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&4 -P7 Characterization and refinement of enzyme  of

the gene encoding catechol 1,2-dioxygenase from
Phenol-degrading, Rhodococcus sp.

The heavy use of petroleum products in modern livings has brought ubiquitous
environmental contaminants of aromatic compounds, which persist in aquatic and
geo—environment  without the substantial degradation. The persistence and
accumnulation of the aromatic compounds, which include xylene, phenol, toluene,
phthalate, and so on are known to cause serious problems in our environments. Some
of soil and aquatic microorganisms facilitate their growth by degrading aromatic
compounds and utilizing degrading products as growth substrates, the biodegradation
helps the reentry of carbons of aromatic compounds, preventing their accumulation in
our environments. The metabolic studies on the degradation of aromatic compounds
by microoganisms were extensively carried out along with their genetic studies. A
Rhodococcus sp. isolated in activated sludges has shown the excellent ability to grow
on phenol as a sole carbon source. In the present study investigated a gene encoding

phenol-degrading enzymes from a Rhodococcus sp.
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3 B EI5E JMAE AT Rhodococcus sp. & °o]-&3td, HEE3I)A
Rhodococcus sp. 9 E3fo] &3 dlAlExe 54 2 A F2E WanA
oA Eel 9% B 3gE o EdF AN A= common intermediate?! catechold A
3}, catechol®] WA 1|7} vl Eo| Eujsts &4 ZEo2 MBAHUEAN AWE 3
FEZ ¥YPE T FZLNEAd s gAd EEddh o2& catechol WL
ortho-pathway$} meta-patway®) 5 A2Z RuF3 Yo} B g7 9 HEE3o) o)&
3l Rhodococcus sp. = ortho-pathway® £3 ZE2E 7IXE ALog FAaHgow o
o} 83} catechol 1,2-dioxygenase 845 3lAl AA Y proteing
nucleotide sequence® %3]z ©E TFAA £ " catechol 1,2-dioxygenase?)
nucleotide sequence®t®| ¥F4& st uA g
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2. A5 2 99
HEEs 435 A2 gdEHRAdA 2ad Rhodococcus sp.& A4
oh. 92 53 mM KH:PO4 32 mM NaHPOs 18 mM NH4NO3 1 mM MgSO;, - TH:0,

50 #M CaClz - 2H:0, 0.5 M FeClz¢] Hiujxd] ©d gade= 1000mMe] #HEE 7}
st 59 W vike 54 jar fermenterS ©] &3t th

H49 AAE= DEAE- Sepharose column chromatography(20 cmx1.8 cm)$}
phenyl-separose colume chromatography(10 cmX 1.0 cm)S ©]&3to &3, cathol
12-dioxygenase &4 &84 =4 Hegeman?$t Acki®l #& o] 4319t} catechol
1,2-dioxygenase 4349 0.1M A4F 9 25mio] 10mM catechol 0.1ml& &7}
&3 5-50u09 EAAENE H et wEA BF 2-58F°) IN HCl 05mlg 738t
HES FAAN OF, EAE FHUEA @ g RAS FFELHSER o
spectrophotometer £ 260nmoll Al F# =& &Rt

#H &3] standard method®) coloric metric assayE W &sle] SAsHoH, o
A AP TFEIYYAZ bovine serum albuming AH&3H%L.H Bradford® ¢ Lowry®%
HE AHgst AT

AAEAe BEATE 2L Laemimlity o] otel SDS-polyacrylamide electrophoresis
tth ol¥A BAT ExE VIAEARA R st BEutE2 -2 HE4, YEF
o] 9%, HHpHe HALE AAHMY ZAl 5& T L 5AE FHopsth &=
2 ARG T2E F3 nucleotide sequence €A F3 B TF B3 T ¥
B35S 71X Rhodococcus sp.o] E48H 548 F9¥3tdth

3 2% 8 uF

3.1. enzyme activity assay

1,2-dioxygenase activity:= =% % 1000 mg/1E FX&8 A&%(600 nm)alA 08
Az FAZ vwiNdtd cell disruptionste A3 TE  catechol 1,2-dioxygenase
activity @) specific activity2 0.38 unit2 Uel 3, ol FAY F43 {FAE 7]
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=7 vtk uh8AREQl ciscis-muconic acid ¢ ZEEFASFE 19,000 M 'em o)
o, lunitE 25ColA 122 1umoled] cis,cis-muconic acidg A4 3}5 EhgoF
A8} 3 specific activity® unit/mg® B39 v}

32 B&xAd W& Catechol 1,2-dioxygenase B85 HE

Rhodococcus sp.o) 3 =+3)

Aessd, 254, pHEZ FA4sq B A3 & dF 9% A=s&dsS 30T,
pH 7.001/3e) 4 HEEE 1000 mg/l o3t 2441tk 2% B =P, 4843 o] F o
E 2500 mg/ls EHAE Eal7bsAE &8 <+ AU

w3 Rhodococcus sp. EL-GT9 slz®3lE pH 7~10 & E A
oo, Hu pH 594 pH 11AZE FHYSA a7t ddde
catechol 12-dioxygenase activity® pH 7.5-8.0A}o]olAq 713 =& &4
HE &3¢ catechol 1,2-dioxygenase?] A dld A FAAAE Geb A

3.3 fractionation and chromatography

AAE 98] cell disruption® homogenizerg °©]8&3to], 4T olslollx F&3}
=4 pHY 9 ¢S FASlG EAI pH 8044 sHE AT 42 YERACH
fractionationZ ¥} catechol 1,2-dioxygenaset AU ZF 50-70% %ol )
g2 e A E chromatography® £8) 49 EAL otsty

X
A
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3.4 molecular biological techniques
2 SAE MTFdlA 933 catecol 1,2-dioxygenase encoding gene probe A3
3t primer(F) 5 -GGAATTCCATATGACCACCACCGAAAACCCCAC-3',
primer(R) 5 -GAAGATCTCAGGCCTCGGGGTCGAGCGCGAA-3" ol &3l9
Rhodococcus sp.©] Catechol 12-dioxygenase genes THE3txx PCRES 433 A}
PCR producte= 830bpE “EHAT. AHASE FFEYST enzymeE nucleotide
sequence analysisdle AEAL ol

o}
ATE BEE AFEA F Hsdsd g AT MHE A 2 AP
$-9% Rhodococcus sp. EL-GTE ©}£3to] catechol +£3)
catechol 1,2-dioxygenase ¥3&4d& FAAL, o3l ortho-pathwayd < A F
AR LI G AFNM R1® Rhodococcus rhodochrous NCIMB 13259 # 52
catechol 1,2 dioxygenase% 7122 3% primerE ©°]$3t9 PCRE F3staion of
FAA9 cloningdd< £33 Folt. olE H4¥8E& %39 Rhodococcus sp.o ¥
79 438 7z 4 548 ZESD HHAE 9 ARE ol k3t WIFF sF
o] Balsel Bty 958 TFY MALS A=stuA ot

r-{n: e
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