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XA, EEHABENGBEREL S 0.3~
0.6 mg BEAERT, MM ERERIE, HEH
WEERENRABRKWKE. DIRFELAGE
REHST0.8 mg BENAREENELTE
Wi, EAENMERRK. REEEINE
FET P NE4EEBEREQTIT &8
JEE® T 0.8 mg B, AFH 6.5% NAMRE
Eof33.7%MAKREER b RKEFIEAMLAS,
XEARAHKEW T FAIREREAENEDN
=

ERREE, BHETELANFZRUERGEE c &
FRESES MR THEEREEH. BRAEFE
MEMEHSWEERT KB IEMER, £&
THESIE N, {HRXMKZAEEE S0 LLE S A
MM EARBIRE. BRIENEREEAN
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Effect of Lipid on the Property of QH,-
Cytochrome ¢ Reductase. Zhang Yixin, Shang
Heyong, Xu Jianxing ( Institute of Biophysics,
Academia Sinica, Beijing 100101, China). |
Abstract A lipid-depleted QH,-cytochrome c
reductase has been prepared by a column of
calcium phosphate. The activity of this enzyme
is lower and the cytochromes contained in this
enzyme is partially (about 53% of cytochrome b
and 83 % of cytochrome c;) reduced. The recon-
stitution of the lipid-depleted QH,-cytochrome ¢
reductase with lipids can not only recover the
activity but also induce the reduced cytochromes
retain to its oxidized state. This result indicates
that a special interaction between the lipid and
protein is important for keeping the enzyme in
its native conformation.

Key words QH,-cytochrome ¢ reductase, lipid

reconstitution, protein conformation
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BAVEE. iSRS 2115, mEY30%. HENY FAD N ¥E, BILRBETPREDT Y3, 4-_8B%

L.
X i3

BEMHE (Pseudomonas, Ps.) A E
I (Comamonas, Co.) 21 IEM KPR
AR T AR LTEER. HEEKRNSHS
FERERECORLEBEER. EfkEILERER
BATEW BRI RER F YR, Nimxk
BB AR RS R KR
HFNERAL G IET AR A CEHRIEZ AT,
A4 YRR RS R . AL
SR RN B B T % B 05 R R YR
SER? . R RS RS R (RS
EMEIhEE, REE A X RTE R BEAEL
FREVEBHEFES LA B, FAEHH
FMAENERAM. L LEFTEH5|EMPF
R R B KE. B CERBE, N
Ps. putida”l 8 Ps. cepatia[zj M BRE R
( Micrococcus )™ 35 W 48 B i 8] 2 2% F B ©-
£ b B ( MOB6-HOase ). M Aspergillus
niger VR AR L M B X BB 4B 1L 8
(MOB4-HOase). {1 Co. testosterori B Bk
KH122-3S 142 8L, #E{k T MOB4-HOase, 3f
X EAERAE T 0I5

1 MEERZE

1.1 ##

Comamonas testosteroni Bk KH122-3S K
EREFHEBE G H EAREED L E R AR
fit#7. DNase I . 8-NADPH., NADH. FAD.
FMN. #%#%. DL-DTT., EDTA —_#k. 4
MEEES . BFXNEBK. A&, L
FR# M TEMED ¥I3 B Sigma 2v&], RMI¥ A
4y # 4. SDS-PAGE 1% # * 2+ + & &
(14 400~97 400) #R¥#EM E Bio-RAD. [HFEF
HER (MOB) MBS A )& — KR
fit. Sephadex G200 ( Pharmacia 72> #] ).
DEAE-Cellulose (DEs,) (Whatman 22 #]). B
2L 5 4L AR ERE A BHIM LIS, Hihg

BIY2 A ARG 4- 2 (LAE, “ifk, YE0E, AERMA

RSB E LKB & Bio-RAD. ¥
Zh3E & LKB2132, #B 7= & 4 # YL Branson
sonifier 250, 4% Y6 Y B it % Beckman DU-600
G i 2840 AT WL 43 606 B it UV-160A, Beck-
man &k & % B 0L, Pharmacia Multiphor [l
ZHHBEKERES.

1.2 H&E

1.2.1 FEEIEHRE: 28 Hosokawa %0
Hik, fE23C B EEIT R4V E
UV-160A il %€ 340 nm 2L YeRUEKZk, *
ME MOB4-HOase 9 7EHE. — 1R MWEE
EXH: £ 23CHEHZMHE 1 pmol NADPH.
1.2.2 HEHBABREEMME: A Folin-
Ciocalteauf‘i&fﬁ], IAMEREB NIRHE.
1.2.3 MB35 40 o P 48 B A0 4 16 MOB4-
HOase: BR#REL. @ifLrASBYE (4£2)TC
#H17. 12000xg, (4+1)CELD 30 min. &
MW A% pH 7.5, 0.03 mol/L B¥RRHI R K
(KPi), W& 1 mmol/L MOB. 0.1 mmol/L
EDTA #1 0.5 mmol/L ZHi 8 (DTT). &
MW BN pH 7.5, 0.02 mol/L KPi, N &
1 mmol/LL. MOB. 0.1 mmol/L EDTA #l
0.5 mmol/L DTT.

a. MMM ME: 360 ¢ WA EH ¥ BIFE
720ml & W A P, FHRKE N
0.02 mol/L. i #8 7 % #2 B ¥l Branson sonifier
250 A TR R R AT B B R
WEL, EEBRWKEER. NEFEFRER—
W, WAHMHBRIOE, MEpH K 7.1. ¥E
BREMFMHBRERRDP, FEEXEKEHN
0.02 mol/L. B IA DNase [, fHRKE K
5 mg/L. 4CIBAMHAEA 30 min, #H pH
H6.88, BLEREER MEEARKE
f&, ASMM BB LE®R, FRHEARK
WELHN 15 g/L. B2 mlflEEEEMEA K
R, HE& -80CKHIRERH.
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b REESRIE. WEERRE A
R RREBRBE S, Z30%MWME.
HRETBPERRMBH DL pH, A
10% Z/KIH¥ pH 7E 6.5~7.5 #EM. 30 min
JE R, 0% ~ 30 % 18 7 BE B AR &k UL U2 YR AR 7E
LBEWW B, BREHRMBOETER,
BB IR, LEBRUBAREMEKRRRES

50% tRAEE. FAEABERE, HH9 pH. 30 min-

JEBEL, 30% ~50% A B s R ek ey UTIE b T
ML EEREEMBEETEREE 70% M
BE. 50% ~ 70 % 8 A BF & BR &% 0 UL 3€ AL T8 ]
b EBHEERE, FHABLERABENY
R, BEIH 2 ml EBEEMEAREKE,
H& -80C KFERFRH.

c. S FREEHT: 30% ~ 50 % MO B SRR &
B £ F Sephadex G200 # (7 em X
103 em) E. BFEHAZEWE B V4, MR
IR BERE, FAEHR 32 ml/h, EHESK
PIERAT, A BIWEA I, H 30% —70% AT
BHBREWRS, MEHETH BER. B
JERTE. BUE 2 ml M HEREHE. EARKE
M Assp. FAD TE 450 nm &b A Wi =i .

d. BERRAEE 24T . Sephadex G200 Ff§ i1
IERE A S C (F 0.1 mmol/L EDTA.
0.5 mmol/L MOB. 0.5 mmol/L DTT #4
pH 6.8, 1 mmol/L KPi) &, HBE—K,
R LRBRERAE (3.5 cmX61 cm)
L. HFEHSZWK C V4. BRESRaER
Hf Whatman chromedia CF11 & £ ¥ 585/
TR0 WEBRHIBESEEMAN. HE
MWW C e, WEHR 33 ml/h, WE, 4.
FEAT. REFE. B 2 ml M EBEER, EARK
WREA Ayso.

e.DEAE A4 % (DEs,) BEHr, L—#8
EHE#H 4oL DE, B A (1.4 cm X 18 cm)
b, EBEHZWK A TH, HHRNRBR
250 ml MR ZEE, M 30 ml/h, REH
WA A, M O0~0.15 mol/L B NaCl #4574
B EVER, B AYIEYE I 7E 49 0.048 mol/L
NaCl B DA B — e 8 1% i HH 5% . B BR 4% 3k 48,

AW BIERUIE, BHERTE. BUH 2 ml
MBEEE, EAREEMN As.

1.2.4 E Auiso: 28 Hosokawa %8Iy
¥, UIBIE FAD AR & &.

1.2.5 TESFHREMME: 258 Laemmli
sUgy e, MIBE®R. 238K (12.5%),
WAERE (5% ) HIRE, BALLRE 1S5 4l (B8
FH 3 ug) , P Bio-RAD A8 X 4 F it & 47
#E (14 400~97 400) FMPRHE.

1.2.6 BMEOQKEEHERE FAD: 288 Hesp
&gk, Mbowcst. F pH 3.0 25% AN
ErBERRELE R 6N 30 m.in, RE
B pH 3.0, 100 % ff B H) SRR 8 &R WK H
TO%RWHE. BUEH LB ERMBENE
pH 7.5 & 10™* mol/L EDTA. 103 mol/L
DTT, 1073 mol/L MOB & 0.05 mol/L KPi
#, B pH 7.8, 1 mol Tris-HCl %8 %5 pH
F7.2. BESAH. 1 YBEEA, FIEA
Bl 2. 3 M 4 43 540 FAD, FMN I # &
R, BEHAWENH SX10 * mol/L. 4 445
EZWHE BPENTILR, B3I K. BLER
A AEEYIR. REL WS A Mo E#%
FAD. FMN MIZ#® £ % 3.3 X 10 mol/L %
10 #E6L, 45 E T8 .

2 & £

2.1 MOB4-HOase 8941t
BB #& 7 R UTTE 30% ~ 50 % T A1 7 &Y Bl
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(B 1) ey I HEEEEE.

EHEEE, H 30% ~70% A ERER
BREN RS ENG LBRESE. EENS
VAL (E2) 4, EEEHE, EARES
A ES.

& EER, H 30% ~ 70% 10 R
BEYR E BBV BT S - DE & . B TRy Vet
& (B 3) Payeg [l HEsIETERE. BEEUERET,
TE£4Y90.048 mol/L NaCl B, E kR L k. &
EtEE, EERES A EES.

it b4 k38, MOB4-HOase H.iE £
mik 15.7 U/mg, #i1fk 20.7 £&, =X K
0%, HREETEIL.

10r 110
1 10.3
8r 18 -
T N
= | -
S 6r 16 X 40.2
4 44 x|
Ha 4 -
& < 0.1
2r 12
0/“uﬁ\“.fVﬁ e f
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"5

H2 BHRESEENALEEXTPER 2L
0—0.p(EHE);a—a BEHE; 0 0. A-
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|
:'
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': 40.6 13
1
L | 2] e
& '. 3| & 2
o) II "0.4}\"' 2 'r‘_‘-:"( <
> 1 o] =
E | 2| &qos
o 5 i = <
:‘ 40.2 41
. 40.2
B3 HADE,.HEHNALEEFTTE4-24E
L ®: o (ﬁﬁﬁi); A— A ﬁ(ﬁ&; C C: Agse-
1 EEEFE I-ZLEMLML
R JoN ¥ SEER BiEH Hi& /U mg ™! difEy  E
/ml /mg Juv /%
HAEER 1892 27869 5492.5 0.197 1.00 100.0
B AR
{4 1, 0~0.3 RME 226 5465 623.3 0.114
H4 11, 0.3~0.5 WA 224 7737 4812.4 0.622 3.2 87.6
H4r W, 0.5~0.7 WHE 217 6241 107.0 0.017
WEB G-200 197.3 3479 3766.8 1.08 5.5 68.6
B R R 56.6 1279.8 2341.7 1.83 (0.7~2.89) 9.3 42.6
DE & EHr 42.4 408.1 1666. 1 4.08 (1.69~15.7) 20.7 30.3

VR ¥ HE B SE SO 84 B AL 1 pmol NADPH Xy — MR 1E .01

A 450
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2.2 WSt WMIEAY SDS-PAGE

MWHE 4 BiTTL RS, £240L, BA
EZHER, REZHRLS, BERP—BH—
) #&% . SDS-PAGE M & MOB4-HOase B 434

S FHEEN 62%10°.

M,

97 400
- 66 200

45 000

31 000

21 500
w14 400

B4 MALESRERL SDS-PAGE
PR 7, WxaFREGRE; 2. EARRIK
3. 30%~50% MAMERBEAS: 4. WERNE
BFasa: 5: RMELEEHMAS: 6: DEAE-H
SERHEEN (DE,) 4: M,: RRENDL
97 400, 4 M 5 EH 66 200. FHME D 45 000,
BB T B# 31 000, K 5 6 3% (3 B 41 M AN 21 SO0 X
W14 400.

2.3 BEOBEWEEBE FAD
ANE2RINEH, YMEQRMTFES,
AMEE, RAYMERSFADE4ARE

({ZOOH

BenY, AREMKMBEOYIEYE, T FMN. BEX
BABERNEQKEIEYE, % MOB4-HOase
BRFADN. X5 [2~4] RHE MOB6-
HOase J9 FAD B¥AR 9 A {11 .

%2 BECKRENIERE FAD

WA RRGTES W7 ¥

AW ERNES U-mg™
1 — E— 0.0
2 - FAD 5.2
3 = FMN 0.0
4 — ERE 0.0
5 FAD - 3.6
6 FAD FAD 4.0
7 FMN - 0.0
8 FMN FMN 0.0
9 -3 % - 0.0
10 RE R% 0.0

-3 W ®

BESCRR [1, 5] #i, MOB4-HOase ¥

FAD TN 98, BLFEZERREEY3, 4
—CBRES. ENAMT.

COOH

FAD W

Q +NAD(PH + H'+ O, e e W

OH
6] % HY B¢ (MOB)

# 11 F BT 44k 8 MOB4-HOase fif T 1t B8
itk MOBHZER PCH R NILFERMR N
FEFTET MOB $¥28 B PC 4 30 & 248 b 69 7 R
WG ER, UERAR(TATA{LE RS RE Mk £aR
B, FIEBB M Co. testosteroni ¥k KH122-38
BB REL —## F NADPH, i A2

+ NAI)(P)+ + HgO

OH
OH

3,4-“ERXEFR(PC)

NADH. XX ERR— LB HFXRE
R, RIMEHMHE.

R\ [1] 88, N Co. MRMBRE
MOB4-HOase ] 7% PC, ¥#& — R MMt
T, kMR IFEE. 45 REARER
fE4E B BB ) Co . testosteroni B VR T A ML
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Tk o5 Fik LA MR R FTREYE . 2 — 2P0t
YA ERIFIoH, M2HXEH CG. 5
Ps. FIE @ # MOB4-HOase 5 MOB6-HOQase
. M. R EE, XXEARC. M
Ps WHRATEE, LA BREEEMNEX.

i X AARREEWOERTHAARITKE
RS R R RATAIRE SR B A )i
R RFERE A& ERLEVRABNE, &
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Purification and Partial Characterization of
meta-Hydroxybenzoate Hydroxylase. Chen Rui
( Department of Biochemistry, Capital Univer-
sity of Medical Sciences, Beijing 100054,
China ); Keiichi Hosokawa ( Department of
Kawasaki Medical School,
Kurashiki 701-01, Japan).

Abstract The m-hydroxybenzoate hydroxylase
(MOB4-HQase) with 62 000 relative molecular

Biochemistry,

mass from Comamonas testosteroni was purified
to homogeneity upon SDS-PAGE by using sonic
sulfate

molecular sieve chromatography, calcium phos-

crushing, ammonium fractionation,

phate gel chromatography and ion exchange
MOB4-HOQase
purified about 21 fold in specific activity with
about 30% yield. This enzyme is a FAD-

monooxygenase to catalyze m-hydroxybenzoate

chromatography. has been

to protocatechuic acid.
Key words meta-hydroxybenzoate4-

hydroxylase, purification, characterization,

Comamonas testosteroni

67 ku B EHBRINSBatRIERHR"

HER #AR %4%F 4%

(IHERTEEHRFR, ZEFYEREITHRE, LH 214063)

WE HDEAE-S2 M FXHEN, GERMERTIERENFSE, MAEKESSEELD ST
FRI6T ke WMEEAER. HEQEAREMIME, KHiSEEpH10.8 MBS XHBAEL,

HAKBEMAEEE pH N 1.8, HiETEHN 5.96 U/mg.
HEAEE, DEAE-S2 B, BHEMEN

x#ia

ESMFEZHRERA, NERBEES W EF
BHEEB/E (pepsinogens) V2!, Samloff! 4 #2
ENARSEIKEBE XS54 A Pgl~Pg7,
He Pg2~Pg5S X PG1, Pgb~Pg? ENX

PGIl, WES FEREEE, ¥H 40 ku &
AU WaFRERKN Pel  TEMEF

LA EHEERBRIEBIVE.
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