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B E: A4S FRAELTHE (Arthrobacter sp. g-1984) it 8| Kb B8 & = B # X7, &
BENA24.9U/g, REABKRFHBEHB.8 U/ 2.8, BLAHE/RLE, FHEHE
$]36.67 U/g, REZXAKRFHENG 41648, F B S%HHAT 21 h, @B XIS ALs8sF
BAZATTHIARL, A RERE K4 %:37 C.pH 6.5.F’ st B & h AR ZE ey w414 A ,EDTA
NEGEHARRORERR.
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Mutagenesis of Arthrobacter sp. g-1984 for
Raising the Production of Xanthine Oxidase

XIA Xiao-hua', LI Zhong-qin', QIN Guang-yong?, WANG Wu'
(1. School of Biotechnology,Jiangnan University, Wuxi 214122, China;2, Henan Provincial Key Laboratory of Ion
Beam Bioengineering, Zhengzhou University,Zhengzhou 450052 ,China)

Abstract: Xanthine oxidase (XOD) producer Arthrobacter sp. g-1984 was mutagenized by N*
beam. A mutant strain X7 was screened, and produced XOD activity of 24. 49 U/g , 2. 78 times
as the that of the parent strain (8. 81 U/g). After optimizing the fermentation conditions, the
XOD yield reached at 36. 67 U/g, 4. 16 times as that of the parent strain,and the fermentation
time of XOD was shortened by 21 h. Furthermore, its enzymatic properties were studied, and the
results showed that the optimal temperature and pH for XOD reaction were 37 C and pH 6.5
respetively. It was found that XOD activity was inhibited by Fe?* but stimulated by EDTA.
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REHEMIEANHERS ., 55,X0D A=
Y15F BAHUE E A, XOD ] B F 4 ) |l &
mELEIHNSR.BRERTENELENES
MERRHFHE %,

PHEXODEFEHBNEAMARELARER
ROHAANEENR. ENMEEHE 14 Mo, 14
FADH 2 4 Fe,; S, %%. #i§ XOD R—FE T
MY, FEELEEN RAEMY NIES MRS,
BREES HESEALRRR. B RERAR
BV EZ™ XOD®,C A Woolfolk % %t 41 5
XOD #47 T ¥4 5 B gk, W75 % M h Z 4K,
AT E A X 4> F & 43 515 146 000 179 000,
R AEZEEC G E XOD A,

FERAN BETFRETEALEEE S EILE
Pt B Arthrobacter sp. g-1984, UL & H XOD =
B, MERERTHEEBESZGHT TR, 3
XOD MBS HER#EST TR,

1 MH5F*

1.1 ##

1.1.1 HHAR GEREXREREEHK Ar
throbacter sp. g-1984 ,

1.1.2 324

DA FIEFE(g/L):NaCl 5, BERK 10, &4
A% 5; pH 7.2,

2) BB FE % (g/L) : NaCl 5, (NH,),SO, 2,
EES% 1% % CaCl,1 mL, MgSQ, » 7H,0 0. 2,
HiEkE 10, BRI 1, 2 4 (0. 702 mol/L)
2.5mL;id pH £ 8.0,

WIS E(g/L): KH, PO, 6.8, K, HPO,
8.7, MgSO,  7H, 0 0.2,CaCl,0.01; # pH &
7.2; BMARSEREK 0.1, B 1,350 15,
1.2 A&

1.2.1 k&4 B—HPEEFRELNEET
MR D,32 °C.200 r/min 353 24 h, B
SUEMRBETFEEESNFE,32 C.200 r/min £
Wk & B .

1.2.2 #24hakBmEANE SEXHI7].
1.2.3 #F4¥AE M1l EBR AXBAR
BE5mL, UFEBAKIZEH,600 nm T H KK
B, XREKEHEERRBEETE. HRizHE
HiZ y=2.3144z+0.001(R=0.9991), ¥t z=
ODsoo»y KB g g THETE/L.

1.2.4 ZE#ax 35— "HEKGRELAED,

1.2.5 wR4alz ELEIEARNLBERAME
— EW R (Xan) B, KB 270 nm
KFHRARY I, HILE 270 nm i HPLC &0
BEESHREMEE R B EHRAFER K.
6,3 % 14 : Agillent Hp1100 i {%,C,s 234 (250
mmX5 mm);3. 2 g/L.pH 7.5 i NH,H, PO, L
A, K 270 nm, i 15 3 G P4 ok BE A0 A R AR W4
HBEmEML N y=23 658x+ 82.028(R =
0.999 2), Hep y BN ABRYIEE R mAU * s,z
{4 BA.{7 27 mmol/L Xan, M7 HE 0. 2~1. 2 mmol/
L Xan, ¥ EBH7ES 000 r/min Z.{> 10 min, &
LW WBAE 270 nm ) IR 0 4 AR, AR 48 A ok Y 2R oK
HEBRPHEGEE,
1.2.6 Arthrobacter sp. g-1984 & 1 * &g at 8 ®) &
B Arthrobacter sp.g-1984 X Bf K 5l At (8] B &
A BB R R 7]
1.2.7 BF4#%
BTEAZRERMN REEY BN R Ti-
tan A THAYM TELEE F#1T.
BEEBREMFEREPER 24 bR 1 ol
HEHE-HERBRZERRW 10°fF>8 0.1 mL &
EHEBBATRXLAEAMERLS, TEXEESRE
B F-NTHEABER 30 000 eV, 5% 25 Hz)—~
2mLEBKER-BEARTFERERER BT
kR REER AR EHBER KO E R~
BAMFREFREER 24 h—>SUERBEARBE
FE-BOBEEHE,NEBES.

2 HRE55%

2.1 BTN %K Arthrobacter sp. g-1984 7= XOD
::: > :
Arthrobacter sp. g-1984 > XOD,HE*8M S
W4 I} 3] YA B, BB G 7R R[] & R B Y O T R
BHEERE BEN.HENMEHESE, 45 h i
BEBEMEME RS, 45K 2.7 g/L f18.81
U/g, EEM A EHBRBREDSSI N 0 g/L A
0.46 g/L, R NA 1. HEFMEBL LR
45 h,
2.2 N"EFREESRHE

£ 30 000 eV, 25 Hz M AL B &4 T, 4 5L &
O AR EE FHEANE, X & ¥k Arthrobact-
er sp. g-1984 #4754 4b B, % 25 K [F) 77l B A A B
ERMERER,LERAE1,



ENAEF - REFRALRSARLAANB L E B 83

—n— ERES —A—- FH# —0— HEW —A— HHR

10 N ~ 3.0 1 2.0 W 10
AL

] [~ 2.5 1s
, 1¥a ~
2 20 _ 2 >
1 g g J6 7
R 3 g1 &
Yo l.Si‘ E I.OE ﬁ
® 4 F #® b3 4 4 “s
H 10E & I~

A : y & '
4 0.5 ) =
2 f : :
0.5
0 L 0.0 40.0 <40
0 10

B 1 Arthrobacter sp. g-1984 =¥ it &
Fig.1 XOD Production curve of Arthrobacter sp. g-1984

%1 NARLBHAKNOBAEENERER
Tab.1 Lethal and positive mutation ratio after mutagenesis
of wild srtain

EAR R/ EA B E%
(X10*N*/em®) HEiEl/s H/% BE/%

0.1 6 70 0
0.3 18 73 5
0.5 32 76 1
0.7 44 79 13
1.0 64 82 17
3.0 192 86 19
5.0 320 90 26
7.0 448 100

10.0 636 100

MFE 1A HL5.0X 10N /em AL R M IE X
AR REH L BT AR 5. 0X 10" N* /em® fE R i 5
THEARE, FARERNS5.0X10° Nt /em! %

—a—EEE S —A—-F R —O- BN - WHE
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Tab.2 XOD yield of the positive mutants after N* mutation

_— KB LYR/ FMEH/  FEEHILR
BfE /b (g/L) (U/g) (REH/BEH
WEHE 45 2.7 8. 81 -
X4 45 2.8 13.85 1.57 f&%
X7 45 2.6 18.75 2.13 1%

2.3 %k X7 = XOD T4 ,

EREREERE T, Rk X7 P=5K & %5
MM TFHRERREN 21 b, EEN L REK
2.78 %, 5 R WA 2, 24 hid X7 =BEHBEH
24.49 U/g, Bk E N 2.2 g/L, & Ev f % 28 R
BWRESHINO0 g/L M 4.09 g/L, BHLHE X7 7=
B R B IR E g 24 h.
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Fig.2 XOD Production curve of X7
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2.4 EBEFHMSRL

KEERAFAERBE S RWH pH E.FF
BERENEBRNER.ZRAE. AERERR
FA4H 30 °C, Hfh pHER 9.0, M B R 8%,
SRR T BEIE S0 36.67 U/g, RN R AT K
180 4. 16 £5.

RI3 LBRUHAUHER
Tab.3 The results of fermentation optimization

il 7 B 8

BE wn |\ BR wmn | 6B wn/
W/ (U/g) |#8/% U/

26 3.91 7 18.56 5 32.16
28 10.63 8 27. 37 8 36. 67
30 27.37 9 32.16 10 33.75
32 2449 | 10  25.69 13 31.27
34 4.25 11 10.08 15 30.75

2.5 XOD MR

2.5.1 BANBEIRAEZEGEH KBRS
P17 25~55 CAR R T 0 & B ) B 1% 1 (B 3) .
B3x BEANEERELEN 30~40 C, &
BERMBENITC. ¥BREARNBETRE—
SEBT ), T B R A B IS O (B 4), DA BGE R AL B 7 Bt
SN 100%,25~35 CHMBELERE. &
F35 CHETHREESK,HE 45 CHRIE 2 h BE
PR+ SO% A, Bk R RREIE LB BE .
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Fig.3 The effects of temperature on XOD activity

2.5.2 pHENME I REIRGEE ERR
pH % TREMRLTEN(E 5., B 5 HH . BIE
FEE pHETEE N 6.0~7.0, RER M pHEN
6.5, ¥MKERR pH EH 50 mmol # Tris-HCI
BT ERRF2hE . RERABE . pH
6. 5~7. 0 WY BEIE ) A H 5Kk, KNG 7E o o R AR R 1
THENRRFEE EREASHTHENTHRERE
KFBHERGET.
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Fig.4 The effects of temperature on XOD stability
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Fig. 5 The effects of pH on XOD activity and XOD sta-
bility .
2.5.3 2EETHMEANYH HKELBREFS
BKRA e RETAREN 2 mmol/L,25 TR
B2h/E, WEBEN,URMEREFHRBEE NN
100% (LA 6), B 6 A W, EDTA X815 1A #
BHHEIEM,F X BIE N A Y8 89 1 1E A,
K* .Na* Mg 3B EhE —E W ME1EH, BR

ABEHEONUL,C XEENERAK,
120 ¢

100 |
80 b
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4F
20 f
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Fe* K Na° Mg* Ca¥ XM  EDTA
ERBT
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Fig. 6 The effects of metal ions on XOD activity

B MiE Me®* R4 XOD pka e R, h
B 6 n[A,EDTA XM BB N A RTFMBEER. &
43 XOD W maifbid B, min A EDTA ] %t
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HANBELEY R KK B NTG X%
BRI ENATREMEY N ST RIER.
HALREEFEABRARFRIABEYEHSA
B, REBFEAEWEOERILE FEL—,TT
BERSBEYRZMEALTHEEE MBI
BEERA,ERDNABELET R, EEHA
BTHRFELZYFE Arthrobacter sp.g-1984, £
5. 0X 10" N* /em® ff 2t B = XOD IE R & itk X7,
FEEARRT L8 M&, APEET 21 h, 244
EEEGR . XT=BEARET .16 f5, HBEER
BE&{F K 30 °C, 414k pH 9.0, M KRB 8%,

2 % 3L ik (References) :

BEGTEBIE LT 36.67 U/g, BHEl g ¥
Er 39 370 4L XOD, LREH , VIHFEXMNETF
RUBET AR EAEAREZHLEM KRS, 5
BEE PIE R4k, B XOD B REB R KR,

MY XOD EHRHTTHNERE. &R
F=H,XOD BE R AEE N 37 C,7E 26~35 Tl
EERE; BERM pHER 6.5,7 pH 6.5~7.0
MEARE, 541 E M4 P XOD §iE pH
EfMpH HBEHARKRER, F* \K* ,Na*,
Mg A —EHMEER ARV EEH
FIHK XODMFIMZEY . EDTA MEAB R
EIER L MEVETRE R EDTA BB THEB B DM
Fe’* \K* .Na* Mg &% W& BB Fxf XOD gy
H1EA .
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