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ZHAO Yu'?  GUO Lu-Sheng' XU Ya-Tong?

( College of Life and Environment, Shanghai Normal University , Shanghai 200234)!
( College of Environmenial and Resources, Fast China Normal University Shanghai200062 )

Abstract; Aromatic hydrocarbons are capital environmental contaminations. Pseudomonas alcaligenes NCIB 9867
(P25X} is capable of degrading aromatic hydrecarbons via the gentisate pathway. Biochemical characterization
indicated that it has isofunctional enzymes for the mono- and dioxygenase- catalysed reactions. One set of the en-
zymes is constitutive and the other is sirictly inducible. To date, only the genes for the constitutively-expressed
gentisate dioxygenase and the downstream enzymes have been cloned. A mutant strain of P25X, designated
SNZ28, which had the constitutive copy of the gentisate 1, 2-dioxygenase gene interrupted by a streptomycin/
spectinomycin resistance gene cassette, was found to still express gentisate dioxygenase when induced by genti-
sate. The proteome profiles of P25X and mutant SNZ28 , grown in the presence and absence of the aromatic in-
ducer gentisate, were compared after 2D-PAGE. Fifteen distinctive protein spots which were observed only in in-
duced cells of P25X and mutant SNZ28 but absent in non-induced cells of both were further analyzed by MALDI-
TOF and Q-TOF. Of the 15 proteins, 12 showed significant sequence similarity to proteins with assigned function
in other microorganisms . The identification of protein P4 which showed positive identification to a gentisate dioxy-
genase from Ralstonia species indicated the putative role of this protein to encode gentisate 1, 2-dioxygenase in
P. alcaligenes.
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FREEERNFRER. FIREY, MEYEEHNRTHEASERATEALE T
BT . BET, APSRMAEXHRECEEEMS, HRIPR LR
MTH. FNREEZENEROPITR, R854 8L A S M 874k
PLRRM TIERY

FRESREE MY, EEEIEEFRLAYN RS ZRER_F
FEAE R, BIERRRE MR AR R IR DUERE, BT RN, PSX iR
BEHRTHARSIEMAH ERRNNERS, FSEMALERhBRE & ESN,
Ak G65 MRFRIEIHM 1, 2 INEMER (gdo) BHER/ ABERHEEEIT
Wi, BESEREREMEARERE L, (HAE0H B B IS B M0 AR i S RS 40 55 1
EA5RIE, RBETREHERNNER (GDOD) CRMFALE, AL, BEHNE
ARER N A A RS GDOIL il  saie ).

MEEORAZHTRTFRUREYEESMB SRR, BRIV FR - ASH
M — SR AT, AT, RITRABHERK (2-D PAGE) %4 MALDI-TOF
M Q-TOF 4347, IR THREHELBRETSEER (WH) RETHEARE
Ko FxHEWEIRNERIT T SIS,

1 #PEFE

1.1 B

P25X 5 SNZ28 Wtk H MM E R T K2 Dr. Lee Chee Chew 124,
1.2 #HAMERSES

SNZ28 £8P F 10mL LB ( 100pg mL'HIHBE/FHEE) WikIEFHE R, 250c/min,
RUHPIBEHF. REEFYEMT 500ml 5 L4 0. 02mol/L LK 84 N ME— BB
WMAEBEARFREPY, EMRARFER, £ 0DpH 0.5 ~0.6, MAKKE R
0. 025mol/L F JE AR EL B S 7], HESR SNZ28 BEfE LITEARME A — BRI B e b A
K, HEEEERELRIFRS, FRMAA KRR SEAR®S £HREHE8RAE,
HTFIEH#T ke, EORAMNBRSHABERGENNER, HA RN
A 0. 02mol/L FLBNEIARF . HIREREE R —3t:, WHkE BARRE S35 8h,
1.3 BRIk

SNZ28 HI3EFFYI{E 4C 5 10, 000r/min B> 10min, L3EFE 0. 04mol/. Tris ¥t 3% %
W, BORMRE, TIERET -20T,

1.4 it dasi&

HIMIE BT 0. 04mol/L Tris 9, F 0. Sg/mL, HMLERHE T Eppendod H 1,
FEBR (B - KEAEY DT, BAEEAM: 15 10s, 20s [FF, 3t 10min), &
Exen®, ARRARTE., Bi/SA DNA-RNA B3 (4% DNA B Img/mL,
RNA #8 Smg/mL, lmmol/’L MgCl,), TR E 20min, R/FT 15T, 12, 000g B .0»
8min, FIFHETF S0mL B.LET, MAYHFME 40mL, -80CAH 1h LLFEEN
Pio 4, 12,000g K B0 30min, /MO FEE R, DIEF 0.5ml MEHERE
(8mol/L JRE; 4% CHAPS 75T 0. 04mol/L Tris) ,

L5 % (2D) REBk
BAR Y H PlusOne 2-D Quant Kit ( Amersham Biosciences) FE &, W#4&
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500p.g B E BT Y A Fradkilae . SNZ28 $R4E LB K35 ik b i SR i B8 3R oy ks
TRERAES, HRYEITFLSL, TLIEZERT 2DE, A Amersham Biosciences [
2DE R4, H—rREM pH BESHREA (IEF), 13em pH4-7 S R 7E THLBK W
F (8mol/L JRE; 4% CHAPS % T 0. 002% BPB) % RN 250pL. RJSTE IPG-
phor (Amersham-Pharmacia) t#fTE—#LK, SHEENFIZTAER: 500V 1h,
1,000V 1h, 8,000V B 4 5 24 kV/h,

SHRESES, KA SDS F4ZE K (0.05mol/L Tri/HCL, pH 8.8; 6mol/L
R#E, 30% H i, 2% SDS, 0.0002% BPB) ACPEFW, | 15min, % 1 XA DIT
(#HBE: DIT 100 mg/ 10 mL SDS FAGEPHE) , 552 KA S DIT (&K BIZ B
250 mg/10 mL EmH) .

BRI IPC B&B T 12.5%5SDS  (18em x 16cm) #4745 2 (6149 SDS-PAGE, %
HEM IPC B ABEERM EJ7, F0.5% MBS E B . o2k B sh N Tris-H S A8-
SDS, 7E14C ~15CH}, DIE—K4& 15mA B3k 15min, R/E1EH 30mA B3k, HEMR
R AT BB T O 1k, B34S G Coomassie blue 350 Jufa, G IFio. 4
B F Image Masterv 3. 01 software ( Amersham Biosciences) 4}#f.

1.6 ZEOARHALSHESH

THE KA R B 1 RS B B Shevchenko) B U ¥k, BB FIRBALTE, S,
He4n . Wik (Millipore ZipTip C18) #ifk#i&, # 5 A MALDI - TOF i {Y ( Applied
biosystem, USA, Voyager DE STR) . W3 W% 1 & (ESI) 3 MS Q-TOF ( Micromass
USA) #f74r#7. RIBT B BHFT,

L7 HESHSEEBERR

M MALDI TOF-MS b H BB E O MERA NS SN TROKERIELE (
PMF), 7 NCBI | fi Proteometrics ( http: //129.85.19.192/profound _  bin/
WebProfound. exe) #I MS-Fit (http: //prospector. ucsf. edu/ucsthtml4. O/msfit. html. ) &
&, ESU/MS #9473 Hr ¥ 3% 8 i3 MASCOT 7& Matrix Science Ltd. R4 28 F K& (http; //
WwW. matrixscience. com) ,

RERBHRRGEEWEARMFS], #& Shevchenko!® fy H & E, A WU-BLAST2
( Gish, W. ( 1996-1999 ) htp: //blast. wustl. edu ) ¥ EMBL ( hitp: //

dove. emblheidelberg. de/Blast2/) ¥%&,
2 ZERE5SW

2.1 ZHEKERSH

SNZ28 HHRTE R REREEL 5 & 14 T R A B R 7E pHA ~ 7 5 B sk AT — b
¥k, ZREBRHA ImageMaster v 3. 01 HHATEA T, B 1 FRx BIFSA T2 D 2% i
B5FR. B2 RUBSEAHNER A EREARESHBEEATHERES, Wi
ER—KEEXMHEER, FRAU, ERSHOLXMT, SNZ28 HHE S M EHRL
(P1 ~PR), EXMBHLER FREER; BATAEARSE (U1 ~U7), SiBAWE
BERBRP3M/UE. X 15 MIXEAS, DEEEIHLELT, BASEEENE
ERABESHICH P, REREMNEASHICH U, ABERMNBEGTEL AL, &2
RN RSB T #AEAER 5
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| Fim2- 56 induced by gemtisstc compared with the gel of non-induced |

A1 SNZ28 EEBERRBTEKTFE20
mmol/L LRGN EERLIE FE 2 | 49 2D-PAGE 455
2.2 MALDI-TOF 5 Q-TOF & 244

BTARMG 15 4 UBREE (I RGALRE, #RJ5H %6 H MALDI-TOF MS 4347, 3£ MALDI-TOF
MS {9 PMF BUEEHRE, (VA Ul A S5ESBYEIE (Pseudomonas aeruginosa) SpFEs
MR SR PAOL A BRIRHEIAT) 22% (92/418 EAERIFH|, MW =45.58kD, pf=5.10),

HARRAE A Q-TOF #—H447, 14 NEA KA NELERFEH S 5E T MASCOT
BIFENCBI LR, &R 4 XEREARATREF, PR OEXRFS SEREY
FHB KT2440; U2 H4RRE M PAOI 9 C4 “RMESEN; U6 SEMBHHE
( Pseudomonas oleovorans) WHIEEAHEFEEMFEE., Q-TOF MEEE—$iFE
T MALDI-TOF %f Ul i94H 2,

10 MIRBEFERRE S, % E Shevchenko % . ' (35 IF Q-TOF K181 £ Bk
FEHAE, @id MS BLAST $iBER R, P1. 3.4, 5. 6, TR U3, 4 EREEDER
TRBRB. &, Us. 7 AEERFERS,

Fob, PAIREFGSHEHRE Ralstonia sp. U2 [RAERR 1, 2 I ERFA R 04 7
BE (SHEA107) BS&M Q-TOF MS KB B & EEMITH) 5 Ralstonia sp. U2 (IR
ML, 2 U R N AR AR 5 B R R (B4 BIAA B 59 R 48, X—S B EKES
H¥EXY, RREREREL,

F1 BARASNEERRER

2 SNZ28 Z 4 2. Smmol/L RIHMES
FHT SMBEGHTH _EZAEKER T

e MALDI-TOF MS-FIT 8% Q-TOF 4347 MASCOT &% Q-TOF 434 MS-BLAST &%
SHTRER A AR ) k(=1 i
Pl ni. n i Biotin carboxylase  P. aeruginosa
P2 ni ni®-»
. Ubiquinol-cytochr-  Streptomyces coe-
P3 ni n i
ome C reductase  licolor A3 (2)
Gentisate 1,
P4 ni ni Ralstonia sp. U2
2-dioxygenase
Chaperone-associ- P. ° putida
PS i o i
ated ATPase KT2440
P6 ni n i Gene: " ORF1" P. sp.
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gkl
Putative small heat
. Sinorhizobium
P7 ni n i shock protein,
meliloti
hsp20 family
Amino acid- P. putide
P8 n i
binding protein KT2440
- Isocitrate P. aeruginosa Isocitrate P. aeruginosa
dehydrogenase PAOL dehydrogenase PAO1
CA-dicarboxylate- P, geruginosa
2 ni
binding protein PAO1
Bradyrhizobium
U3 ni ni HspF L
japonicum

Phosphoglycerate P. putida

U4 n i ni

kinase KT2440
us i ni n i
U6 ni Flagellin P. oleovorans
u7 ni n i ni

a) n i not identified, b) Q-TOF MS analysis did not yield any amino acid sequence, ¢) P. Pseudomonas.
3 g

FEER-BHEEMRESLY, MEYEREZSEYNTIBELIERAMNM
WP HREI T EEREMMA. BAINHR TAECEN BRI RERS LM
AR AMEMRBNER . BEREIR RS LR,

587, M TFRMEOREPIIE, FEBT MALD-TOF MS #1 Q-TOF MS 3K15 ks
g (PMF), (EBIRRTR, EEAFREEPREREFVEHRTHMN. X—F
EBEERAEERAMRF LA LH—FTRY, SRR, BINSEET 24%
AR, ERTEENR, P4 MEEFF S5EHWE Ralstonia sp. U2 WIEIEER 1, 2 XX
EMARBMREY. BT SNZ28 BAEFEE CDO 1Y, x5 5 %00 P4 BA T RE
REFTRMERER L, 2 MUER (GDO 1), ¥REMAZELNWIHE, IR
HiH PG TEYERR, L, EBITTLUREEM Q-TOF LR FHREN B ERFF]
KRG, WARATLLEST PCR 3 #IRR UKE RS FF. RETURAXBAF
FHE R ERET K A Southern Blot (¥ 77 34 4438 4 5 FA A RV B B 1L 1) 3 iy SNZ28 Bt R4, BH
R T E TR E#fT T, RATAHEE, S3XHMNTETUREESEMN
GDO I R EFH, I AR E. coil pRFIMTHISTEED I,

EEHRGRDE RN, BERTHS P2SX MUKEZEANGR, Flim, P7)R
FRATEEB hep20 FKFK, U3 BT HspF KiK. AIORIRE, PKREEHTLIHFE1L
TUHER, HERIERRPAREZHFYNME, X RV T R A A b7
GRYNESTRARENESY . X—FRUSR THAEYEE RS R b
ERHEXEENEERE.

FTd, P2 ABHELE QTOF 4 RIMAXLKAFS, THREh TEARTYASE;
US, 7 SRARRISCABARENFS, XATEEGTEREART —&5% %
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BRI IERREA XN ESTIRFEAANMNES.

Mason!* SRIF HE T P. puida KT2442 7E R R B A AL 0 T 4 B A 1k ;
Babel® (BT 0 , Acinetobacter calcoaceticus MCl fEHHBREEH]2, 4 -D AT, BRE
HERWENAKRERE, RN 2D - Gl FRPERTETHMN 1, 2 - DK
8, A TEHFLSYREREEIMEXEERSHPRRD, RH 4E AR KIHRE
IR E PS50, EHit, FTROVHR MR E 5 R YIRS T MK,
HEHEAEMHEES TR, 2R BEOQ S KPR E AR SMATFI SRS,
A LERMN B REEFRS YRR P C MR, X0 TGS AR
BERABRKMENL. REH#—4, G/ TAYETER, AEBEARTUKLEE.
RESEN, RAEFATHET L, UTHEMEAESE. AR ERERDHT
IR LY .

8 F 3 #k

(1) W&, M. £ B, 5. EEFEHSE, 2002, 24 (6): 63 ~65

(2] % o HEE KAIAEZFH, 2002, 13 (2). 247 ~251.

[3] Chew C Y, Mark VM W, Yongmei F. Gene, 2003, 12 {12); 239 ~248.

[4] Poh C L, Bayly R €. J Bacteriol, 1988, 143 (2); 59 ~69

(5] Shevchenko A, Wilm M, Vorm O M. Anal Chem, 1996, 68 (9). 850 ~858.

[6] Andre J S, Shamil S, Alexander L, et al. Anal Chem 2001, 73 (9): 1917 - 1926.

[7] Amott D, Connell K L, King K L, ¢t al. Anal Biochem, 1998, 258 (1), 1-2.

[8] Lupi C G, Colangelo T, Mason C A. Appl Environ Microbiol, 1995, 61 (6). 2863 ~2872.
[9] Benndor D, Loffhagen N, Babel W. Electrophoresis, 1999, 20 (8): 781 ~789.

© hERZF iR 5P ER T

§&0 http://journals. im




