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Abstact

Streptomyces setonii(ATCC 39116) is a thermophilic gram-positive soil bacteria which
undergoes an ortho-cleavage pathway in the presence of phenol or benzoate as a sole
carbon and energy source. The specific activities of catechol-1,2-dioxygenase in S. setonii,
a key enzyme in ortho-cleavage pathway, were induced by various aromatic compounds
such as benzoate, phenol, m-hy-benzoate, p-hy-benzoate, catechol, o-cresol, m-cresol,
p-cresol, benzene, toluene, ethyl-benzene, 2-chloro-phenol, and 4-chloro-phenol, among
which the phenol showed the highest inducibility in the presence of 0.01% glucose. More
than 0.1% glucose dramatically reduced the specific activities of catechol-1,2-dioxygenase

induced by most of the single aromatic compounds tested.
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Catechol-1,2-dioxygenase 34 =4

25mle] CMH|#| (Na2HPO4 - 12H20 10g/L, (NH4)2S04 3g/L, KH2PO4 1g/L, Yeast extract
0.5é/L, MgS04 - 7TH20 0.2g/L, CaCl2 - 2H20 0.05g/L, Agar 20g/L)°ll S. setoniE® #Z 3}
45C, 200rpme 2 36A|17F E<t & ujddtiz, harvest (1000rpm, 5%) 3+ resuspending
buffer (50mM Tris-HCl pH 7.5, ImM MnSOs)Z &3 3 resuspending buffere] 1/100
volume2 2 #E3l%th Sonicatione 9 second-pulse, 35 % amplitude A2 3 T4 F,
A5 A(10,000pm, 30E)S 3o AHE35Ad. S setonii crude lysate 100ulE 5X%
reaction buffer (30mM Tris-HCI pH 80, 1.2mM EDTA pH 80) 200ulel 73 ¥, 71224
catechole HZE%EE 03mM=Z H7F3t 3, cis,cis-muconic acid29 IS UV
spectrophotometers Al£3te] 260nmel A % A sgg?
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A& £33 BT =& M 45 50, 55, 60To|A 5 10, 15, 20min incubation ¥ ¥
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0.1%, 0.01% gucose® THT H2AAUZA CM vixg EFFFeAQA YEME o) uh=]
(Difco yeast extract 0.075g/25ml, Difco Bacto-pepton 0.125g/25ml, Oxoid malt extract
0.075g/25ml, glucose 0.25g/25ml, sucrose 8.5g/25ml, pH 7.0~7.2) o S. setoniis HZTT F,
45C, 180 rpmellA] 36412t v kste] A8kt

0.1% glucoseE &#3 CMufx|o] thF3k #3= 313E (benzoate, phenol, m-hy-benzoate,
p-hy-benzoate, catechol, o-cresol, m-cresol, p-cresol, benzene, toluene, ethyl-benzene,
2-chloro-phenol, 4-chloro-phenol: pH7.5)& ZZ} 1, 3, 5mM F=& #H7}3 ¥, S setoniis
HF st 45T, 180 rpom2 2 36413 A& vl g3t ALE3sigl o
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% 3gEL FHeln G2y =7 g2 CMuA e #F& FF3o 45T, 180 rpmell A
36217 vjeks ¥ 1mle #H3t UV spectrophotometer, 600nmol A ¢ 3 =2 A5 ch

A3 9 g
2 xd] @& S. setonii catechol-1,2-dioxygenase 4= =3
3 ©FU S setoniifrl catechol-12-dioxygenase®] 3182 EAL FHs7] A
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catechol-1,2-dioxygenase 8452 ZA3% Z3 Z FF9 AP HF 2xdM9 HEE
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dioxygenase= 55T oA ZtzZh 90% o|4, 50% ol4e] EA=7 AAHE vhA, 12X FF
¢l S setonii®] 79 catechol-1,2-dioxygenase ZA4 %7} 65C7HA] 67%°]4 S = Aok
(Fig.1).

H A 12Ql 65CA & FAHEES Hol= S setonii 9 catechol-1,2-dioxygenase®] &
o] WE BHE AANES ZHY AT T2 60T 587 A AS 5L BAE
7t @33 AdAHR 2™, Rhodococcuss 55T A A=A E3F S setoniis AFHHLE
A 45CANY &4 AEE HBA Eo}A 20mint A AL W= FHEESE FAdA2H
Rhodococcus’= 15min%tel] 84 =71 A3 A5 Ao

W] %] Ao & catechol 1,2-dioxygenase?] 4%

catechol 1,2-dioxygenased] 4X7} 713 A wix] A4S 37] 8] x9S CM
djx] o} E3tedFuf ]9l YEME uj#], 22|31 CMui Ao BZeAYU0F 001% glucosest 0.1%
glucoseE #H71g vf=|o] 5mM benzoateE 2] 45T, 36413t W& wjge Axp Hia gl
A1 CMHi Aol 0.01% glucoseE 713 vix oA S. setonii &2 catechol 1,2-dioxygenase
o BAET} A% Holde ¢ 4 AATHEg?). B B3t JdoF wjxe YEMEMAGHE A
3 catechol 1,2-dioxygenase?] &4 =7} B R 2ekrh(fig.2).

g% WIFE 332 9§ catechol 1,2-dioxygenase A & H] L

CM+0.01% glucose ¥iZ|o|A] catechol 1,2-dioxygenase® A =7} 713 Hold S nlgoz
T3t wekE 3132 (benzoate, phenol, m-hy-benzoate, p-hy-benzoate, catechol, o-cresol,
' m-cresol, p-cresol, benzene)& 1, 5mM & #H7}38le] catechol 1,2-dioxygenase?] A=
& FA39Y. o A3, Fxo] A#2lo] phenold]l 93} catechol 1,2- dioxygenased &4 o]
7 AEEE ¥ F Aokfigl, figd). £ I WFF J3PEY FFHo gy
catechol 12-dioxygenase?] &4o] == AX7l g2A Jelwth(fig3, figd).
glucoses = W3lo] w}E catechol 1,2-dioxygenase A% H| i

glucose?] 5= W& catechol 1,2-dioxygenase?] A EZ ImMe theksh wWakE 31382
o] &3t AE3At 001% glucoseES 73 u* o)A +£ phenol, p-hy-benzoate, catechol
23|83 9o #FAo] Folho] HIE] YA benzoate, m-hy-benzoate, o-cresol, m-cresol,
p-cresol, benzene catechol 1,2-dioxygenased X7} HolA L B + Ad(figh). ¢l 3
Z32 2 v gg3 B$FE g2 A catechol 1,2-dioxygenase?] A EE o] &3}7] H&
242 glucose”t 4A = o|4Y w catabolic repressiong WSS & £ Y, EF
catechol 1,2-dioxygenase 84 EE F = WIF P9 TF 2L glucosed F= W3t w
2o ZF%e 2Yde ¢ F Ut
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<fig.1> temperature effect of <fig.2> S. setonii catechol 1,2-dioxygenase
catechol 1,2-dioxygenase from different media including 5mM benzoate
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<fig.3> S. setonii catechol 1,2-dioxygenase
induced by 1mM of various aromatic

<fig.4> S. setonii catechol 1,2-dioxygenase

induced by 5mM of various aromatic

compounds compounds
2 " 10 10
Iz T 1
3 07 £ o1 07
i 06 =§ 06 3 06
o ¥ o ¥ o
B o 2 3
T ol z o1 T ol
® o0 T o0 g oo -A-a---l:-—-—a—-—a—-a—«
r & > a 5
LSS LEESIPELES FAEL SIS
& SO S
(a) (b) (c)

<fig.5> S. setonii catechol 1,2-dioxygenase induced by 1mM of

aromatic compounds in the

presence of (a) none, (b) 0.01%, (c) 0.1% of glucose
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