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W E: E3pml it f AR BT M 4R K DEAE-Sepharose Fast Flow #
Sephadex G-100 #h4t , 7§ 8] b4t 152. 54 42 fesr & R A8, 4 % 19, 14%; A PAGE #ed 4 £ — %
FOERLAREEEE—FORAS A e F A8, SDSPAGE #i A sd st 2 FREHS
64 000, HEBBRERBREH S5 C,uleatAh Ripot&iE pHIEH 7.5, %k ABTS 4 K48t
B pHEA 4,584 pH 3~8 Z LB 28875, At AR . Bt iiLsd K,
{iFo Ve 5 %1 552. 06 pmol/L #= 38. 91 ymol/(L » min) ; f A ABTSA % &, fe 4 % B ALBE 4
Ko Afi#fe Voo, % %1 % 631. 84 pmol/L #= 12. 79 pmol/(L « min),
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Purification and Characterization of Bilirubin Oxidase
from Myrothecim roridum

LIU You-xun, MA Fu-ying, XIONG Zheng, YAN Ke-liang,
WU Hang-jun, ZHANG Xiao-yu*
(School of Life Science and Technology, Huazhong University of Science and Technology, Wuhan 430074 ,China)

Abstract : Bilirubin oxidase from Myrothecim roridum was purified to electrophoretic homogeneity
by the steps of ammonium sulfate precipitation, DEAE-Sepharose Fast Flow and Sephadex G-100
column chromatography. Purification of about 152. 54 fold was achieved with an overall yield of
19. 14 %. It was demonstrated to be bilirubin oxidase by native PAGE, and its molecular weight
was estimated to be about 64 000 by SDS-PAGE. The optimum temperature of the enzyme
activity was 55 'C. The optimum pH for bilirubin and ABTS were 7.5 and 4, respectively. The
K., for bilirubin and ABTS was 552. 06 pmol/L and 631. 84 ymol/L, respectively. In addition,
The Vi for bilirubin and ABTS was 38.91 pmol/(L ¢ min) and 12.79 pmol/(L * min),
respectively. ‘
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BlE e E maE™ . BT LA, 3 € i 4 B 41 & K 5t
WGHRZHAFRER FLEAEEENEN. HO
% H 1L §§ (Bilirubin oxidase,BOD) B— S #H £
BMELR R BEaEEk, EXEHEFRHK.
RudBABEIEEMBEABOEEBEZE,
BEAE—-HENBEERERLRERN T AL
AP0, AN 1981 EHAXERAE KRG
AR ARG, 5K E %P IR A8k
VAR, ZHEAEERRREMBIERESK
AERATERFIMNASLMES . BTFBROE
EUBNEMAFLEMMER, EER,BLEEL
BN AZTARE . ERATEYR BN FE. S
SUA7 Mk i A B B 30 5T B K B0 4 BE 45 07 T B B
FUO HEEAX T BOD L RFRRE R
P

Murao £ 78f% BOD FHEIM T KE Tk, b
B EBEF, W T Myrothecium J& A 5] B #k
7= BERE 77, 3 4> B 15 Bl — BRI AR BE B8 (Myroth-
ecim verrucaria) , X" MREH B L 19 U/mL, Wi [6
BARMYEKEARS 1 U/mL, 7K 8% 77 %
7= BOD Ky 24 ¥y it , X BL— 4k 7™ BOD M BRI %
BB (Myrothecim roridum) A EBEE=E R 1.3 U/
mL™, NAIEKRMEREREN BOD EHAE
aift, B RENERERS—B, THENERE
P ikt BOD 3% K 23% A4, il Murao 4
ftiti BOD M8 R 17 % &R,

fEEN LB P RS — RS ™ BOD KRB B
B, KB ~Bv 485 UmL ER, NEETE
# BOD #47 T 43 B 4lifl, %3 4T K S A Bt T it
TOHHE, W ZBRMATT T R,

1 MHE5F*%

1.1 E#

ZHEANLERSEER. S0 TEYELEEN
BHMENBEEFEE (GenBank FHHSH
EF458487) .
L2 FE£4REA

2,2'-¥ F-%-(3-Z F 7K 3 v ulf v ohk-6-3% MR )
(ABTS) , % H Sigma 2 & 7= fi ;5 DEAE-Sepharose
Fast Flow #l Sephadex-G100 3H ¥, % H GE
Healthcare Bioscience 7= . HEE4AiXH I H
PEatraiiA.
1.3 BHE

PDB:200 g £/ + 5,20 g # % #§,1 000 mL
#EEK.

1.4 BEHAHAE

ABTS . 3 mL RMHAZE P, &% 2.7 mL
pH 4.5.0.2 mol/L ¥ Z. MR- B E WK ,0. 1 mL
B§¥,0. 2 mL 1 mmol/L # ABTS, # K FE&H
59,30 s JFIFERIE R Ao » B 15 s iITFR—1 Auo
i, —ABEE DB . ELREBT . B0 08
4t 1 umol ABTS EALFT MBS .

BaEsk.5BEk3,7].
1. 5 EARARSEIME

& Lowry U, A4 15 HEBERE.
1. 6 HBik

SDS-PAGE B3x#k(10]. AR EWEE R
10 g/dL, SDS-PAGE Hi% D % 15 R250, 3 K §¢
8 2 h;PAGE f&EWE sk 11 ] g ek, A
B HAh ABTS MR %K .
1.7 BN BESHK
1. 7. 1 #E& &4 .4 BEHE28 CT.PDB
BFEEPRBEERSAE. 28 BY ML, 6 000
r/min Bt 20 min, i B LIERS HELE . BIHBRE
PiiE, LW B MBI . 8020 1 1 B B MR & UL
¥E,4 CEELH. 10 000 r/min B.L> 20 min, F &£
LR AR TRBARP I HERLIE.
1. 7. 2 DEAE-Sepharose Fast Flow # &E# ¥
FRFAEBEMBIES A 0. 01 mol/L BMHEME
(PBS 7.0 ) ¥ i3 ) DEAE-Sepharose Fast Flow
(1.8 emX 20 cm), B A PBS ¥k &, EAH & 0~
0.5 mol/L NaCl ) PBS B &l , 8 H F BIE A
5 BB EA R TR . .
1. 7. 3 Sephadex G-100 B E#H ¥ L RFFHE
HHENHEHETHRERT 3 mL ZBEAP.AEBK
MEFEFHERE(2.0 cmX80 ecm) F,H FiR
B REE N REAAS HEHET B
fR1E 2 mL WFEIEKP,—20 CTRE.
1. 8 MFEHR
1. 8.1 ssks4sFREAMNE SDSPAGE &
MEEMUENS FHE. . BECHEMN Y TFERER

HIbR R H i 7E SDS-PAGE M EBE R,

fE R—lg M, B, REBHMEX S FHRE.

1.8. 2 RERAEZE KEMEREYHRNE
HREAREE THRE 15 min, R £ 8K Z 80
N 32 R T R R W LS 7

1.8.3 BHMRERBEPHA HBOEINET
pH3.0~8. O MBRME - WERENHK T, H
FRETE S, 7 pH 3.0~8. 0 MBS — 8-+
BRE PP IMA ABTS 0B E .
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1. 8.4 #HAFFHME HEARFRIKYABTS. B
a8 WERNRMNAEZRS, BB RN REE, 1
Lineweaver-Burk X34 .

BRESHM

BORELBHSIESAL
BAZREABHSESHLERIEK 1. K
W% 80 g/dL B % L Hr .DEAE-Sepharose F F &
JEHTF1 Sephadex G-100 M JZ #7 /5 Br 18 B & L 16 1
H106.77, Sifb fE B K 152.54, {F H E W E N
19.14 %. %ESKE L4 SDS-PAGE ®i| R B R —

2

2.1

FEARW.LE 1, XHa4LENESRYA—
Hoy . CEPEkAE, MERBEHBKE, B8
RYIR PR, — 8 ABTS HJEY .7 pH 4.5 B M
ZrR P ETIEERS,30 min FEFHBE—HG
BEW, WA 2 PIKE LB —-RERUBIENE
¥,7E pH 8.0 # HCl-Tris 28 sp i h AT W HE B
G AT ERFEREHEREREE, RA2hFER
ERERTERAE -FRGENEH, LA 2 Fik
2, XHERRALHBHE-BEAFEAS R
AREAIE.

%1 BIRAUBMHALER

Tab.1 A summary of bilirubin oxidase purification

aife 353 BEAOR B S/ 4t {21 g
2 WA/ Bk /mg (U/mg) i34 £/%

i 1 540. 98 2 201.23 0.7 — 100
80% (NH,),SO, #iiE 1 467.25 320. 34 4,584 6.55 95. 21
DEAE-Sepharose F. F 856. 30 40. 23 21.28 30.4 55. 57
Sephadex G-100 280. 82 2. 63 106. 77 152.54 19. 14

GT (0N

s 2000

43000

1, S E B RA S s M, #3454 F i B Maker
B 1 BOD i SDS-PAGE E
Fig.1 SDS-PAGE of BOD

1.5 ABTS #& ¥ R BL ;2. 5 0841 B 7% # 5 BL
B 2 BOD K%t PAGE B

Fig.2 Native PAGE of BOD

2.2 PRAREUBHBIBFEER

2.2.1 HAx9FRE w1 SDSPAGE @1k A,
BIAMMIBRSHEHOEELBHEN > THRE
(MOBIZER,AE 1 ATLLE H, B2 K F 1k B8 A %t
SFREKRLA K64 000K EHETH 5 KX
THRE M, 431397 400,66 200,43 000, 31 000,
20 000),

2.2.2 H%#ERBEE LI ABTS REYTE pH
L5MENBPIRENRBRETHEE. LB 3
ALAEL,E 10~55 CZE,EEREWN L7, 8
HWAERE .55 ChXPIR, Bt 55 CREIETF
¥ T, 3 70CH BOD JLEELKE. LBRER
EU B RERMBER S5 CER.
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Fig.3 Effect of temperature on the activity of BOD

2.2.3 xERAPHMAE WHE4FHR.E28C
T, HLABRA R ABTS Ry il % 87 pH 2
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~8 FHIBG. EAANEMT,.BOD BB HIL R
EUBRGEHEREREHL - PERTECYRE,
B R R EYE, E pH 2~4 Z . EEX @R
BRI, WA pH 4~7. 5 ZRIMEZEH EH,pH H
#at 7.5 ZJ5 . METE B T R, BT A BOD a4
EEbmmE pHEAE 7.5 5/, 55H.BOD ik
% ABTS € {LRE & ABTS™, %Pl ABTS HJE
Y6, 7€ pH 2~4 Z 8], LB R E 8 L Ft. T pH &
it 4 B EETE BB T M, B 2L BOD fitdk ABTS fE
M BRE pHERIAER., XEEREKN, BE
AR B B BB pH (AT E . LR SRS
EARFMERE pH . BOD i& & 76w BV 09 & 1
TH ABTS R, iEPHRBIENZGTESH
JELT 3 R .

- == = ABTS
—Ah— B

Sy
7

X8 D%

o

Hm4 pHEX BOD FEEMEM
Fig. 4 Effect of pH on the activity of BOD

2.2. 4 Bth K, fi# V.., Ll Lineweaver-Burk
YEE(RE 5,6), LIBLALE HIKY,7E pH 7.5 B,
BOD # Ko, {8 1 Vi 4 %1 %7 552.06 pmol/L 1
38. 91 umol/(L » min); i LA ABTS X&), & pH
4.0 B BOD ) K. {HM V. 53 514 631. 84 pmol/L
1 12.79 pmol/(L » min), fIH W ,BOD 54
EMEMNHLSES ABTS MK, SHLEREX
RMERGKS ABTSBERARMERK, X—4R
W THAE R BOD MEZEEY .
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Fig.5 Double reciprocal plot of K. wiria
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Fig. 6 Double reciprocal plot of K, ssrs
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BOD MR #E T EH B FEILE. XK A%
BEM, & ZMAHFBLLRY, 0 ABTS,
TEEER . AAUAR. BE_HZHENXHET
BOD ft & —HEMBEAR, MEB A EELELT
EWE, KR ERY A ABTS., @I W%
BOD M K, IESE T HHALE 2 BOD WEREKRY . &
ME—MAZEET ENME.EHTHEEEAR
AWM. MEYAZA TSR, @
BOD MEMRETH —FR. FESEMMMER. X
FEP YT B A R R AL S, B2 21 KR
2T EHE MR, BOD M E 35 R & # 5%
BIHESE . AEYRB%ES, RERRER
—MEFBOD MARE . FENZEN LI RER
oA ERE -NEARAS - HXEARE
THEEHEKE, AKY ABTSHBAZZEHNBRERE
B EHERAGEREN. 4N ELQHEL BOD, i
BREAERTH. THENGERETTE ML
— AT 4T R B H54 000 #YRELL K E LMD, W
£ 4t B9 BOD M 4 F R & 464 000 HE X,
XOERHTFHIAERZANERER. BAE
R BOD W% —EY,. HE AT BOD WEBENE.
BEIEMBRARE. A XL 4k, —BA
BRFILXABODWEENEHFR KA ER
#, ABTSER AL BOD WEBE KW, BHM
BOD f% i R i , 4 & . i) ABTS™2 7€ 420 nm 4b
HHENRIKE, 5 TRE,. TH ABTS Bl L&
BE.E4 CTHURFLIANA, B, MEER
. F ABTS fE i & BOD i MKW - — 111
HHIEE., R RUMBIL KRR ABTS HIEY
Bf,BOD 7£ pH 3 Z TR MBI &+, M # pH 3~8
2 6] EB AE 45 W 2 RS 15 , X % B3 BOD % L E K pH
EHEBETAHBAEE, X—4RthHR%F BOD &
ARRB TN AME, REEXNEEEREE
H—EHRZH, '
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