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(] BIoUIRE T BF 4 R BE Tt 34 15 FF 8 (Arthrobacter pascens DMDC12) BRI IKRITFH/E , RSB N A
SLH B LR (SOD) KRHRE. LB MMM SDS - PAGE RU, FE& 1% 5 1 B2 rh U AT BRI R AT, 2
FEARXT S FRELN 25000 b MBE AL T BEES, £ N - R FRUZE H 0 SOD, T4l fH M AR IE
A3k 787 U/g BB, 4 FORNFEFA R XL E SOD WE R WaR Y , B AW B & S R M A R IR K
REURRS , A RY SOD AL FRALAKT, KBER pH 2 BHEAIXTZE SOD A —Z{EHHEA. ZRAT R R ER T, X
AU ARSI SOD B LLI% S B B SRS FR 5 00 2.3 ~4. 3 4%, RIAGR pH A1 i A2 7E A B 2 bh an S Fop el AR i
YISt Bk A A T BE(RFE T SOD MR ik. ABTH B WIRIE R W A4 KRS8 1F AT Bk SOD 15
BB , MSLEE T R A Y AT A T BATH B KB 74 SOD RAEENESER.

[R@R] Wi, AW, F5E, BS

[HEBHEKS] Q936 [XMIRIAM] A [ XEHS ]1001-4616(2006)04-0069-04

Stress of Media of Citroconic Acid on A. pascens DMDC12
and Increase of its SOD Activity
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Abstract; A halophilic Arthrobacter pascens DMDC12 is cultured in media with citraconic acid as carbon
resource. SDS — PAGE analysis of its cell - free extract shows that a protein of molecular weight 25 000 is
obviously induced during the cell growth. This protein is identified as superoxide dimutase (SOD) by N-
terminal amino acid analysis. The content of SOD reaches 787 U/g fresh cells. To determine the inductive
factor of SOD, A. pascens DMDC12 is cultured in four kinds of media. The relative activity of SOD in
cell-free extract are much lower when glucose or yeast extract is used as the main energy source. The SOD
activity is significantly enhanced when cells are incubated in citraconate media. The activity is about 4.3
fold, 3.5 fold, and 2.3 fold of that incubated in the media with glucose , yeast extract and citric acid as
energy source. The result suggests that the induction of SOD is caused not only by the pH shift, but also
by some other factors in the media environment during cultivation. This report documents the first signifi-
cant enhancement of SOD activity of A. pascens DMDCI2 by the growth environmental stress. These re-
sults will contribute to breeding efficient SOD producing strain and improve SOD activity of microorganism
using growth environmental stress.
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SOD( Superoxide dismutase ) BI#BE LYK (LG B4 YR E RGN —F A EENAEYEE, 27
ZRATES MR R R AETR . SOD R 2, F X3y EYEMEN (EHERBSEHE) +
SOD HyRIE B AR L. T SR A% MR AR FB MBI R W81 SOD S BREHNH
Pk, 4ET SR AL 2R A5 % T BOd 7 H— bk SOD ik 1350 U/g BB IR SOD B~ sitk. 304k i &
TRIEFR BT SOD BEF= Mk T - 41, 3M Haifh , K i 113k 4 685 U/mg. B4HEE S BIFT T M
B ( Thermus thermophilus ) F ¢ SOD, 3 A FR32EU T Mn %I SOD, ii% ik 3 000 U/mg. 30D, 24 MK
75 9K EE ( Vibrioorientalis ) F175 z: & ZEHUFT B ( Bacillus thuringiensis) 4} B8] T Fe &) SOD, #lifkJ5 L 1% 251l
X% 4 000 U/mg #1700 U/mg , 3¢ HoAE R 47 T BF9E.

A, BT LK SOD BHORE T MM , & T3 B vl REFEEAE Y Hl R 2 W R, R A
A E B B KA RS, IR & 7= SOD Hibkit B BLA EEMELS M Lhr X . i4h,SoD £
AR — R SRS, FEE A Y A ARSI R A RA R ER. BT, (UE R AEST b
FFERET-BORIER SOD MR R WA FEAFIA RN E B 5L T &AL SOD 1% /1 B & R M %
HGE. A SCERF R — R EL 588 A. pascens DMDC12 7513/ A DR BK A BB P, KA THHER
HFEAEA SRS SOD MF=A: , FHWABIT T — A K &M SR EMA 74X SOD HoiE 1 AR m.
RUPBAEYERFF LB S I8 YIS B8 B & R 8% S E bk SOD MfE 7).
1 PR
1.1 gl E#MEsRs =%

FHFE (A, pascens DMDC12) pi B 5T B i b 3R A7

PRIEFE (/L) ¥R 5, BE 8 B4 (YE ) 0. 1, KH, PO, 10, NH,NO, 2, FeSO, - 7H,0 0. 015,
MgS0, 0.5, 5% 15, pH7. 5.

REEHEFE# (/L) : YE 2.5,KH,PO, 10,NH,NO, 2,FeSO, -7H,0 0. 015 ,MgS0, 0. 5,pH 7. 2. 4> BIE N
RS AR SR S RS R BRI 5 o/L MBS

BERIEE 30 °C 5554 200 r/min.
1.2 ERRAFFLEE

FERRBR A FIELEZS 2~ /) ( HA) 7= & B B4R B % DIFCO(USA) 7= &, SOD #ifEdh i G4 B L T
7 BT IR B SR A4t , B4R A A0 2 B P Rk 11 43 A7 44k 4B A Thermo spectronic (USA) 7= .
1.3 FZ#ARaAEE R ( Cell free extract)

KRB ORI, i 50 mmol/L pH 7. 6 BB BR 28 vh R i IS 249 B MO B BB TR AV BRR AT
1 200 MPa FB%HE 3 ¥K. 12 000 r/minBS.0> 30 min, WEE b 3 BD S B .
1.4 EEHUE

SRR HEMHESE=EED, LIS 50 mmol/L 4F3% =B B H b E % 50% i T B R & 2 X h—
ABEIE S B
1.5 EARSENE

£ 18 Bradford 31", U4 M E A B E MAREEE.
1.6 BREBERRRHXK(SDS-PAGE)

S RERIRA I E AT FRER N F R Bk  BEERAE b—97 200, 4 Il 15 7 F1—66 409,
SR E H 44 287, BRARTEG—29 000, [BRZE /5 B 177 —20 100, 7 B BF—14 300.
1.7 ¥THE

SHEREH T E  EEBERE L% 2 SDS-PAGE Bk, RAIZ DHIE T R - 250 Yufs i fa
Ja R BERE L T R 40545 PVDF &
1.8 N-FRirEEBFIAE

H4E PVDF i E 43, BT T 25 000 AbA9MER & 9EAT N - AR ERBRFSINE XN E LA F



XUPEH, % - A HRRRIE SRA R XT A pascens DMDCI2 fyfri6 5 F 5 3L SOD #E#EAGIRH

R X I RS G
2 gRGite

2.1 FHFHE(A. pascens DMDCI2) (94 K #i4k 5 SOD kxR

THFE N EAA D - FERBATH. WITHEETRRIEFEPEFE 24 DRMK S B A K il
KEI ZRAERKMEE(LE L) FERENY, EFREPESEESERE KA M, pH €. 4B &
B S ER HA FFr RERAT , pH 2R R K EFAEE,22 h 5 pH 818 EJ. KB E] BLBURE 4
FUREREE B9 _b W i SDS-PAGE &3 ( WA 2) BR, WEAXT /T B 4 25 000 A E [ &R E 15 5
FIEZEK R B F RN, ZFHZEQEERSB PR AEH BN, HAt SOD LLESE vl % 787 Urg

BEAE. ZE TR T ROEEEY, EER T S EBEYR SOD I
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1,6: protein marker
2,3,4,5: the cell harvested at 8,10,21,26 hour

2.2 TEAMNSFREL 25000 £FA/M N - RFESEERIAFRFF T

i —B % 25 000 FHMAFRAMEASZW, B TRBHHRKEHRABBRER LA E
F§5% % PVDF i, 3)F PVDF [k 25 000 #X 4 FREE B KW HT N - KmlF. MFERER, K
B N - REEHIRT 20 M~ 3L# 2 TEYVLPELSYDYAALEPKIS. %1% 5 5% A NCBI 3 Blast k{4 347 He
St , BB N - 45 20 N EERE 50 M — BT AT B SR IR A SOD B N - Kim 58 2[R B2 F B K/MEIE,
BREEAHEAN SOD. RN ERM, ZVTHEENRBRARNERAIBTH FEMRNERERHLETEA
AR L.
2.3 FEAHEFEHEREITEE SOD FiEHRE

KT EER RIS R R HR AT A SOD RAM TR R, EHRITT 4 MEHRER ERE

B, RRESRSHE R T E A SOD EREF AR BHER (RE D).
1 4 MEBHERIERXHHE SOD FtEmMM

Glucose Yeast extract Citric acid Citraconic acid
Carbon
oD, H S0D oD, H Sob 0D H SoD 0D H SOD
source 660 P 660 p 660 p 660 P
(U/mg) (U/mg) (U/mg) (U/mg)
10h 3.43 6.92 33 3.17 7.42 34 1.90 7.72 44 1.79 7.49 42
Time 16h 5.37 6. 88 31 4.15 7.79 42 2.71 8.53 65 2.76 7.74 88
21h  5.09 7.06 35 4.23 8.03 43 2.22 9.18 61 2.74 8.43 151

The cells were grown on the fermentational media with different carbon source.

FERERIEFER D, BB D SOD RXBILP AR AR RRY A T RBEKFEFRLIESD,
SOD FikBEHHR , T LR SAAMEMA K ; AT ERBOVBIR B R R E B R H LB pH K%
ARENT SOD WRAF4E RERW. FrRRRIKR PR E KR SOD 1 Mg & T R AR IR Ry ik
F, TFFERRR SRR R, AR A S M AR SRR 20, et Bra M RUE R
Fiti@ e pH B3 L7+, SOD WEHE 2/ MEEEH AN, ROAFFEE pH AT REXT B AR 7 A — R B 4 FH A T 52
W SOD Ry HE. A7 FEMRIA R #9 SOD B§IE 4 BN BN BB B ST A R 10 4.3 45 3.5 1%Fn 2.3 4%,
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T pH B LIBEMR TR R, VLB E AT R MK R B pH M mAb A HME R B 2E {23 T SOD

R R DORBK S BRI S0, TEAT BRI 3 2 1K R op , W1 72 42 B35 1 9 T 3 Rk A A 1 SOD.
AT HERR SOD 5 EskBK A B fA7E THIRR 31 F T BT Btk , fE5 R SOD M E B RN 7k . FELIH
ZPRERRIERE R PIRINESH N - [2 - (2 - oxo -1 — imidazolindinyl) — ethyl] — N — phenylurea (EDU),
AR I SOD TEEEFE T B 3k, i SR BUK & BHE U7 RRIE E ) 1720 (SRRE R K 2) . HILIEH
MEMNEFRFEFETHRNE I FEST , Bt ERE R X SOD MiES, AT REE XM b A HY 5t
BERT= A B8 7 BT3B SERR |, AR ITE IR D AR E AR LR B, I 2 B R & F R L

i, =0 SOD SR B R P RERM AR ZBERHE T SOD MiEST B4 Ft— B
%2 TEESHRDREASWN SOD WESER

Carbon Source & inducer Maleate hydratase/ (U/mg) SOD/ (U/mg)
Glucose & EDU 0.21 85
Citraconic acid 4.212 147

3 ik

B M ERTTHTE (A pascens DMDCI2) 2 % D - SERBRAE ™ B , B M AW SDS ~ PAGE %
W), ZB ST R R EIRG , HXT 4 F & 25000 ELS AT BENES. ZEBK N - Kl fFH
FEFI L3t 2B SOD. R FIAH IR A7 FR R R 200 | BE R 4R U AT R R BER R i — P BT 5TAT
RS RE T SOD frTBRIRE , R IR RIRIE IR & (h 4 B &0 SOD MiE k. Jorh, K EE pH 7+
Xt SOD & —E (L. BT pH KR mash, il BERFF7E 37 o (6] AU 00 B A 7= A 3l By, BUR T #LK
AIRLRAR I HLIE] , (248 SOD B B AGRIA. EBFFR A, 7EWH SOD &= W i Rt , A Wi A AF SR BT A9 Ty
18R W AR B R BE SOD Bt — Rk, MREIEX AR A B WA FIE FEBAMIER SOD X
BERAEAERENRIENL

(&5 3k]
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