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HZX[AF0M 2|8t Benzoate EHMT Pseudomonas sp. NFQ-10|A
HX|El Catechol 1,2-Dioxygenase?| S

T+ - 480}
SRMEMEin Xjoinfsiclst Mniste

Quinoline (2,3-benzopyridine)S F-U § 514297 A4, 1283 R Y. 2 0] &8} Pseudomonas sp. NFQ-
1€ AY FF=2 AHgslg o, FF22Y catechol 1,2-dioxygenase (C1,20)8 F53}7] $l3lo stagleo=
benzoateE AHE-31 v} C1,209] 484 £7)-8 2A}3}7] 4351+ benzoatedl] A vl %3} Pseudomonas sp. NFQ-

£ =85 247] 2 54 3131, ammonium sulfate 3 % 3} gel permeation chromatography ¥ Source 15Q2] 34
2 AAEY C1,203 £ 9 AA D AR R C1,208) E-o] 4] (specific activity)2 14.21 unit/mg S 2 1}
o, SDS-PAGE?) 2] & 2AFE C1,209] #A}8F-2- ¢F 33 kDao] ¢l o} C1,20% catechol3} 4-methylcatechol %
3-methylcatecholol] ] A F4EA L el A2 FAFH T C1,209] KmS 3854 M2 &A= ¢l
Vmax: 25.10 pmol -min'-mg' 2 2 1}EltT} C1,20% 30°CS} pH 8.5 A H A &4 & vehl = A o2 2 AlE
R2H, Ag', Hg', Ca’*, 18] 3 Cu™& C1209] A& JA s 452 N-Ed ol xAl ML
'TTVKISQSASIQKFFEEAY 0] ¢} 0 ™, Pseudomonas aeruginosa PAO1IT} 82% = 714 B FAMAS g
Pseudomonas arvilla C-18}= 71%, Pseudomonas putida KT24403}= 59%, 18] 31 Pseudomonas sp. CA103}&=
53%2] 2E4 0 7 EA8lE A2 sy
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salicylate, benzene, toluene, phenol 5= AFAA A F3)7} oI5
£ Wk ol EAS Yrhille 349 EEE gEA Ut
(2. 10, 21). o]2I3 WFF SPEES] B3l R AlA= WIS
ol stgehs: o] g3l L, 23} EHe] uhal W] gl AAH
Ae)E 9ot AEEE Mo et A7F7F A=A Jrk13).
AAGefA Q] nAE, 535 EF v|AELS A3 ikt 1A
= M F7) SRS wsT A Belete] S 5ol
e AoE dHA o 2 JREU Pseudomonas Z(genus)
A T g4 ovRgez FgHelv Aoz

Wshe PEAAE 58 TR e TR AUEL oyt
of W & ole AoR WA ATky). VAR o3
= sz

GG FF5 FHAHER] catechol )
protocatechuateS HAJ8HH, benzene 112]7} ujAEo] AAs=
f4o) Ago 2 ANESEA AUE e WYY & g4t
Sl 23l & EfErt o2 WL EHEY a0y
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st 2oL} benzene &9l hydroxyl 7l(group)E T=Y3I=
oxygenase®] 2F-8-0.2 A)ZFw0] catecholo]L} protocatechateE 7
] benzene 127} GalA) HTH12). Catechole THE F Z57H9]
dioxygenase”} Z-&3l] T 712} o}E oz Balrt dojdrt
WS 1Ele] .OHY] AlelE HYEE catechol 1.2-dioxygenase
(C1,20)= catechold] 2H&-31e] 27)9] 444 AR} A FHA
WS E)7b gElA Hu. o] whgo] 9J3iA] cis,cis-muconate
7} AAEch W v B9} B-ketoadipate HEZE AXH
M HEHo g niEo] AHAHoZ o]} 4 & succinate$}
acetyl-CoA7} RHE0) ¥ tHortho 7 £)(20). Th2 AR3l 71808
meta 7427} J=H|, o] ¥R 318 (ring)®] hydroxyl 7] 9}RZ
A= catechol 2,3-dioxygenase (C2,30)7} catecholel] Z-8-3)
o HFHozZ mAFo] o]&F F U= FEQ pyruvae}
acetaldehydeZ -3l 5] o] tjAtel] o]-&-HTH?22). Catechol®] & E
dejA dh= 5923 98-S Sl= catechol dioxygenase™ EA9]
G498 HeiM= wisA] "ol /-5 "R 3=t hydroxyl
71 JAY &4 Fe(), hydroxyl 7] 98T 4 F Fe()S
g8l JE Aow BuEm Yokl WEE §3HEe B
Fol %k FFolAe) 1,208 B4 ZAke) fAE Aot
23] WPFolth Pael FTQRDL WIUI  Acinetobacter
calcoaceticus| Al BARMIAE R=351e] A4H<l C1,208 A
AVl = A. calcoaceticus P-962 B53I% ). Briganti 5(5, 6)2
AHEEE 7180 wE C1,209] T8 e Tohry] 3k,
B0 Z phenold} benzoateE ©1-88}o] wUE A, redioresistens
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AA T2 252 C1,208 33T benzoated] A vijF3t o
FollA F& vEE IEEE S WA C1,209 A=
aFGA AFME F YA d7EL T Acki TRy
anilineS ¥-3)8H= Rhodococcus erythropolis AN-13014 W&
9] pHS} T2 2EME B4F S FAskE aaE
a3l 548 AR A, o] 8471 3lsrE 7L A
o1, 3-methylcatechold] A &2 7|& Eol S 2= Hoz &
AFIATE £ Z2H S A7 T B2 IFE HolHA C1,209
gk B17} 518k Qo). Nakai S(16) Pseudomonas putida
mt-225-E C1,20& T3l o] E47F F 719 subunitsS=
o] FoA dimerd-g BHHIL, N-EG ojn| =it MEe] 4 2
1 54& A7tk

H Aol AE quinolined] B350l BL8 Pseudomonas sp.
NFQ-1€ benzoate”} X3 vl uiekgt &, Eofoll sk
290 CL205 ¥ % AAgha, £ART a4 S0 %
< vRl= 804 sl ZAMEI e, 1 5AA B4 H
N-Ze] opuiedt AES E4313t

T

X

Fu

M=ol ujeF =A

g B HRske Mg HRAG 2 RE AF B
2XE quinolineS E33= MT Pseudomonas sp. NFQ-1&
B2l th2s). £2l¥ Pseudomonas sp. NFQ-1S Nakazawa
(18)°] A5 MEFT WHS o] 83t 71EZA quinoline THAIS]
benzoate®l] ¥Rl Eao] #3Sl= catechol 1,2-dioxygenase
(€120 Fxstdct AH8E wiAle FHF ILT lg
benzoate, 0.5g yeast extract, 3g (NH,),SO, 1.8g KH,PO,
1.67 ¢ NaCl, 0.1 g FeSO, - TH,0, 02 g MgS0, + TH,05 33}
3 #Z pH7F 800l9, TF NFQ-12 HFF F, 145
30°C, 150 rpmo. 2 ek wjjF3lact.

C1,202| £2|

EAE BEsty] 18t wlleE Pseudomonas sp. NFQ-1 o5~
£ W& Nakazawa HRAON A 14X)7F B9k wloFslaL 11,000 g
oA 20% B A4 2t TdAHE ES H 50mMe| Tris-
HCI buffer (pH 8.0)2 33] A& MHE TAE 50 mMe]
Tris-HCl buffer (pH 8.0)2 0.25g (wet weightymg®] F=7} =
=2 sl ultrasonicator (XL2010 Heat Systems Inc)Z
8}t Sonication g2 16 KHz (80% outpowenE. 30z
HASZ 4587 903] AASFHCH, o]F 4°Co A 25000 X g=
20827 YARZMICRO 17TR Hanil Science Industrial Co.,
Ld)sle] s FHeldrk 45dE 30% E3F (NH,),SO,=
e Yt HAH3) uwkslEA i) 1LY 176 g9
(NH,),S0,Z #71e & 1Az Bt whe3lainh. 2L § whgd s
11,000x goll A 2023k A4
AL FsHck A e
(NH),S0,2 L% 160g4¥

1
A4 Rejste] AAEL AAS T, 35
o 55%<] (NH),S0,Z THE7] %3]
_?4

o} e ez st
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11,000 x goll A} 2087 A4E-2lstn HAES HstAoh A
el Ao 10ml®] 50 mM Tris-HCI buffer (pH 8.0)5 716t
A3 &322 I dialysis tubing (Sigma, St. Louis, USA)S
olgsle] 119 FY buffercll A 1AFEN B4 F, o] 5L
buffer 3 LE 1241759 48 AAEIY F48 AAIgH AR
£S5 50 mM@l Tis-HCl buffer (pH 8.0)% HE Azl
Sephadex G-100 column (2% 70 cm)®l FU8tq 6 mVhee] F&
oz r2m¥ BFPsa FY bufferR £E3IAT. £E29e
C1208] Ao & g Hopx vl AS HAlsta o
Al HPLC®] 50 mM®] Tris-HCI buffer (pH 8.0)Z ®]d] H&E3}A
7] Source 15Q column (1 X 10 cm)oll FY3}uTt Tz J
£ | mi/min, NaCl2] =5 0-0.5 ME SV7IAZIHA 1ml 4 1
AZFEot £-231t). B3t 89L& Bradford WH4)S 5-83)
o oA S At

C1,202| EXt2 &3

A4S B3 Ea¥ TF NFQ-19) C1,20v5 &49] x|
e A o5 AAE A998 Laemmli (14)0] w2}
A7 95 A5}t Separating gel 15%2] acrylamide gel
& AME3INA, stacking gelS 5%2] acrylamide geld AME-3}
AN, A7 9L EA marker®t FA] GAE samples
5% bromophenol blues} T3 T Z= B4 313 AT
I wellell H7HE & 25 mASIA] 1A]7F 2083 HAS AT A7)
HE0] Byt gel® coomassie brilliant blue R-2502.2 3083F
A 3 F 2PN 40%2] methanol®} 10%2] acetic acid”}

e ool A st Bt AAEI-

C1,202] & £& 1} gdof O|X|= 29l

C1,209] B4 24L& catechol 20 ul, 50 mM&] Tris-HCl (pH
8.5) 975ul, L)1 519 EeE &4 BoS Hrlsie HF 1
mlE $FE F 30°CAA 3E3E §EEAIZ) AL HHEH-E UVivis
spectrophotometer (UV-1601, Shimadzu)E ©]-83} 260 nmj| 4]
ZA3lFth #8259 cis,cis-muconic acid®] & EFFAIF
(molar extinction coefficient)= 16,000 M'ecm'o]™, 1 unitE
30°Coll A 18-7F 1 umole®] cis,cis - muconic acidE A4S &
Ao g A3k, Bo| FA(specific activityy> unitsmg® E 1}
ERiRich 712 Boldg golrr] flsir Z1HE AR HE o2
catechol A} 7122 4-methylcatechol, 3-methylcatechol, 4-
chlorocatechol, pyrogallol, protocatecuate® Z2 L2 73l
AAEAT €1,200] &g FEE HAE QRIS R pH, 25,
Z2]al FEolee] Hrtel M 4 84S S783te Hlwstsl
ok 54 849 HH pHE AR A8t pH 5.0-7.5904=
50 mM potassium phosphate bufferE, pH 8.0-11.0°1A41= 50 mM
Tris-HCl bufferg ©]-&3t] BA45HS AAletAct 2H2ke] pH
o slgdhe W8-S AME-ste] 5%3F ¥RE ol 260 nmel| 4
FRES FFs o, AU FEE S 100% 71E0E A
A A8 SAAY. 250 93 54 49 TS A
7] Y5t Whg-gole] £oF 25.50°CE WSS Al7|HA &Aa
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4E FA3AT. 9F T o2 3k FAo) Aol WX
= 9 olr 7] Y3l 50 mM Tris-HCI buffer (pH 8.0y
0.l mMe] BEE a4 o]2% ZZ} Arista 1087 WA &
o F49} vks F 260 nmellX FREE =45k

C1,209] kinetic constants

AAE T4 catechold] ThEE Km 3hE &4317] st o
?] 71dFEdA EA8HS SASATE 7159 T& Hele 50
200 UM 25 MM 22 7} FEOlA CL2084S AR
Lineweaver-Burk plotollA] A3} c},

C1,202] N-Yttoto| &t MR M I HSMEAL

AAE C1208 SDS-PAGE ol ZA7N3 gelS semidry
electroblotter (Bio-Rad, Herules, USAYE ©]-831<] 18V, 2057} poly-
vinyldiflouride (PVDF) (Applied Biosystems, Foster City, USA)°ll
%71 & PVDF "2 Coomassie Brilliant Blue R-250 (Fluka
Chemika) -8 0.2 FAEIg]on, HFMS st dHE &
HF RE-g it Zebd PVDF #h& 372348k 1¢
A7Yy @iE A5 AE E47]|(Model 491A, Perkin Elmer,
Foster City, USA)E ©]-&3t oAt AEE 24300 &
o} N-gtt ok Ad e NCBIS] BLAST search 273
£ o] 83t d59E AT

Z3p 3

C1,209 MH

Benzoatedl] 23] R-EX C1209 AAE 3l uljoredol A
AL HEE 253E st dojz MEFEE] % C1,20
o] B2 3249 wite ® Ve, 5o] 84L& 1.13 units/mg
o2 25T 30-50%2) F3 ammonium sulfate 18-S ¥
gl dofxl e Fa 84 &9 27, 14397 5 A
< #RIEkHTh 845 Bt} 5%, FAs7] 95k ammonium
sulfate FHOE Ao AlEE 50mM Tris-HCl (pH 8.0)2.%
HE3IA)Z1 Sephadex G-100 columnol A E-2&}9] 0 H(Fig. 1),
a F 84 0] 2 9 Y AEE Bol AAEANS &
A A3h, F C1,209] FAHL 136,35 wnite. 2 el Sol
A48 2,65 units/mg 2 M EFEE0] BIF) 2358 HEE A0
©] % gel permeation chromatographyg &3l dolF A|REE 50
mM Tris-HCI1 buffer (pH 8.0)= H33E Source 15Q columne]]
FYste A7) A, NaCle] 557} 027-029 M 29 &
g # A5 e 84a84S SASATHFg. 2). ©] £8 Al

Benzoate E3WAITE Pseudomonas sp. NFQ-19] Catechol 1,2-Dioxygenase2] E-43
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Fig. 1. Purification of catechol 1,2-dioxygenase from Psudomonas
sp. NFQ-1 with preparative gel permeation chromatography. Sephadex
G-100 column dimension : 2 X 70 cm. Fraction of 2 ml were collected
at a rate of 6 ml/hr. Symbols : catechol 1,2-dioxygenase activity (Il ),
and protein concentration (A ).

BES Bol 3A8NS 3% 29 F 540 8492 7446 units
2 Yelon, 1,209 o] 842 14.21 units/mgl 2 11
dom, AEZFEE v 12578 5SHA. Acinetobacter
radioresistens®] C1,20%= DES2 cellulose®} Q-sepharose®] 34
& AR M) 55E 4 Ao, 582 6029 Ao=
R EQ131(5), Alcaligenes eutrophus CH3491M= C1208 Yt
29 woez AV oJH Y A543 JEE o]-83)F phenyl
sepharose columng F3to] AAS AAE Aoz Rug uf )
tho), 2 Solel N Belala Ei Bole) BT} Hae) 4
< 5431 B2 AAJSSITHTable 1).

C1,202| 2X12f &0l

Zk Al Lol dlE AEE 15% SDS-polyacrylamide
geloll 27|95 AAlste] HA AFE e, &7 A
AR geldoll A DU band®] B0 ERIHCE SDS-PAGE
g 58 4% 1,209 A} oF 33 kDatlo] A AT
(Fig. 3). ¥ dA7olA HAE C1,209] EA2 33 kDa AU
Wkl A eutrophus CH34%} Acinetobacter sp. KS-1914= 5Ust
27191 36 kDa®] C1207} EH UL, phenold] =2 A
radioresistensN A1 Ex8F0] 38.7 kDa%l C1,207} HaH3jch
(11, 23).

pH % 20l CHE A&

Table 1. Purification scheme of catechol 1,2-dioxygenase from Psudomonas sp. NFQ-1.

Purification step Vol. (ml)  Total protein (mg)  Total activity (unit) Specific activity (uni/mg) Yield (%) Purification fold
Crude extract 38 286.5 3249 1.13 100 1
Ammonium sulfate 9 118.8 192.6 1.62 59.3 1.43
Sephadex G-100 11.5 51.6 136.3 2.65 419 2.35
Source Q15 10 524 74.46 14.2 229 12.5
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Fig. 2. Purification of catechol 1,2-dioxygenase from Psudomonas
sp. NFQ-1 with source 15Q ion exchange chromatography. Column
dimension : 1.0 10 cm. Fraction of 1 ml were collected at a rate of 1
mi/min. Symbols : catechol 1,2-dioxygenase activity (M), and protein
concentration (A ).

Sodium benzoate®] =Z&F 5 NFQ-12¥E B3 C1,20
o H4 g4 25 2535CE vehten A 84 25
3000 Aoz A e £t 40ecoly HE o 8
A FAE AN Fg 4). Acinetobacter sp. KS-12] C1,20
T 27-37°Co| A H3 S JEhion 35°CelM Ha 84E
VERAREIE}. Briganti B(582> A. radioresistensol}A] B2E C120
o] HA EAHLEE AN 23 3045°CeiIieH, Ho 84
SEE 4000 Ao Hudle] ¥ ATollA el 1,208

o

Fig. 3. SDS-PAGE of purification procedure catechol 1,2-dioxygenase
from Pseudomonas sp. NFQ-1. A: molecular size marker, B: crude
extract, C: 30-50% saturated crude cell extract with armonium
sulfate, D: eluted protein from sephadex G-100, E: eluted catechol
' 2-dioxygenase from Source 15Q column. The purified catechol 1,2-
ioxygenase was showed single band of approximately 33 kDa.
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Fig. 4. Effect of temperature on catechol 1,2-dioxygenase activity of
Psudomonas sp. NFQ-1.

i F& 2xoA 495 Jehiddth =8 An F(H2
benzoate®] oZF Sweptomyces setoniidl A BT C1208
cloning ¥R E colidld #d8 A# B2k C1L.207} 65°C
MRS Hael Bgo] X R FXHW, WCAME Ei
HA1E @A Y thermostable C1,208-8 238kt NFQ-19)
A 2 1,208 849 HE pHE A H3 pH 6.594]
Ho 849 60% 855 YEZ] A28 pH 850014 Ho &
AE el e pH 10501 oM Bde] §43] Z4aEch
C1.20% pH 7.0-1059] WL el 2 84L& FAs2H,
pH 7.5-9.0% oA HA 4& veplie AR ARG
(Fig. 5). P purida®}?] B8]858 C120% ¥ a7 dnst {4}
3HA pH 7.5-9.0004 ¥ B4& vEbdoy Aol 84 pHE
758 RIAEAT, Acinetobacter sp. KS-191 C1,205% 9A] pH
709004 #HA 42 vehien H3 AL pH 80LE B
IERATHS, 23). AViel AR ERREH C1209] S48 A B
o} oF ol Haiel Gado] A YR ZoR )
=i}

Relative activity(%}

50 55 68 65 74 75 80 &5 96 95 100 105 110

pH

Fig. 5. Effect of pH on catechol 12-dioxygenase activity of
Psudomonas sp. NFQ-1.
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Relative activity(%)

Fig. 6. Effects of several metal ions on the activity of catechol 1,2-
dioxygenase of Psudomonas sp. NFQ-1.

AgNO,, CaCLell SsiA= A9 100% A=A 2™, CuSo,
HeCl7d 3718 7% G284e 747 55%, 45% 35 A=
2.0} FeSO,, MnSO,, MgSO,, ZnSO,o1= A8] WA ok A
o7 ZAMGATHEg. 6). 53] C1,20= F& ol Aang ¥
ghal ol7) Wil 71| whg Al Ho| 2R Ao HES 3}
© A2 &¥A lemel, & ATME 3 o]&g Hid
Aol S VAR e AR UERTH AgNOel 93 &
A BIE Frateuria®] C1L2001A Vet A&} SABHA 84
el EAlgks G48t719h whgste C1,209] &4 JAH=
o FRIEATHIS).

7|1d50(d

H2H C1,20& catechol®} 19 FARAIQ Thest 712 O
g C1.209] 714 Hold& ZARIAT NFQ-19l4 E2jd
C1209] 739+ catechol¥} 4-methylcatechold] thefr= Z+2}
100%2} 42.06%2] BAdo] YEPIL, 3-methyleatecholol A= 8.31
%2l mekgk Aol H|EAEFH 2w, 4-chlorocatechol, proto-
catechuate, pyrogallolol A= C1,209] &4do] vehtx] ekstct
(Table 2). Pseudomonas arvilla C-1Z3E] £2]8 C1,20°] W&
713 Bolde B A7} RARSHA catecholZ}t 4-methylcatechol
dMe AL e 21, 4-chlorocatechol ™ pyrogallololl A1+
A2 UehiA &dtH16). A, radioresistens®] C120%
catechol¥} 4-methylcatecholo|l A 9F 3-8 YEh= Ao g 3]
5 ATH6).

Kinetic constants

Table 2. Substrate specificity of catechol [,2-dioxygenase from
Psudomonas sp. NFQ-1.

Substrates Concentration (mM)  Relative activity (%)
Catechol 0.33 100
4-Methylcatechol 0.33 420
3-Methylcatechol 0.33 8.31
4-Chlorocatechol 0.33 0
Protocatechuate 0.33 0

rogallol 0.33 0
Pyrog

Benzoate ¥-3WAIT Pseudomonas sp. NFQ-12] Catechol 1,2-Dioxygenase®} 54 279
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Fig. 7. Lineweaver-Burk plot of catechol 1,2-dioxygenase purified
from Pseudomonas sp. NFQ-1.

5 NFQ-1914 E2]¥ C1,209] kinetic constantsE ZAFS}7]
$13}9] Lineweaver-Burk plot 3+ 23} C1,209] Km3} Vmax=
247} 33.94 uM&} 23.53 umol - min™' - mg' &2 A ArkFig. 7).
P putida SM 25904 E219 €1,209] Kme 7.83 uME. K15
e, Rhodococcus rhodochrous NCIMB 13259904 2] ¥
C1,209] Km#k2 1.1 uMo]™ VmaxZ-2 19 pmol « min! - mgl&
HI1E AATH24).

C1,202] N-Zctobd| &t MY EA 3} AFH

Pseudomonas 59 &3l -2 MTEdA RuE C1,209%
NEQ-1914 E8]® €1,209] FAM-E Lol 218t NFQ-19]
A AAE C1,209] N ohiliedlt MEE ofnjieit A5 A
HRA7)Z FASIGTE N-BHo 25 E ZAME 7] opnl=it
AEL& TVKISQSADIQKFFEEA70 2 319} Elg ofn]
=4k A{g-& NCBI BLAST search =213 o]-8-3lc] A g9
FAME A3 A3 P aeruginosa PAOL, Pseudomonas arvilla

13} P putida KT24409] C1,209= 70% ©)1F 0.2 Hlw3 =
& FAME YO, Pseudomonas sp. CA109] C1,2094+=
52%2) frAHdol e R ZAMEUTHEFR. 8). 4718 i F
Fo Tl #2149 C1,209 N2 op)iedt MEE BAE
A 17708 obr|sat ME FollA] 67)9] ofmi=AHihr, ser’,
gln'!, phe®®, phe', ala')o] FFHOE HAHT e AL I
Elpviag

AR B2 AFAE 2 ortho cleavaged A YE =

Pseudomonas sp. NFQ-1 TV K 1S SAD1! QKFTFEEA
Pseudomonas aeruginosa PAOL TVKI!I SQTADVQRTFEFTFETEA
Pseudomonas arvilla C-1 TVNISHTAETIQQTFTEEA
Pseudomonas putida KT2440 TVNISHTAEYVYQQFTFEQA
Pseudomonas sp. CA10 T 1 KLS STESVQKTFTFQEA

Fig. 8. Sequence alignment of N-terminal sequence of catechol 1,2-
dioxygenase with Pseudomonas sp. NFQ-1, P. aeruginosa PAO1,
Pseudomonas arvilla C-1, P. putida KT2440, Pseudomonas sp.
CA10.
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C1209] &2 2 1 EA dAFe #ol| Y= o] gtk et
ortho cleavagedll 3= C1,200]9)9] T2 A4S meta
cleavage®] A4S tiajre 2 AF7F BaET 10k, 17,
19) o}z mu)gk AAolch wdt tiEEe] 1208 832 9

B @A) 2 4L wooz WHGAHA card gene o EA
o] A4 ¢ %@ Aol A9l 1,209 Eelof ofd &84 g

HEE a4 A= e EE vlo|th &% E dFlAle
o] AT W-E-& EUZ 39 C1,209] #AE F3949] B4
34 54 1 Ado] 28E Aol

o;:o?:,oﬁ,r_E,
bL:Q:

¥
o
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ABSTRACT : Characterization of Catechol 1,2-Dioxygenase Purified from the Benzoate Degrading Bac-
terium, Pseudomonas sp. NFQ-1 Isolated from Dead Coal Pit Areas
Jung-Soo Joo and Kyung-Ha Yoon* (Department of Life Science, Soochunhyang University,
P.O.Box 97, Asan, Chung-Nam 336-600, Korea)

Our previous research has demonstrated that the bacterium, Pseudomonas sp. NFQ-1 capable of utilizing quin-
oline (2,3-benzopyridine) as the sole source of carbon, nitrogen, and energy was isolated and characterized
[Yoon et al. (2003) Kor. J. Biotechnol. Bioeng. 18(3):174-179]. In this study, we have found that Pseudomonas
sp- NFQ-1 could degrade quinoline as well as benzoate, and extended this work to characterize the catechol 1,2-
dioxygenase (C1,20) purified from the bacterium cultured in benzoate media. Initiaily, C1,20 has been purified
by ammonium sulfate precipitation, gel permeation chromatography, and Source 15Q. After Source 15Q, puri-
fication fold was increased to approximately 14.21 unit/mg. Molecular weight of C1,20 was about 33 kDa.
Physicochemical characteristics (e.g., substrate specificity, Km, Vmax, pH, temperature and effect of inhibitors)
of purified C1,20 were examined. C1,20 demonstrated the activity for catechol, 4-methylcatechol and 3-meth-
ylcatechol as a substrate, respectively. The Km and Vmax value of C1,20 for catechol was 38.54 uM and 25.10
umol-min'-mg”. The optimal temperature of C1,20 was 30°C and the optimal pH was approximately 8.5.
Metal ions such as Ag*, Hg*, Ca®, and Cu?* show the inhibitory effect on the activity of C1,20. N-terminal
amino sequence of C1,20 was analyzed as 'TVKISQSASIQKFFEEA'". In this work, we found that the amino
acid sequence of NFQ-1 showed the sequence homology of 82, 71, 59 and 53% compared with C1,20 from
Pseudomonas aeruginosa PAO1, Pseudomonas arvilla C-1., P. putida KT2440 and Pseudomonas sp. CA10,
respectively.
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