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Abstract

The purification of a thermostable esterase expressed in Escherichia coli was investigated
using thermoprecipitation of unclarified cell homogenates followed by after applying the
heat-treated lysate to phenyl-sepharose column, and elution with detergent. Heat treatment at
70°C was capable of removing to E. coli proteins. Specially, the thermoprecipitation with 15%
polyethylene glycol 8000 can remove host proteins and nucleic acids efficiently. Various
detergents were used to recover the esterase, which was strongly bound to phenyl-sepharose

resin. Triton X-100, non-ionic detergent, was found to be the most efficient of all tested

detergents.
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1. Esterase cloning 2 #F u|%
Z3&4 v AE, Sulfolobus solfataricus DSM1617¢] chromosome DNA®|A PCRZ o] & 3}¢]

putative esterase coding 33 $lE fragment® ZFE3t3 o]E  expression vector§!
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pREST(Invitrogen, USA)& ©]&3& ¢ cloningdt® E. coli BL21(DE3)e| transformation*]#
EST030 straing A|&3lAoh. EST030 straing 37C, LB mediumol Al 14 Azt wj gt #A &
33t

2. Thermoprecipitation @ &4 ¥-&

348 FAd 20mM Tris - HCI (pH 8.0)8 % il 5 ¥3F sonication 39 crude extract® | =%
3 5 o] 40T-90TC WY 294 30 £7t thermoprecipitationg 3ttt g7t B¢
crude extract:= cooling2 % Foll p-nitrophenol caprylate(pNPC)& substrate® A}-&3&lo] &4 9
d4Le zAbELE T WS buffer2E 20mM Tris - HCl (pH 80)e] 0.4%(w/v) Triton X-1003}
0.1%(w/v) arabic gum2 2 °] substrate : buffer = 1 : 9 ¢ H|&& 3o ALYt G4 6k
L 37CoNA AlFow, 49 1 Unite 189 pNPColA 8 5E p-nitrophenol®] zmolZ A 9
3kl

3. Polyethylene glycol(PEG) 2 detergent®] A ]

Thermoprecipitation ¥2| crude extrac® ammonium sulfateZ 1IMo] ¥ XEZ equilibrium< 27!
% o] = phenyl-sepharose column(Amersham-Pharmacia, Sweden)® 4T A 30272121 ¥ 1M
9] Triton X-100, Tween 20, sodium cholate, octylglucoside?} ¥%t¥ 20mM Tris - HCl (pH 8.0)
S 583 A F olF 4TA 4 e 45AL HAsty 54 ¥gH dHd FFL 3
At 30% ethanol® 0.5M NaCle] 93+ test tube®] crude extract® ¥ i PEG 8000
0-30% = W3tA 7] A ODawoll A1 DNA precipitations A} o,

43 2 23

1. Thermoprecipitation®] H% 2% 24 2 &4 A gs 23

ol AAFE HIA fH429 S5AE o&3std E colidlAd #H@E S solfataricus DSM1617
esterase?] #2]E ZAEIAH 40T-90C BHANA 3087+2] thermoprecipitation F ©h# 2 o] oF
7} esterase®| activityE plot2 ¥ A3 40T-70TC 7}A:= thermoprecipitation®] 9]&jA E. coli®l
gl o] dASA FAHAAT 70T ool e #ae Zo| £31H AL

FH, FAo FAHLE 70C7HA esterase activityZ7b A = A& 2t 80°C HE activity7} 74 317] Al
28}, Specific activitys 70Col A 2,265 U/mgl 2 HulZ Jebgot (Figure 1). SDS-PAGE9
7} Al7HE sample loading ¥ Z 3 ¢F 34KDa®] @ band7} 40TCT-90C2] HSlolA FH3HA
Uelgton E coli @9AL Aa Z4adss 382 2o FAY (Figure 2).

H] & thermoprecipitation®.2 49 ¢xtel] FFAI71A ZPAT AAHQ] E. coli ©H A 1]
3] G HE esterased %ol H7| wol|, specific activity 22 RS o AF3 BL o
esterase’t A8 F9 crude extracte]l 3 Hojrha & 4 ot

2. Hydrophobic interaction column®] elution &&o] dig a3

o7 714 54L& ZE columng o] 839 esterases W EE A E3HATE Hydrophobic
interaction column?! phenyl-sepharose columnolA S. solfataricus DSM1617 esterase?} 743t
affinityS 2tE AL @& o] v} detergent® elutionAH EES ZAEG T Hlo] &4



A9l Triton X-100, Tween 203 So]2 A €Sl sodium cholate, octylglucosideS A}-£3}<]
phenyl-sepharose column®l|A] elution ¥ @¥Ae] & =AIS A3} BE detergent”} 80% ©]
29 elution £&% HAFJY (Figure 3). 22y, L0l AEQ octylglucoside® sodium
cholated M= &Z29 &A4o] AAAY A=A T vo] 24 AL Triton X-1003} Tween
20091 BA4o] 7|9 2 R fAHAUL 53] Triton X-1008] 9= H 9 activity S
YER A2 columns FH3IHA esterase’t 55 Ho] HF elution HE fractionol] A9 specific
activity= 3,968 U/mgo. 2 %4 ettt (Figure 4).

3. DNA AAE $1% PEG 80009 ©fd z&

Pilot scale ©]dolA %32 DNAE crude extractd] HAL F7/HAN7]1E 8oz duad Ry
Al BFE T 2 ATdAE HEAH 49 f7180ol oigk WA T DNAZ salt$h PEGe] df
3t precipitation2 ©] &3t WAA 49 pilot scaled]A] DNA AAESE ZASFA T 05M NaCl,
30% ethanol ¥ Al PEG 8000 0-30%=Z ®¥35A|7|HA DNAS #2E& 543 A3 PEG 8000
o] ol 15%4 W HMA DNA7F 1/32 Eo=& AS #FEFPoy 5o FHL ¥ glo] o
AetA FA=EADG (Figure 5). PEG 80009] ko] 20% o]4o] =7] AZ3td PEG 8000 =A<
Aol F718t7] W&o DNA AA &E&L Hojx|7] AFgon, £ PEG 800022 3te @
WA o] precipitation®] ¥olW T} (Figure 6). ©]A-& PEG 80009 &%7} 25-30%% o w2 o]
precipitation ®+= K. Ingham®] B 19} I35t
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Incubetion Tenpesare (C) Figure 4. Specific activity of esterase after

detergent treatment in phenyl-sepharose

Figure 1. Heat-induced changes in protein(m, o ——

esterase activity(®), and specific activity(a) in

E. coli cell homogenates. 10
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Figure 5. Removal of DNA and RNA at

various concentrations of PEG 8000 in the

presence of 0.5M NaCl and 30% ethanol.

Figure 2. SDS-PAGE of E. coli cell
homogenates after thermoprecipitation at various
incubation temperatures. lane 1, and lane 8, size
marker; lane 2, 40C; lane 3, 50C; lane 4, 60C;

lane 5, 70C; lane 6, 80C; lane 7, 90T 16
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Figure 3. Effect of various detergents on Figure 6. Effect of PEG 8000 concnentraion on
efficiency of esterase elution from phenyl- protein recovery in the presence of 0.5M NaCl
sepharose column. and 30% ethanol.
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