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Catechol 2,3-Dioxygenase?| &N 3 S
S - HHS * - HyE
E=rjatn 0MSstT, s 0lME s

Toluene, phenyl 52| 28]3-Q Burkholderia cepacia GAZH-E] tomB FAAS E2993l dL Q=3 75
E. coli CNU31223¥| catechol 2,3-dioxygenaseS A A 3} H 483 EA & A5l ). Catechol 2,3-dioxy-
genase:- native 2A1Fo] ¢F 140.4 kDao}$l.2m 47)¢] FU%k 35 kDa subunit® 4% homotetramer2. A 75l
t}. Catechol®] K 3+ V__ 7k 372.6 uM3} 39.27 U/mgol$l.m, 1.56 mM o] A}2] 713 FEo|ME SAdo] k4
ok Ea A9 A pHE 8.00]%1-29, pH 7.0-8.0 HHlelA HAalle. 33 BAL=E 40°CH -2, 60°Co]
Alell A 3] BAE ALY} £3F Fe?*, Fe 2 0128 o) 5380 34 o]0 93] A]e] FhAsgl2on, Mg™,
K'oll= o3RS iR st} B4 FAR9E deolrr] 93] ﬂﬂ"ﬂ‘%ﬂ] *F‘f]‘?l A3}, tryptophand} histidineo] &
4 GRS 0] SAISH: ALE 2 HT. 223 10%9] #7146 S Re|A] ¢etew], H,0,, EDTA, o-
phenanthrolineol] . 84 o] 7}A=|¢w}. =3t 2-mercaptoethanol, dlthlothreitol 18] 3L ascorbic acide} -2 34
Ao AAME QAAE BolR] gt} o] AL catecholol] W3l 2 713 Eo]A-& ¥gl 2w, 3-methylcatechol,
4-methylcatechol, L2} 37 d-chlorocatechole]] @3j <f7tke] #AE 1931:} Z2v} 2,3-dihydroxybiphenylol] &

£ As) $4E Relx ggkeh
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2rast2 lgh 38t I wEe B EoklA AR
A AErEY S ol FATE 1 Be FFe
34 E2E AdAd LEARLEAM A SHAE o]
AR 53], T, 884 § 4F 77138 THelM FH &
uj 2 2%0]31 9= polychlorinated biphenyl (PCBs)yS A2tsh &
Ao FHeg A HUTe). ol 2L 54
PCBsAHAI7} F2A 02 w9 QB 4lout 7], aela &
o gt Aol Zste] AAA A 2 =R &, Ak
Ao F2=o] otdEks 7|21 Q7] WER] Ao E B
T JTk(10). PIAEC] 23 PCBs9] E3l=E Wizl 3
=ol e d49] o) AR Fol wEt tksi, XFE Fa9
7 BS5E a7t o3 Aoz IHA JUTKT). PCBs=
FEZOF aromatic compounds TEE AU 3lom, o]AH9]
o) Eel 23] EallE wf F3- wi7HEZEQ] catechol2 HTHETH
(11). Catechol2 dioxygenased] 23l E3|==H|, dioxygenase™=
aromatic ring®] 3] X W} intradiol® extradiol dioxy-
genase® T-EHUHE). ©] F typed] EAELS ME AJoldt EF
S XY =Hl, intradiol type®] prosthetic groupC = ferric
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ion(Fe™y& 7M1 A3 P} e F FFHY subunit2 T4
o] 3= WHA, extradiol type prosthetic group2.Z ferrous
ion(Fe™)& 7AW 3 £79] subunit2 FAHO] = Hol
7H¢ 2 zojthd). 7 AFEQ] catechol®] £33l
intradiol type enzyme?l catechol 1,2-dioxygenase?} & 749,
JH3IA Bol e F e 7] Atelol]l $AIFE 1,2-position
9] cC Afol 283t ringg WEA| 7Y (ortho-cleavage
pathway) cis, cis-muconic acidE A4t} ¥ extradiol type
enzyme$] catechol 2,3-dioxygenase= G=F719} Hl=4k7] Alo]o)|
A% 2,3-positiond] C-C A¥l 283t ringE NEAIFIH
(meta-cleavage pathway), =88 w&=
semialdehyde(MCPYS A} A 3+Th4). $+H, Pseudomonas sp. S-
47(11), Pseudomonas putida GI31(6), Terrabacter sp. DPO360
(14022 YE Z}2} catechol 2,3-dioxygenase”} £-2], AA| =% 0.
W, Pseudomonas pseudoalcaligenes KF707(3), Pseudomonas sp.
DIJ-12(15), Pseudomonas sp. LB400(2), Rhodococcus globerulus
P6(1), I¥]il E coli CKI092(1)ERE 2Z}Z} 23-DHBP
dioxygenaseZ} £-2], AAF o] G484 EAJo] Ry Oh
5(1997)0] Burkholderia cepacia G414 <=5-82]3t tomB gene
oA A== catechol 2,3-dioxygenases extradiol type enzyme
o2 o] F9 womA geneoll A THEOIZ monooxygenasedl| 23l
FAE catecholS /NBAATTH(12). o)de] B2 FF/9 Bl
= o] 8-3h=
Burkholderia cepacia G4TT2] catechol 2,3-dioxygenase®] 573

2-hydroxymuconic

E38}32, OhS ol cloning®t toluene, phenyl 5&
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o daides AAE] Bag niyh gtk webd 2 A=
catechol 2,3-dioxygenase?] B8 E8L Fo|H, catechol®] F3
AHEol g AR RAEA g FHHEE 317] st
Burkholderia cepacia G49) catechol 2,3-dioxygenaseZ 3.8}k
tomB FZA7} cloning® AMZEY TF E. coli CNU312TF
AR5} catechol 2,3-dioxygenaseS “FA|EtTL T8 54
ZALsI T

tlo w rir

ME oy

AERF

B Ao A3 E coli CNU3I2E Burkholderia cepacia
GAERE 29" FF2A 1womB FAAE E3stek= Sacl-
Hindlll DNA fragment(2.2 kb)E 7FA 1 s AZFFFo|ch
(12).

Catechol 2,3-dioxygenase2| 24t

A2Z TF E coli CNU312 Luria-Bertani(LB) HJA] (Bacto
tryptone 10 g/l, Bacto yeast extract 5 g/l, NaCl 5 g/, pH 7.0)
o sucrose 2% 75 BiA S ALREle] 37°ColA] 144171 H)
okslgnt. @59 ke 5 [ jar fermentorZ ©]8-3ke] 3 4
wjFEtRom, 10% XA (Silicon oil) 5 ml, F71% 3 vvm, &L
HHE T 200xge] 23102 37°ColM F7] wubsh v st

Catechol 2,3-dioxygenase®| XX

A BiFAS 4°C, 5,000xgC-E 1587 AEEsI FAS
2o & 10 mM Tris-HCl buffer(pH 8.0)% 33] A|&3lx 3¢
buffer2 HE3Ach dEgAS 237 47| (Fisher M-300,
Pittsburg, USA)E. Ikfiate] 4°CollA 12,000xg 22 30483 A4
B3l A5AS de T _20°CE WZIE cold acetones 3
Z TLE 30-60%7} HEE HA7FE Z 4°C, 12,000xgC FE 3087
LR3I JAELS AUt AHAZ] DB E S buffer2 A
Azl F g gaEgske HAE SiEs AAsIAT
Acetone A0 E AL AEE buffer2 HE3FAZ] Sephadex
G-75(Sigma Chemical Co., USA) column(2.5x50 cm)oll  gel
filtration3} AT}, buffer® E83] AWold F tbed 5 mi¥] £33
3ot Aol FEE 280 nme] FHEE SYsiglon 54
29E zhe BEL Wol ultrafiltration(Amicon YM 1022 &
Z3l9r}. o] BE AL Eeono system(Bio-Rad, USAYS A&
stk 9 AAHoE dRA EA4E 7FAIL polyacrylamide gel
A795S AN gele FA 1.5 mm=E §F o] 8 cm,
8% separating gel(pH 8.8y} 1.5 cm Z°]9] 5% stacking gel(pH
6.8)y2 5o A8}tk Running buffer= Tris-glycine buffer
(100 mM, pH 8.8)3 AM&3la] 4°CollA] 45VE 24A|17H5<t 7]
AEL HAIFATHSE 600 Series standard Dual cooled units,
Hoefer, USA). A7|9%50] ¥ & 7|dg EF3 =@
W band X9} YRS A bandE AHE T gel sliceEs
S 2t} o]¢} Po] AL gel slices 7FXIL Electro Eluter
(Model 422, Bio-Rad, USAYZ A3}t gel slices H8]3

7HEIE SEsAAAY 54 27

o] A& & protein elution buffer(25 mM Tris-HCl, 192 mM
glycine, 5% glycerolyZ AHE-31e] 4°ColA Rl & 8§ mAR 5
Azt B2k g5

g &3 o cHiE M

Catechol 2,3-dioxygenase®] /32 100 uMS] catechol& 25°C
ol A BFE-AIZl 3 A== A3 E-(2-hydroxymuconic semial-
dehyde)S UV-visible spectrophotometer(Ultrospec  1000E, Phar-
macia Biotech, EnglandyS ©]-831% 375 nmoll X S35 54
3tk 7149 catecholS ethanolol] %4 10 mM catechol stock
& =] AREEFHT). catechol 2,3-dioxygenase®] 1 unite 13-
2 1 umol®] 2-hydroxymuconic semialdehyde® 343l FA
o] oko & AoJa}y] 0™, 2-hydroxymuconic semialdehyded] &
FBAF 2 33,0000% 3] ALFEACHY). THE o] &
4L HFE WA E bovine serum albumin A% Kit(No. 95656,
Sigma Chemical Co., USA)E AHE3SI9aL Lowry HHOZE 478}
SFTH(13).

=218 53

FA0 B 2L nativePAGES} SDS-PAGES A3}
=338}t Native-PAGEE 8% separating gel(F7 1.5 mm)¥}
5% stacking gelS AFE3}H.OH, 4°Coll A 45VE YAEHA st
ok 24X7F A% A7) FE5FHTHSE250 Mighty small 1T system,
Hoefer, USA). Active staininge 10 mM2] catechol & £5F-3}4
gtdo 7 JeEhE bandE <1890 1, staining solution
(coomassie brilliant blue R-250 1.0g, methanol 450 ml, glacial
acetic acid 100 mi, H,O 450 mDolA 1AZF & B &
destaining solution I(methanol 500 ml, glacial acetic acid 100
ml, H,O 400 mhoZ 2A17F T @4% TS destaining
solution I(methanol 50 mi, glacial acetic acid 70 mi, H,O 880
mhZ 12A7F Bt 23 248t B A pandE RIS &
o] Baleke ¥ thHAR thyroglobulin(669 kDa), ferritin
(440 kDa), catalase(232 kDa), aldolase(158 kDa), albumin
bovine(66 kDa), albumin egg(45 kDa) (Pharmacia Biotech.,
Sigma Chemical Co., USAYE ©]83l] Z24313th. SDS-PAGE
£ 12% separating gel(F74 1.5 mm)¥} 5% stacking getS AFE-
ste] 4°col|A] 200 VE Y78 ste] oF 308 <t A719E T
3. native-PAGES} 22 #2708 A3 g8 iyt iE
A 2 = phosphorylase B(97.4), bovine serum albumin(66.2),
glutamate dehydrogenase(55), ovalbumin(42.7), aldolase(40), car-
bonic anhydrase(31), soybean trypsin inhibitor(21.5), lysozyme
(14.4) (Mid-range protein MW markers, Promega Co., USA)=
ol-&at Fg8t3ct.

pH ¥ 2E°o| A&

Potassium phosphate buffer(50 mM, pH 6~8), Tris-HCl buffer
(50 mM, pH 8-9), glycine-NaOH buffer(50 mM, pH 9~10)%
AHgatel Fa uhgale 7o) pHE Bao] F F, pHol T
FELS FAISIATE pHoll i JA9] HgA AE2 7479
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pHOlA 4ol 48413 B2t WA F, e B8NS
2T ol ok AT 10-80°C8] FRINA ik HhS

A2 B4 2AST

FE50|2e] A

54 B0 IS F & Ue FEORES A4
% 005 mM, 0.1 mM 281 05 mME F718F 3 &4
=331t} Buffer®5 10 mM Tris-HCI buffer(pH 8.0)3 AM%:-
Epii=s

=

siet waNel dg

fe] B4 F9lo) EASH: ofrlal 117]8 o] 93
olm| =t 42Al AJeFQl jodine, N-bromosuccinimide(NBS), 3
naph-thoquinone-4-sulfonic acid(NQS), 2,4,6-trinitrobenzene sulfonic
acid (TNBS), glyoxal, N-ethylmaleimide, p-diazobenzene sulfonic
acid, p-chloromercuri benzoic acidE WhSAIH G4 AL =4
Ak el BhEAIeRS G4 #HEEE 0.1 mMT | mME
F7vete] 25°Cell A 303t WAG & Al JFEEYE 4%
Act.

R7180le] Hek

'A A9 HAF] FFE F U vHFE G718
2]3} catechol 2,3-dioxygenase?] &4 HE=E LolEyT |7
Lol 3= ethanol, isopropyl alcohol, acetone, ethyl acetate, acetic
acid® A4 ¥EgoYol] 10%7F H%S H7bstar 1504 7hA] A&
she &4 848 &gkt

Chelators®] 24&t

fxe BHol 9Be F 4 Ut AUES EDTA
(ethylenediamine tetraacetic acid), tiron(4,5-dihydroxy-1,3-benze-
nedisulfonic acid disodium salt), o-phenanthroline2 AF-&-35}<
0.1 mM% 1 mM9] F=& HEg & a4 B4 dAEEE
=431tk

Listr| el shadXe| Bk

Akt o} Aol ofdt EAEAo] JEFS golry| 93l 4t
slAlZ H,0,5 AME-3M4aL, ZHA 2= 2-mercaptoethanol, di-
thiothreitol, ascorbic acid® 29| F=EE |l AAEA

Kor. J. Microbiol
QA A=E S48t

71" 50|14

Ao 71 Bol4S dolry] 5] o 7HA] 71Ael g
4 XS ZARBIAY 712 ZE catechol, 3-methylcatechol, 4-
methylcatechol, 4-chlorocatechol 123 2 3-dihydroxybiphenyl-S-
A R3] 100 puMo] HEE Hrlsle] BA 248 548}
Act. ZF 7179 wh4HEe] tig A4 FR= B TS
o 2tk catechol(h , =375 nm, €=33,000 cm'M™Y), 3-
methylcatechol (lmax=388 nm, €=13400 cm M), 4-methyl-
catechol(A_, =382 nm, €=28,100 cm'M"), 4-chlorocatechol
(A0=379 nm, e=39,600 cm™'M™), 2,3-dihydroxybiphenyl (A, =
434 nm, £=22,000 cm™'M™) (9).

#n 2 of

Catechol 2,3-dioxygenase®| M|

Jar fermentorE ©]-£3}a] E coli CNU3I2E thak vfok3l&
) A A7 15X ARV EEETE 4] 4L
7] 27191 1471700l 7 =3ker FA7| o]F 5% 7
2F HAth vhg 27] A3 879 A9 pHE tier|Z o
WA FolA7] Alztste] el 78S VRS s A
SRl AHE-E Sephadex G-75E 6A17F B2t gel filtrationd}HH
< uj 18-30 fractionol A S BT B4 £ES ¥4
& A719% 3 Electro-elutions 3§35} native- PAGEZ 49
9 =S ERIEATH AA A7) Table 13} o] HF F82
20.6%43L, A vila= 29.001tH

)

X &3

Catechol 2,3-dioxygenasei= native-PAGEE 53l active stain-
ingS AAI%E A @] bandE BRI 4 AN OH, EAIF
& ¢F 1404 kDao|gr}. SDS-PAGEE Ba) ¥Aleks =43
= oF 35 kDal2A, 4709 FYI subunitZ  FA
homotetramer?! AC.Z FAHAT} ©] submnit®] Z 7] Ohs
1997y &3} Burkholderia cepacia G47} AAVe= E4 9 22
FA4 UL vt} o] subuint®] F7|= Pseudomonas sp. P20°]
AYAVE= 2,3-DHBP dioxygenase(13)2} Pseudomonas sp. S-47°]
AYAFSH= catechol 2,3-dioxygenase(8), L2 Bacillus macerans
JJ1b7} AAFSh= protocatechuate 2,3-dioxygenase(17)2]  subuint

2719} Ak

e

i i o

Table 1. Purification of the catechol 2,3-dioxygenase from E. coli CNU312.

Tota(lu zrtl(i:tt;wty Totzzlng;)tem Recozf;}rgf yield Spe(cl:glict/j:;)vxty Purification fold
Crude extract 23354.1 182.8 100.0 127.8 1.0
Acetone precipitation” 154384 71.0 66.1 2174 1.7
Gel filtration® 12208.5 18.9 523 646.0 5.1
Electro-elution 4818.1 1.3 20.6 3706.2 29.0

130~60%, ?Sephadex G75
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Fig. 1. Lineweaver-Burk plot of catechol 2,3-dioxygenase. Concentra-
tion of substrate[S]; 390 uM, 780 uM, 1 mM, 1.56 mM, 3.12 mM,
6.25 mM, 12.5 mM.

K @t3t v, 2t 8%

Lineweaver-Burk plotoll 2]3)4 catecholol] Whdt K 3k, v 3k
& A4kst A7 Fig, 19049} 2] 372.6 uM, 39.27 UmgelSd
or] 156 mM olde] 71AF=AN Ei B BasHe
substrate inhibition®] WEMgET)], olH dAS 9 &
extradiol dioxygenasedl A% UERhb= FFAQA HAFLZ(O5),
Pseudomonas sp. LB400(2), Rhodococcus globerulus P6(1), oy
I Pseudomonas sp. P20(13)94 A34k= = 2,3-DHBP dioxy-
genasedl| = WFERI T

pH % 259 g&t

pHoll T3 &4 4o AEES ZARS 23, Fig. 24004 B
£ ek 2o] pH 8091 Hdje] &4 4ES B oM, pH
7.0~8.0 HelA wlmA AT ¥ pH 9.0914= w2
24 3L G, Pseudomonas pseudoalcaligenes KE7072]
2,3-DHBP dioxygenase(3)$} Pseudomonas putida GI312] chlo-
rocatechol 2,3-dioxygenase(6)7} pH 9.0914 A pHE zte= 3
I} 2po]2 Holx gtk ¥y thE extradiol dioxygenaseE
7l pH 7-8914 24 pHE Holi o A= Hlsd S4-&
Holn e AeE AZE 5o gigh &4 42 10°C)
A 40°C7NA] F3) F7FBIR oM, 50°ColF- HA 3] FAaEL
o, F4 849 HF v 40°Cchrh o) P 60°C
o)F FA FAJo] &3] FAHANeH, soecrAlE Bl <t
A& THFig. 2B).

FH0|22| HE

FEoled i B4E 2ASE 43, Table 2049 2o
M9} K*E A28 & Fgolol| 9t &4do] ZAase
W, 53] Co¥, Mn™, Zn*, 18]3 Cu®ellA] B/do] &3] o
A=Ak oz Hud 9] extradiol dioxygenases<>-
Fe?*E prosthetic groupC & 7HR 1L 9lom Feol o8 &4 &
o] Z7lEE wHE, Feioll ofsi ] A4 8X4o] ZAdna B
TE Gk, 2} B BAAE Fe?, Fe*t 5ol o8] g4
gAo) 2ArEEe EAS Bk Pseudomonas sp. P20(13)7
Pseudomonas sp. DJ12(15)¢] 2,3-DHBP dioxygenaseo| A= &4

FEIE SSAAIAS B4 29
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Fig. 2. Effects of pH (A) and temperature (B) on the activity of cate-
chol 2,3-dioxygenase. pH 6-8, 50 mM potassium phosphate buffer, pH
8-9, 50 mM Tris-HCl buffer; pH 9-10, 50 mM glycine-NaOH buffer.
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Fig. 3. Effects of various organic solvents on the stability of catechol
2,3-dioxygenase. 1, ethanol; 2, isopropyl alcoho; 3, acetone; 4, none;
5, ethyl acetate; 6, acetic acid.
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Zo] tryptophan 3 A]2F2] N-bromosuccinimide®} histidine
FAr]ekQl p-diazobenzene sulfonic acidell 23] &4EAlo] x|
Hoth. me}A] tryptophan histidine 717} E49] EAJR-2]0
EAsh= A= At

71 3012 ek

F718mfo]l et rAA L Fig. 3049k o] o3} E A
XU Pseudomonas pseudoalcaligenes KF107(3)3 Pseudo-
monas sp. LB400(2)2] 2,3-DHBP dioxygenase”| acetone,
ethanol 5l 93 AAsLE RAF= Aolst ES Holm 3]
T}, WA ethyl acetate, acetic acidel] 2JsiM= Ao =4 7+

2HEH, ©]AL ethyl acetate$} acetic acid’t 2Hd &7
o] pHE AL Slo, pHell o3l 47t H48d Aoz A
Z+ect, '

Table 2. Effect of metal ions on the activity of catechol 2,3-
dioxygenase.

) Relative activity(%)
Metal ions
0.05 mM 0.1 mM 0.5 mM
None 100.0 100.0 100.0
Co* 1.7 24 4.6
Mn*? 85 31 4.0
Zn*? 22 0.7 0.7
Mg+ 98.3 115.2 92.7
Fe* 338 38.1 36.5
Fe® 442 44.6 36.0
Cu*? 14.0 4.8 12
K* 82.7 84.2 779

Table 3. Effect of group-specific reagents on the activity of catechol
2,3-dioxygenase.

Relative activity (%)

Reagents
0.1 mM 1 mM
None 100.0 100.0
Iodine 75.6 47.6
N-bromosuccimide 59 54
B-naphthoquinone 72.5 31.8
-4-sulfonic acid
2.,4,6-trinitrobenzene 81.1 61.0
sulfonic acid
Glyoxal 774 61.2
N-ethylmaleimide 933 81.1
p-diazobenzene 1.9 0.0
sulfonic acid
p-chloromercuri 86.6 56.7

benzoic acid

Kor. J. Microbiol
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Fig. 4. Effect of H,O, on the activity of catechol 2,3-dioxygenase.

Table 4. Effects of chelators on the activity of catechol 2,3-
dioxygenase

Relative activity

Compounds Concentration (%)

None 100.0

EDTA 5mM 69.0
10 mM 54.6

Tiron 5SmM 90.0
10 mM 1183

o-phenanthroline 5mM 14.5
10 mM

Chelatore| &t

Z}7}9] chelatorsE°l thdF Qa8 Table 40X} Zo], BE
o)LL Ly olESE EDTAS AL o 5 mMolA
69.0%, 10 mMoINE 546%E AL BAo) ZAEUoH,
Fe*& Z#°o]E3l= o-phenanthroline2 A& g-& ] 5 mMol
A 14.5%, 10 mMOIME 4.1%% &4 FAlo] Z2FHU}. 2
21} Fe™S Z#o]E3R= Tirond ¢ & 93-S kx| st
o wEka B AN A GA " catechol 2,3-dioxygenasei=
Fe*oll 93] &Ado] AAE Lo}, prosthetic groupl & Fe?*S
7HAL e A8 QY extradiol dioxygenase2] EA4-& A1
A= Ao g A,

LsiN[2t Shalx|el uEt

2H3kA19l H0,00 talM= Fig. 49149t 2o} 0.5 uM o)F
a4 84o] 43 ZAHAT & &4 ¥ oz}t Pseudo-
monas sp. P20(13)3} Rhodococcus globerulus P6(1)°] A§4+3}
& 2,3-DHBP dioxygenase, Pseudomonas putida GI31(6)©]
A48k chlorocatechol  2,3-dioxygenase, 2]
macerans 77t A A= protocatechuate 2,3-
dioxygenase™ H,0,0l &3] &4 &Ade] A=A SLA71
a4 mAe AT Table 5o0AeF 2] 2-
mercaptoethanol, dithiothreitol, 1831 ascorbic acidol] thsf
& B8-S HolA] ¥ttt

Bacillus

4.1
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Relative activity(%)

Cat, - $ 4-Mecat 3-Me: 2,3-DHBP

Fig. 5. Substrate specificity of the catechol 2,3-dioxygenase. Cat: cate-
chol, 4-Clcat: 4-chlorocatechol, 4-Mecat: 4-methylcatechol, 3-Mecat :
3-methylcatechol, 2,3-DHBP: 2.3-dihydroxybiphenyl.

71d 50|
Catechol& HI%3F 2] 7}4] 7|HEL o83t 7} 7jaef &
) 5498 ZAIE. Fig 5049l 2] catecholol] thal 713
2 FlEEOHES BEon, 3-methylcatecholol theiA %
42.49%2] 71AE01A4L RYT} ¥ 3 4-methylcatechold} 4-
chloracatecholell A= 9.01%9} 5.84%2] 7];‘]50]"42- »a
I, 2,3-DHBPo] A= 041%2] wj$- W& 7|A50HE B
AW Pseudomonas sp. S-47(8), Pseudomonas putida GI31(6),
283t Achromobacter xylosoxidans KF701(11D)9) &3] A4kx o
A& catechol 2,3-dioxygenase=E. catecholol] W% & HolA)
S B .om, 3-methylcatechol, 4-methyleatechol, 4-chlorocatechol
7 22 7]Ad iM% A= Fme Bl 13 e A
ghe e, 2ejuk 2,3-DHBPY tisire HH% she 5ol
S H{Y. ¥PH Pseudomonas pseudoalcaligenes KF707(3),
Pseudomonas sp. DI12(15), &3 Pseudomonas sp. P20(13)%)
A AR o)X= 23-DHBP dioxygenases= 2,3-DHBPoYZH uff-$-
=27 7\150])\4_04 E%OE‘% r,],_E_ 7]7;_;10]]1: u].],c,L 15:!-% _1;3_.;‘5“‘— e}
Hol3l Qe Ao B, B AP0 BAB o v A
olgt 71AE o)L Byt ol dT Zol Burkholderia cepacia
G48] catechol 23-dioxygenase ©|W] BEyd o}g #F=H

Table 5. Effects of various reducing agents on the activity of catechol
2,3-dioxygenase.

Relative activity

Compounds Concentration (%)
None 100.0
2-mercaptoethanol 0.1 mM 67.7
M 57.3
Dithiothreitol 0.1 mM 92.7
1 mM 51.2
Ascorbic acid 0.1 mM 555
1 mM 0.9
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ABSTRACT : Purification and Characterization of Catechol 2,3-Dioxygenase from Recombinant Strain
E. coli CNU312.

Jai-Yun Lim, Kyung-Ho Choi,* and Byung-Don Choi'(Department of Microbiology, Chung-
buk National University, Cheongju, 361-763, Korea, 'Department of Microbiology, Dankook
University, Cheonan, 330-714, Korea)

Catechol 2,3-dioxygenase was purified from recombinant strain E. coli CNU312 carrying the tomB gene
which was cloned from toluene-degrading Burkholderia cepacia G4. The purification of this enzyme was
performed by acetone precipitation, Sephadex G-75 chromatography, electrophoresis and electro-elution. The
molecular weight of native enzyme was about 140.4 kDa and its subunit was estimated to be 35 kDa by SDS-
PAGE. It means that this enzyme consists of four identical subunits. This enzyme was specifically active to
catechol, and K value and V. value of this enzyme were 372.6 uM and 39.27 U/mg. This enzyme was
weakly active to 3-methylcatechol, 4-methylcatechol, and 4-chlorocatechol, but rarely active to 2,3-DHBP.
The optimal pH and temperature of the enzyme were pH 8.0 and 40°C. The enzyme was inhibited by Co?*,
Mn*, Zn®*, Fe**, Fe*, and Cu®* ions, and was inactivated by adding the reagents such as N-bromosuc-
cinimide, and p-diazobenzene sulfonic acid. The activity of catechol 2,3-dioxygenase was not stabilized by
10% concentration of organic solvents such as acetone, ethanol, isopropyl alcohol, ethyl acetate, and acetic
acid, and by reducing agents such as 2-mercaptoethanol, dithiothreitol, and ascorbic acid. The enzyme was
inactivated by the oxidizing agent H,0,, and by chelators such as EDTA, and o-phenanthroline,



