 5RO 1

3. LA BRI PR R S S U 7EHL T OME NADH HETF, Ut W
fEEFRAAR, NADH 84k, 4 Ay EBEEI, L NADPH fi# NADH {F& 7
BRI, Al HETRMND, EXRY He' HENMBERMES, NADH g/ &
R 3o T HMIR, Komura EUMAY, XATWEEHTERNRETFES
WMEE NADH S ALEME AR, BRI S BREGTE Aw B T2 2 LV 0ER
HEH NADH R IR M

KRE F LR T A Ay BT SMEEIREME(E 4), & NADH #5100
Btk 340nm LLAYEOGEL A IRKFE, FHIBE B, ZUIE He* 4 FRMIER NS,
NADH & {t,

4 HERES "Hg $9BAEM: ££%5 NADH f1s-REZBAE T, MERES 8
By *HeClL R Rie #R(E S)EM,EH NADH TReEM5 RIR & D , B 57 4
ETEE, 15 92 90)5, REFH 20 %, MR ER IR NADH FUX B, JU s
REERRE, HERE—H W, ZEHREE NADH HEH R,

=
=

=)
(=}

[ &3
[=3

 BHeCH g 4%
203HgC); Remaining( %)

¢ 10 I 2&
B I} T ime(min)
ES5 HEmw Hg FMFEEER
1RGN B 2.8 NADH w3 M; 3./n1% NADH HERBREN RN RSE
Fig. 5 Volatilization of "Hg from ““HgCl, by the crude exiract

. Control (no crude extract); 2. Control (no NADH);
3. Reaction mixture added NADH and crude extract

(2 REREG S

L RSk EaUBR, NADH, s-MA 0 RS S MR, 4
BMA HeClyn ZHRMOEFROGLREINA 0.1 mmol/L), & pH7.0, 30°C /R,
HREN, R HgCl, MICRRRES NADH FEFARBELEE, HoaER
R a1 4 B8 I R0 1400

2R NHRE oH: [l HaCl, 1Y, W AR oH &4 FR MBS, X8
RBIHIRE pH #EH% 7.0—8.0 (B 6-A),

3. BN RIAUEGEIREL : TN R R I BT R ORE % 17, %5 R (1 6-B) P, iz M Rz
BB E R 20 30°C,

4. B oH Rl EMRE— & FAR oH SRS M (0.067mol/L) 1§
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BiEH Enzyme activity o)
w
JriiEh  Relative activity(%)
J
he
=

0 1Ao 2.0 %0 4.0 50 0 30 1 50 6'0
g Temperature('C) & Temperature(°C)
6 pH(A) R (B) R EEFEFIEM B 7 pH(A) MEE (B) MEREENEM

Fig. 6 Effect of pH({A) and temperature Fig. 7 Effect of pH(A) and temperature
(B) on enzyme activity (B) on enzyme stability

&FE, 30°C {8 2 MR, B E oH IHEEL 7.0, iR R TR E . KT
pHI7.0 (R 2 /R R 2sE g 7-A),

5. Bt E ik FAMEAE 0.067 mol /L FOBEER G AN (pHT.0) g B A B @A R
B 40 54, RRAMREFETREBEN %EE30T LUF 2 RasE. & 45°C iR
40 > Bh L BETE N erE 40% (B 7-B)o

6. —SH R (b &¥pai B HEm: AXICE YEH, alele He™ W B E
T A—SH H k&%, lzaki F49A%N, —SH e ER B A —25 He
ﬁﬁi%ﬁﬁﬁﬁﬁ?%&’ﬁ%%,%ﬁﬁiﬁ@%ﬁmlém;ﬁ:%%fﬁﬁ%%tbﬂ’d%ﬁﬁ)ﬁﬁﬁ%ﬁ*ﬂ{%%ﬁ
VEFR, Wit B R T &—SH R aWRREHA 2 muol/L) 3 F2 R
EHRE M, BEGR DIER,FFR—SH BHRERN, XL S-HRACHRATH, &
BEWREA 10 "mol/Le

#£1 EW-SHEGGBHRITHANES

Table 1| Effect of various thiol compounds on enzyme activity

—SH ZEibS¥

Thiel compound Relative activity (%)
8-157.% p-mercaptocthanol 100
Lk 55 L-cysteine 91.64
Gifts @5 Thioglycollic acid 34.8
R 5 #a: Dithiothreitol 74
* i None 62.8

7. 4 BETHEENNEN: mE 2 FOR,EREX 0.1 mmol/L (B Ag™ ST,

O hERZF
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FRIOARZEHSBE TG I EHBE W, ESERER (0.2—1.0 mmol/L), Ag*,
Mo™, Zo*", Cu**, Co** F1 Ni*' X EEHHEFERE S EEIEH,

%2 ZHRKEANRFHMITHHER

Table 2 Effect of various metal ions on enzyme activity

EEAED wooom= HME D
Mewal compound Conc. {mmolfL} Relative activity (%)
* 't None 109
cacl, e 100
Mecl, Vo 100
Zacl, 1o '
Mecl. o '3
Cocl, o 5
Cd(NO,), Lo 100
o 2
0 g
NisO, i 70

8. MU A DAy ma: £ 38, As,0, IR S IR TRk H 1R
A CEERERES 1.0mmol /L K, ML A[K 65.6%, kgl L Hxt g Htha—
SERFIEL 1 o

£3 AMAMBMEHNES

Table 3 Effect of inhibitors on enzyme activity

wos wow oM %

Inhibitor Conc. {mmol/L) Inhibition (%)
#Im None [H

0.1 0

A0, 1.0 0
L7 B lodoacetic acid ?‘[l) g
ZEER Phenyl mercuric acetate ?::) :5-6
WL Porassium ferricyanide f‘é 2.,5.

AR THARARARLIRE (Cephalosporium tabacinum) F2 HUNR it B As
PR R B SO, HEEAREH (AlnE RS, W -SH B AMMNEE, MR
ESEETOEREEBNAREESSCREN 2 E M § F 8 (Penicillium spP.)
MR-2 GpkrhaORCEFEER £ ABE L, ARAET, HELM%E F2 HHNREREE
Bl He™ B MRl NADH fEymF 0Lk, MARMESEE MR-2 ki R &
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FAN§ £ 0L NADPH fE25m T {itth, ARFRs—SIiEW, Y —RRESE, BIAN”
EAHTAESREEYREN, fiEERErREARENhOEER, EERF
FEOTE TR A (L R, B SRR E A AT SO R WA i 4 BB IR B1F Mo
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PROPERTIES OF MERCURIC REDUCTASE OF
CEPHALOSPORIUM T ABACINUM

Wang Baojun Li Wenzhong  Yang Huifang

(Institute of Microbiology, Academia Simica, Beiifng  100080)

The mercuric reductase was detected in the Cephalosporium rabacinum F2. The enzyme,
which was an intracellular enzyme, catalyzed the reduvction of mercuric ions 1o elemental
mercury, which required NADH as electron donor and added thiol compound. The optimum
temperatare and pH of the enzymatic reaction were 30°C and 7.0—8.0, respectively. The
enzyme activity was stable in the range of 25—30°C for 40 min and stable at pH 7.0 for Zh.
Metal ions, such as Ag*, Co’*; Gu'*, Zao', Mn®*, Ni** showed different degree inhibitory
effect on the enzyme activity, other compounds, such as phenylmercuric acetate and potassium
ferricyanide, also partially inhibited the enzyme activity.

Key words Cephalosporium tabacinum F2;  Mercuric reductase
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