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A simple assay of catechol 2,3-dioxygenase activity in
whole-cell catalysis of Pseudomonas putida mt-2
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Abstract; Catechol 2, 3-dioxygenase (C230) is the key enzyme of aromatic substance degradation by
Pseudomonas sp. . In order to establish a simple assay of C230 activity during the whole-cell catalysis of
Pseudomonas putida mt-2, C230 was induced by utilizing sodium benzoate acid as the sole carbon source,
and its activity was determined in whole cells by the amended protocol of pure enzyme assay. After
suspending the cells with potassium phosphate buffer, the substrate was added and the accumulation of
2-hydroxymuconic semialdehyde was measured by a UV757CRT spectrophotometer at 375 nm. The activity
of C230 was evaluated by the climbing slope of time course curve of the UV absorption. By this means,
the K,, for catechol and C230 in whole cells was 34. 67 pmol « L', while V., was 0.29 pymol *+ min ' -
(mg dry cell) ', both of which differed from those for pure enzyme by 2—3 orders of magnitude. To
eliminate  the cell ~wall  barrier for  substrate  permeation, a  cationic  surfactant,
n-dodecyltrimethylammonium bromide, was used to pre-treat the cells. With 0.1 g « L™' dodecyl trimethyl
ammonium bromide (DTAB) treated for 30 min, the maximum C230 activity could be achieved, which
was consistent with the result of treated cells by beads milling. In the present study, a feasible and simple
method was put forward for the apparent enzyme activity assay intracells which could be conveniently

applied to the whole-cell biocatalysis or to environmental bioremediation.
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TGS HIEE RS TOL KL, ReRE g 2 Fh o5 &
WA W) AEEREE TS L yh BRI A= M) Ak 5 T B
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1.1 EMREHEKIR

SE R B M Pseudomonas putida mt-2, H
B R A TR R AW A TR B 3R 358 I A 1 5
1625 PR
1.2 XHE (BA) BREREARERZH

BA 83 BL 0 8 (1000 mb) . % HY R Bl
2.0 g; (NH,),SO, 0.472 g; Na, HPO, 1.42 g;
KH,PO, 1.36 g; MgClL 6H,O 0.284 g;
CaCl, « 2H,0 0. 066 g; fmICEIFI 20 ml; i HCI
F1 NaOH #7553 pH 6. 2, 121°C KR 20 min, £H.

AR LRI (1000 mD : FeSO, « 7H,0 350
mg; MnSO, « H;O 80 mg; ZnCl, 100 mg; CuCl,
20 mg; CoCl, « 6H,0O 20 mg; Na,MoO, « 2H,0
12 mg; H,BO,; 5 mg; H,SO, (96%) 1 ml,

B4 30C, 170 v+ min "FEREI IR,
DR P H Il A SRR ) 15 ml B0 GRUAS: 37
4 mD, 1Ak 24 h J5 5483 500 ml =AM (&
(ARG FRHE 100 mD . #FhEE 2 005 HigR BRI B K
IR (12 b &, I Z AT 4C KA
TRAF
1.3 HmBREEE

B EWAE 4 C R, 10000 r » min ' Z.0 10
min, [EYCE A, ] 0.1 mol « L% @ IR B 2 i
(pH 7.5) WEik 2 Wk, RIEHZZ MR ELR. A
BT ACHRAE, &H.
1.4 ZHAEERE R C230 BEiE M E
4.1 mpasm 7 ml B0 EEBEE (SIG-
MA) P45, AT SR BB SR 1 em, JETR IR
fran (TDX-1, JUatlE ik RHEA R FD k5 0
30 s
1.4.2 C230 Bg&Fm 2 H UVIS7TCRT £ 4ka] I
ST (R IEA R #EATIEY . 30CTF
V438 1 20 BB BN A B pH7. S ) R R B 2% o
Wb, AN ALK SE A 0.1 mmol « L™ 4F2E
B, 75375 nm Ab (235 R 2 0 45 E I U
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o EE R R 60 min, DA IR W0 4R B 20 A B S
K100 Y6 TT S AR B .
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J I, % Lineweaver-Burk fE & 2% 31 5
Ko B Vo —EEWEG AL (U) 5 N TR
M T, 1 min WHEIEAE L 1 pmol 2- 55 SO R 2
i T LA AN T
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F A — g Wk B DTAB, 1EFH — Bei 7] )5 #%
1.5 45 A9 7 00 e BTG . A A DTAB A9 40 it
BB BTG R 100 %0, 1A A X S .

1.8.1 DTAB A o i) 69 64 78 40 M 8 7 b 43
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200 min Py C230 MEFE L. LiffiE DTAB 191G
AR,

1.8.2 DTAB# MK E s KA 1640 B b o
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TEENME (P. putida mt-2) ) TOL i
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Fig. 2 Effect of temperature on whole-cell

enzyme activity and its stability
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Fig. 3 Effect of pH on whole-cell enzyme

activity and its stability
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Ko RV o 2 H 28 W BN 3l ) 2% 1) B2 580
45 Lineweaver-Burk /E R LB THS2 00, 15 3] 40
MaZ5E T WBl N 3l 2% . 25 A 4 B, B
B R (RP>> 0.98) . 45 I3 il 5 4
& K. =234.67 ymol - L', V,,=0.29 pmol -
min~ '« (mg FHIMD ", X8 5 REGES R E 0 Al
B (C230 B9 K, =1.4 pmol « L', V., =
320 ymol * min '+ mg ') HHEAEH. K, (¥
K UL 5 Y 45 G 2 B T ai il =S ) 467 B Y
S
2.5 EBEMEZMHT ODw 5 C230 BiEHIX R

af it B RIS 2 A A RAF IR R, A
AL P AL T S R A A A o R v O B T 1 05
Sk Z R R . B 5 RPFEME KT, =
BEHBIFLIERFR, MERBGEH] 0.99, £
TE 7 240 0 T 0 A T S 2% 1 VS 0 W B 65 5
o N iR et D A r A N B )
C230 W& Jy ¥ & F 1 43 06 06 BE 11 I 7€ 7 ) 1) 5 Ak
WSO AR AR A, TR RO N AR R R,
s B ODggo = 0. 1 Zc 4 g T LRI &, 1 HLWO's
JE S ACAR PR 100 Y S 0 A DUl O A R B AR
F T X e e B 1 TR A B IS AT LAAS B 5 1A 5 AR TR Y
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Fig. 4 Lineweaver-Burk plot of C230 in whole cells
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Fig. 5 Relation between ODgs and enzyme activity
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FE X 8 40 B ) BTG DR AT VERA I . R X — 4 R
M 7R AT AT RETE AT W PR VS Y 8 0 1R R PR A T RE
H) C230 T P o i 0 BB BT A vk BE L HLBE
I 1) 52 ) R R 20 B SE AR T
2.6 DTABHZTHMEBREEREMERAZGHN

A

W DL SR A 7O R me-2
20 6 ) 2 O Tl 3 0 S i . R AE B R AR T I
F1%) % 240 60 T 355 O A 2 4 B P e 1 e KA AR TR 1 8
ANBE 58 4 HE B Hb TR A0 B PN OC SR Y L SE RGA N
B s T LAPRT 300 2o 20 A 5 37 e B v R A i it
V0 O A M 1 T BB L AR Bl SCER R GETO, B
T 3R G PR R AT LA R0 20 A O A R, AR5
KA T WAL (DTAB) RIS
UM C230 F G R, B\ Ebts DTAB /EH
A6 C230 WG Ry Zm, SEE s iR (8 6) £
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Fig. 6 Effect of DTAB treatment time on

enzyme activity in whole cells

I 30 min HARdE, MH, DTABO0.1 g« L "4bF
20 min J5 PR Ho AL PEAT SR B 1 A5 DL L

DTAB ¥ i XI5 41 s C230 il 176 1) 52 i 285 2 %
B, DTAB7E 0.05~0.3 g « L'y Bl N 15 2] 1Y
it % o ELARE . BUE LR HEITR S 1 52 (B
WEE AL, FELmYRMA 0.1 g L
DTAB (¥ & #17. o T 5k DTAB /£ G &
M AEM AT C230 M d KEETG . X RVFEM & 45 1 T 1)
290 L A ) R AT T RN . SR FH B R B W
J7 i DA BRI %) %% 40 B 1 5 O 100 %6 . THEEAH
Xof WIS . 4B RS IS [R) S 30 s B A5 1 40 i A e
T B K S A 207 %0 . BCEUH S BGE 1) DTAB 4b
FR IR AT 1 R 0 B % ARG il AL . SRR R
T T4 58 A B 0 A RS 3 37 R X RS ) A% 3B 1Y R
AN WHFERM, R 0.1 g« L7 DTAB 4 H 40
JfL 30 min A AX SCAE T 4H MR XS /N 4y - B O
/N> FYI B RE A Bk . T AN BE RO P i )
Hush CEARECHE AR 45 1) . X 2L AR UL ] DTAB 4b
L) R 4 e m] DA T AL SR AT B PN e R T I A A

3 4 i

(1) SERAR MM mt-2 #9 TOL ki B af
LRI BB Y — BB R R RMISEER . H
TR R TT LS HEAEGWNIES, #7T
DIRH R B (BA) ME—Br IR 09 85 F2 k. IRk
TEFRAAM . TR AT 40 E o 3R 8 TOL Jik:
F R B RN AT A K

(2) N7 T MR 4 e C230 3% PR J7
Beo P RE AN MBS B R REAT TS, 198 T Atk
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