F2AS TN, 4T B X 2002. 4

One-step purification and biochemical characterization of
a (S)-stereospecific esterase from Pseudomonas fluorescens KCTC

1767

A4, AA 8, AAQ, ASF, KIS
ohrista BATerleets BaUABIAGA
3} (031) 219-2455 FAX (031) 216-8777

Abstract

The Pseudomonas fluorescens KCTC 1767, a selected and identified as potential
candidate for stereo—specific resolution of rac—-ketoprofen ethyl ester, was
systematically investigated in order to induce the high level expression and
detailed characterization of the expressing enzyme esterase. We cloned the
esterase gene from chromosomal DNA of Pseudomonas fluorescens KCTC 1767
by PCR with two synthetic primers that desinged for simple purification. The
recombinant esterase from Pseudomonas fluorescens KCTC 1767 exibited a high
conversion rate and enantioselectivity to the (S)-ketoprofen ethyl ester as
expected. The enzvme was easily purified to homogeniety by using a metal
chelating affinity chromatography as a protein with poly histidine taq, and thus
obtained 0.6 mg of protein from a 100 mL culture broth in a single step. The
purified enzyme was steadily stable at the pH range from 7.0 to 10. The
activity was also retained to be about 70% after the preincubation at 40 C but
over 50 T lost the activity completely. The molecular mass of the esterase was
estimated *o be about 42 kDa on SDS-PAGE, and an identical result was also
shown i gel filteration chromatography. The specific activity was calculated 27

mM/mg-protein/min by using the rac-ketoprofen ethly ester as a substrate.

A&

Frle A #8d 9 559 AFZAR 22o]le  Ketoprofen(rac-2-[3-benzoyl
phenyl] propionic acid)> BlAHZo|=A A2HAFTARZA 2-aryl-substituted
propionic acid® FE5FHo 2 7IX]i UE profend I FFHolt. o5& A9
prostaglandin A g4 =)A<  cyclooxygenased] BAHE TAAZo=ZAN A
prostaglandin A siAlZ 283t FTFES &FAZIYk. 2-arylpropionic acid<]
(S)-isomer7t (R)-isomer® <k AR w$ 3o vgiAH FAhely
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Kinectic resolution®f] 3t ¢1%o] #Alo] FZFE 1 ¢lrh
= Aol A= 71Eol (S)-ketoprofenol] #3HEA % Ze dFoA EEdE 525
Aztets 543 FHAARE G435 AHE E4AEL SA% ¥ BEAE 49
b o 2 PCR-cloningS A X34t 2odgoez dwad T §AA FE4
TAdo] FAH L o)X= 9| esterase familyE Pseudomonas 42 #FS 2R E
1 & 4 vk ubetA Pseudomonas 3 A #E degenerate primerES A 2}3}
SA TN PCRE 3% % pTrc99A vector®l cloning3dtgx, =1 =
Pseudomonas fluorescence KCTC 17672] cloneodl A A& zt:= 21x3 esterase
g 28 F AT 9d dAR =5EA AAs7] A3l pQE30 systemoll A 2
dAlA histidine tagged protein® A A 3L metal binding resineg ©| &3t &34=3}
A BAE esteraser BE& T AA2H, o] EAF o] &3l AWrEHA EHS Yo}
Rkt

£ R o

A5 2

Esterase& cloningdl?] 918l E. coli XL1-Blue ¢+ pTrc99A vectorE AF-23+4
3 FAFETol A PCRES F35l7] 98] degenerate primerE A|&stg o wkg
A& normal PCRZZE AM&3tdul. WH82  denaturation® 94TColA 18,
annealing2 52CollA 1%, extendingS 72Tl A 50%3 A A5} ).

Gene bankell % %%¥  Pseudomonas wFolA  F# & esterase®] nucleotide
sequences EU 2 &4 5 #aoiE EcoR 1 QAREYE w51, 3 Tdo =
Pst1 2B E ¥HE 25-mer primerE A Z33tl. pTrc99Ael cloningd ¥
esterase gene°l U3} sequencinge st om, o] AxE EUE NEE primers
A 2} 5} o subcloingoﬂ Abg35d k. 3 pQE302 2] subcloningAlolE A FEA
QlA] oy = Lo E BamH 1 22 vl primerE AM&3Fg o)

4 g Ee Feto] dMiA S £4EEr] Y3t PCR productE® pQE30 vector
o cloning® ¥ transformation®l E. coli XL1-BlueZ ampicillin(100ug/mL)°] 7}
¥ Luria Bertani o Alufx]ell A Z7] 532 71(ODeo 0.5)7HA] vl ¥F F IPTG(H
FTEE 03mM)E ¥4 2A1F 08T 3 FEL F=39h. Histidine
tagged protein®] A A& 93]+ Ni-NTA resine(Qiagen Co.)& AF&Fo =4 A
At Native PAGE 4 Al §& o -Naphthyl acetateZ ©] &3} activity staining3}
I FAEAH0l iz bandE FQUsAd.

DNA sequencing &.ii &40 275 dolRgy HZFH pHY HH &%, 1zx
pHS} 2129] stabilityS Erolx ot}
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Degenerate primer® ©] &% PCR A& olA Pseudomonas %] genomic DNAE
templateiz A}&3le] AAES FASF I transformationd Foll agar plate’d il A
activity staininge 39S Wl Pseudomonas fluorescens KCTC 1767°] &4& 4
Eligitt. PCR product® AH|8&EA EcoR1 ¥ Pstl1o2 ZHEd F pTrc¥BA
vectorol cloningdtel o A& A3 7] $5t Histidine tagged proteing A4
8= pQE30 vectord] 5 TER 9o APEAEZ ulH HGI} DNA fragmentS A
A3ty et (Figure 1) pTrc99AZ FP o=z 3 PCRAAES sequencing & 2
GeneBankoll A 7]Zo] 2% H esteraseE# o}F =L AFAHA L BAH. Esterase
FaEoA Holiz active sied EEHA MIAGX-SX-GE E F 3NoH
carboxylesterasest obnli=ab M dFo A 90% olde FFAHAE EIMI nucleotide
Adulao] = 80%0l 4 58S 838 & o

PQE30 vector system ©l14 poly histidine taqgg 7} proteins A 3F
chelating affinity chromatography® &4 £2l® esterase® €4 €& & UL
0.6 mg/100 mLE UAL} o] A4 E eedto] 100%= (S)-ketoprofenol aiA st &
olxg o Mgy FEL #8588 B9y &5 2" &4 pHB0AA 7HE
A3t o pHIGOIH HMoz dzie]l AN wj$¢ AT SHL 2AT H
A exi= 30 Colm 50 TolAtelA ml-$ &<t (Figure 2) SDS-PAGEZ
o A esterase sizet: 43 kDao. ZA =3 gel filteration chromatography oA
T o9} o] =493 %lt}t Ketoprofen ethyl esterol o specific activity= 27
mM/mg - protein/min <] o,
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Figure 1. Schematic diagram of the esterase gene was
subcloned to pQE30 expression vector
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Figure 2. The p!l and temperature properties of (S)-ketoprofen ethyl ester

hydrolase from p. fluorescens KCTC 1767
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