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WE MIBEME Pseudonocardia antitumoralis HUPOO7 A B 489 £ T —/ 1 041bp %9 fs B & B
EstP8, % i 64 B- G B A 377 NR LB, & E. coli BI21(DE3) ¥ 52 JLE B EstP8 64 & 2 57 R
ik FesbAl, EstP8 A fghrde 7 IV F 49— i, A HGGG &5 53, EstP8 & k4 A f 7l 3k
B LEAES (p-NPO) , 3% 3E 8 & A= pH 45 4 50°C #= 8. 0, EstP8 444 p-NPO /K i B 64 i h
V.. Fe K, 2%k %] 105.19U/mg.89. 4uM/min 1. 144mM, EstP8 /£ pH7.0 ~8.0 ;& B A LA B4
49 pH A8 2 M f£ 4°C Bt B BEAR AT 7E A1 4 41.78% , 4 10 ~40°C ] LA 4R 4538 AL 2 M . EstP8 2t
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AR HEATIN, e T IR EstP8 [ 4 L, If:
FERIGFF AL T EstP8 () B2 Fek , % L 2 it
FIAETFPEAEAL o 9 B AT 185, D HE ol A i
BUE T RAFRYEERL o

1 RS

L1 # #

L1 @Ak A KIBFFR E. coli DHSa, E. coli
BL21(DE3) AR pET28a ( + ) ¥ 4 A 5L %8 PR A7
BB R Pseudomonas antitumoralis HUPOO7 7K 52 56
B8 MNP LU RS A el L R it v 0 R A

L1203 A 2R BRI N VIS EcoRT Xho 1
ZEMH [ Thermo Fisher Scientific /3] ; T4 DNA % 2 A
Taq DNA 505 B Jb ot 2 XS YRR R 7
DNA Marker, DNA S5z [ &0 F Omega 23 7] 5 5t
PO W B L 5 B AR P RO BRS Rl N
SephraoseTM 6 Fast Flow #1 PD-10 fii #h # %y H GE
Healthcare Life Sciences /) ; 18 70 & T BE W B _E ¥
BT R FHRGRIAT FR 2 7 7 it i 5 90936 A s Hofth 75
HorHrali

1.1.3 L # PCR{¥:3EE{A% S1000TM Thermal
Cyclers $EJK : b3 12 X485 IR PIS-2012R 5 %8 VR 5
DAL {5 [E Beckman Allegra X-30R ; F#74Y : #ij £ Tecan
Infinite M200 Pro; /&5 & K B 5% : H A8 & MLS-3781L-
PC 3P AR ASL: 77 BT 2 A W B 5 e 1y A7 BR 2
SCIENTZ- 11 D & R T BL - 7 OB 22 A= R IRy A7
BRZA B s SO 8 A« T VAR 7. 0 A A A BRZA 7] 5 pH
11 . fE [E Sartorius DB-10,

1.2 7 &

1.2.1 FEEE EstP8 B 77 o047 FIAAEYE BT
B BE DR 2H AT TR R, W o T il EstP8 1Y I8 B 324,
{55 Ik 31 K i SignalP 4. 1 Server ( http://www. cbs.
dtu. dk/services/SignalP/ ) A7 , T 22 B iR — &k
> ¥ % A PSI-BLAST ( http://blast. ncbi. nlm. nih.
gov) o Clustal W 1. 81c Xl 7 J5 iy 5E R iE A 7 DF 42, B
DNAMAN 734 [l P54, i MEGA S F st JEALA . i
it PR 14 98 4R 1 5 03 o M S HL R Compute pl/
Mw (http://web. expasy. org/compute_pi/ ) 2 il
1.2.2 FEERAEE M E R KRR # EstP8 BBJIKA]
FH#R A Primer Premier 5 Bt 5| a0 . BilF5| 4.5 -
CATGAATTCGACGCTGGCGTCGAGCAC-3' F i 5| ¥
5'- CACCTCGAGTTACTTCAAATGCACTTTCAGCGCCTC

3 T RILER 5343 90 Ry EcoR 1l Xhol T YI 51, LA
Pseudomonas antitumoralis HUPOO7 ] & DNA A #55 #,
PCR 9" 4 AR AT o &GS A2 .95 °C 2 1% Smin,
95°C A5 1 305,55 ~ 65%C iE k 30s,72°C #Efii 2min, PEFT
32 MEH,72°C 10min, EEFEHIKE PCR 774 3 %1
B[, PCR =¥y %5 EcoR1 Fll Xho 1 XU 5 15 % 44
pET28a( + ) i 4%, ¥ b B IRZ 4L E. coli DH5¢.,
W T AL TR VR A B 0 S A, 37 °C 85 3% 24h, Bk BH A% 5w
W, SR IBUTORL A T8I

1.2.3  F5E EstBS ek sk fndi b B)7 IEWA 0 4
Tk pET28 ( + ) -EstP8 # A E. coli BL21 ( DE3) H1,
E. coli BL21(DE3) /i %] 100mg/ml EIFEZ Y LB F
B, 37T CH IR, PRICR R I T & R R LB W]
PRERFRHE P AT R 95 o BORE I 3 T AR VA B 35 3] OD,
0.8 ZEA B, A 0. 2mmol/L IPTG 1E 22°C i 5 16 ~
20h, 4°C BRI, FHA 1 50mmol /L pH 8.0 )
Tris-HCI 22 ph vh 8 17 14 O 35 B I, B T 0K b 7 g
TR, R 58 1) TR R 2 W A2 4°C R 9 000 r/min B3.00
30 min, ¥ 10ml | % ¥ % 3| 50mmol/L ¥ pH7. 5 7
Tris-HCI 2% phis W 190506 - () 848, T 40mmol /T B
MR ph S VR R e 4% B 1T, FH 300mmol/ L ) DK 1 2 i 75
WRUEIE H A T A3 20 0 T A v B A R . A
AR L3S AIUTTE F 12% 1) SDS-PAGE #E 47 % i Hi ik
Lioalll 8

1.2.4  FEREgyE M T RS R0 R Lk
5 1B SR B3 538K A% p-NPO 2 1ol p-NP
TR EEE . B AW R Bradford 30058 , LA 1L
BRI

1.2.5 Egfg EstP8 oy R 4F 18 DU AR BEBESL Y
XA AR T g ( C2-C12) R iKW, 76 bR fE 45 4 F I 2
EstP8 H i I A XTGP | DAAS B4 1 A %o HE2H
1.2.6 FEEEE EstP8 B3k i& R IR & ROR R e
FH p-NP 3L7E 10°C ~70°C Z )il 7 Fig il EstP8 [ 15 77,
T i T R, DA S ) S5 s B AR X B8 TG )
100% . ¥4 F A R E (10°C ~ 60°C ) &b H A ]
BT, BB 15 min 0 — B , LAAS A0 35 1% B T R 6F
Bk 100%

1.2.7 EiEy EstP8 py ik i& pH K pH R E ¥ ELHIA
[F] pH(6.0 ~9.5) Z ik (HH1 6.0 ~8.0 Fy 50mmol/L
PBS; 8.0 ~9.5 2} 50mmol/L Tris-HC1) , &8 14 F )2
N7 Smin, Y05 GG 7, ARG 07 85 o s 0 AR R S
100% , 15 fciih pHo K BV VB T AN A pH 22 vhii
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N S Y I IR R EstPS (B M B ST 5 78 TP AL i 1ot Fi 37

 AC AR IR 120, T 8 SR A% I 7, AAS il A 242 6 T T
7170 100% , PRI GG EstP8 1) pH FoiE .

1.2.8 £ B&H Ty PE  BLUEN lmmol/L
5mmol/L ., 10mmol/L 4 J& B F (Zn’* . Mn®*  Ca’" .
Cu** Mg™" K*) 5538 Sk JiF (1) EstP8 JR47, % i 4b 3
1h, 7£ 50°C ,pH8. 0 Tris-HCI 2% pf {4 3 Hh il 2 5% 4% 1l 7%
J1 A BT (A 32 100%

1.2.9  HHLE R Bk 8 & M B B EstP8 7E P 0y %
o AN [ 2 B T A AL R R T M R 0 Y
FERIFRRG EstP8 RS, BIAIE T AL RE 3h, 7 5 il 55
TN B T o AR A AL B IS 72 100%
1.2.10 FEEEg EstP8 XM 9 R A6 F B K 10mg
LA FH SOmmol/ L (1 IR i A 3] 500l Tris-HCI 2%
W (50mmol/L pHS. 0) H1,37°C i Juj 6h, Z.FR 2.5 1: 1
KL, Jo/K Na,SO, BRoK, #EAT FHAAH gk, (@
PSR HERE T RS T 250°C ()3 100°C , 10°C/min
THEZ 250°C IR B 10min) o THFFE AL AR (c) FUR B
it il (e e. ) o 7E FIRIRRTIMA 10% BYA HLE ]
(FHOR CSap e BRbE L IE O 0e 55 ) TR AE 2518 F Ui 6h,
HERT TSRS I O 158 5% Ak 3 B X ik ot A, %
FAPLEE X EstP8 {1k £ R 70 & 75 B T P 35 43 1Y

RN o
2 #R5WE

2.1 FEEs EstP8 By 5 534

P[] EstP8 4 (< 1041bp, Zhihh 337 S SRR SR
FL  Primer Premier 5 #0408 R B H G + C & & 59% .
ExPASy 73 M1 B/ iZBR I & A R/ 22 A 5L TR ik ik
MRS k. VIBRME 5 IS RO BRRAG t 315 4> 2R IR 5k Jk
S, IR I B0k 7 5l 36. SkDa, 551 58 8. 10,
NCBI o % 45 4§ W /n: EstP8 3% [H Jy 51 5 ok A
Pseudomonas sp. 250] Fl Pseudomonas mosselii I E o/
B /K fift g KL X A 98% WA IYE, 55k A Pseudomonas
sp. GM67 B E s B G 94% tH{ 1%, 5 Pseudomonas
batumicl (5 /B KR 94% HORIDLEE, 55 K
H Pseudomonas sp. GM55 (1] R %€ B B . Pseudomonas
lutea W E o/ B K il . Pseudomonas viridiflava AR
SE o/ B K ik i S AL 53 5 Dy 93% (89% I 88%
(E1), HIK EstP8 53X 8L 751 i AL AR =, (HEAT]
Bk B AL DI FE , I B 2EAT i 2R G0 6 Il o P o
WS o EstP8 Gty IX 8 BT 51 S 4544 73 B4l R 2 W] -
EstP8 J& TN B2 R IV, HAT i 1017 1t 28 Ik IV 5 AIE 7 51

HGGG!'™ ™, AT KAl , EstP8 AT o/ B KA
BT B S5, AL .0 iy Ser™ (Asp™ His™ 41 A, H
i Ser™ (i F B Wi R AE T 41 Gly ™ -GIn'™ -Ser™ -Val ™ -
Gly'™ (GXSXG ) Ha™* | J 241 % R 7K fif It e A 5T 11 IX
LK LT T 5 P 51 o R MegaS B4R A 41 4%
TEXT EstP8 JEAT RG34 , A E AL I 2 s
2.2 fi5fg EstP8 BRI AL

SR 3 1) 2 15 2K pET28a( + ) -EstP8, e AJK
Z E. coli BL21(DE3) , 5L AE E. coli BL21 ( DE3)
R SR E .l it Ni-NTA #E4lifk, SDS-PAGE £l
BRE—H M E E & RZ Ny 36. SkDa (& 3) , 5L 9]
EstP8 5H1iE K/h—2L,
2.3 {EEg EstP8 BRI R

EstP8 Xof A ] 1 J32 T Ak f14 Y] i 22k 24 1 P 136 7 4 5%
1, IZHREMEAL C2-C10 BERY XS i B A B g , 10 J 4 Mg
Gk T BE A BE R . EstP8 SRR IR /2
XA E LW C2(p-NPO) . Lk p-NPO Sy )ik, B
fiy EstP8 {975 1115 £ 105. 19U/ mg, K, F1 V... 73 5 A
1. 144mmol/L 89. 4uM/min,

* 1 [ EstP8 H)RM4FR1E
Table 1 Substrate specificity of EstP8

Specific Relative
Substrats

activity (U/mg) activity (% )

p-NP acetate (C2) 105.19 £5.28 100

p-NP butyrate (C4) 43.11 £3.23 41
p-NP hexanoate ( C6) 34.22 £1.81 33
p-NP caprylate (C8) 16.67 +0.99 16
p-NP decanoate (C10) 5.26 +0.31 5

2.4 TFirEg EstP8 gk iE pH 1 pH 1214

pH Xf 5 2H Fg i EstP8 1 ¥ 19 32 i UL & 4a, 78
50mmol/L #Y Tris-HC1 2% pf{& & 1, EstP8 £ pHS. 0 i
Pefrm, pHAETE 7.0 ~9. 5 Z[A] IR} EstP8 A7 %55 1) i1
Peo 2 pH IRT 7 8 T 9 W), EstP8 Jif 1 3 [ i
EstP8 HIANIG] pH 122 WAL #1220 f5 ,pH 7E 8. 0 I i
MRS E (18] 4d) ,pHI. O I PEBR AR 50.35% . TIAE
W RBGE AT T BTG 138 R NE .
2.5 [FriEs EstP8 MRIE IR ERIRE M Z 1%

TESIE SN, pH A5 8T 045 18 il EstP8 A 1k 7K i
p-NPO S ¥ fi i I B 2 SOC (8] 4¢) , B iy EstP8 7
4°C IR AT J13k 41.78% 7 20°C FFHR ARG 135
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WP_D40063475.1 MMNALTEKTLVGSLLALSI GNAFAESCVERD SCGSCGKPIE SKCARAVLTCACA . .. 67

EetPE LAVLTFTLAGSLLALSI CTAFACACVERD AGCCKPIE PKCAZAVLSCACA 8. . . 67
WP_008020173.1 MMVLTETLVCGALLALSI CANAFACSCVERDN SCSCKPI ELLSPKCARAVLTCACA . . . 67
WP_057715326.1 AAVLTETLVESLLALSI GNAFACSGVERM SCGSCKPIE PKCARAVLTGACA . . . 67

WP_D08037818.1  ANULTKTLVGSLLAFS! GANAFAESGVERD SCSCKPI ECLSPKCARAVL TCACAGURLT. .. 67
WP_028689874.1  MNVLTRTLAGSLLALS!I GNAFAEAGVEFRD AGCCTPI ECLSPKCAGAVLSGACAGUKLT. .. 67
WP_050703686.1  MNVLTKTLAGSLLALSI GNAFAEAGVEED AGCEKPI ECLSPKCAGAVLSCGACAGUKLT. .. 67
AABBO533 1 NLENPI CPVYYCL SLPKFC. CFSSAREYGEAI hRI YEERRRCLSQ 49
AAC38151.1 NPLEKCI 4 sewnpcss*nc crcanLP:Fe. cre A3
ACV59879.1 nPLEPvIEC RNPAPCYKFLSACCFESCCS. LFPPURK. ... 42
Consensus r

EetP8 L TVCECAI RLTI KC F FEIRE A" 136
WP_008020173.1 . L TVCECH SLTI KC F FETRE W 136
WP_040063475.1 . L TVCECCI SLTI KC F FFTRER W 136
WP_057715326.1 . L TVCECCI SLTI KC F FFIGE WV A 136
WP_008037818.1 L TVCECHI SLTI KC F FETRE A 136
WP_028689874.1 . L TVCECAI RLM KC F FFIGE A" 136
WP_050703686.1 . TVCECALRLTI KC FN FFIRE WV 136
AABE9533.1 FERVE KGRANGCI RVRVYCCK. . . PCS[g¥L 1ESEC ARLENST 116
AAC38151.1 . OEn L AAjGELCARL‘;LEC L LOWEC ASCT! 111
ACV59879.1 . EPVE FONCLPEFTLKVRA EPPY[zAL LETRC AKCERAVVF 111
Consensus v P h r v

EetPE L 206
WP_008020173.1 L 206
WP_040063475.1 L 206
WP_057715326.1 L 206
WP_008037818.1 L 206
WP_028689874.1 L 206
WP_050703686.1 L 206
AAB89533.1 I 186
AAC38151.1 181
ACV59879.1 I 181
Consensus ¥ pe P a ya w e d o N a2 5 a i ql

EetP8 L A. . LRAT ] 273
WP_008020173.1 L A, LRAT : 273
WP_040063475.1 L . . RAE! LRAT LP 273
WP_057715326.1 L . . CAEI LRAT 273
WP_008037818.1 L A, . RAEI LRAT 273
WP_028689874.1 L A RAEI LRAT cLP 273
WP_050703686.1 L A RAEI LRAT : 273
AAB89533.1 1 .. KFNPLEE. . . VIFA 251
AAC38151.1 F cCcCPLMER. | LraAE T~ 246
ACVS9879.1 1 LT-PVFER. . viyPOlsdly 248
Consensus s I

EetP8 s R ML KV 336
WP_008020173.1 s R AL 336
WP_040063475.1 S, AR LL ML KV 336
WP_057715326.1 S R LL ML KV 336
WP_008037818.1 S, R L ML KV 336
WP_028689874.1 3 R LL AL KV 336
WP_050703686.1 s R LL AL KV 336
AABB9533.1 E C FINYY Ing aaLflvED 311
AAC38151.1 E L FIShNAPFNERAAHELSERAL RR:I 307
ACVSS875.1 £ FacFYBLSPEsTHLVRI AEHIRC 309
Consensus a dlirdg agv g a |

1 EstP8 £ /75! btk Xf
Fig.1 Multiple sequence alignment of EstP8
Note: Amino acid residues belonging to catalytic triad were presented as filled circles ( | ). These sequences share a conserved motif Gly-Gln-Ser-
Val-Gly, containing a serine residue located at the putative active site. The aligned sequences are EstP8; WP_008020173. 1. Pseudomonas sp.
GM55; WP_040063475. 1 Pseudomonas_batumici; WP_057715326. 1; Pseudomonas fluorescens; WP_008037818. 1; Pseudomonas sp. GM67;
WP_028689874. 1. Pseudomonas _ mosselii; WP _050703686. 1. Pseudomonas mosselii; AAB89533. 1. Archaeoglobusfulgidus DSM4304 ;
AAC38151.1: Pseudomonas sp. Bl1-1; ACV59879. 1. Alicyclobacillus acidocaldarius subsp. Acidocaldarius DSM446
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90~ G. thermoleovorans (ABB90597)
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100 ————— Caldanaerobacter_subterraneus (WP_011026365)

Family XIV
L——Thermoanaerobacter ethanolicus (ZP_05493352) ] g
| [ Paucimonas lemoignei (AAK07742)

] Family IX
Shewanella halifaxensis (WP_012277824)

78 Rickettsia prowazekii (CAA72452)

I 97| Arthrospira platensis (AAB30793)
Pseudomonas fluorescens (AAC6040)
Streptomyces albus (AAAS53485) ] FamilyII
Moraxella sp. (CAA37220)
100 Salmonella enterica (AAC38796)

g ] FamilyIT
Photorhabdus_luminescens (CAA47020)

82

:I FamilyVI

100 [ Pseudomonas fluorescens (AAC60471)

] FamilyVll

Streptomyces anulatus (CAA78842)
100 - Bacteroides fragilis (BAD47626)
el L Bacteroides fragilis (CAH06543) Family X

Thermotoga maritima (NP_228147)

Uncultured bacterium (ACB11220) FamilyXI[

Streptomyces coelicolor (CAA22794)
99 {

Arthrobacter axydans (Q01470) ] FamilyVI
99 EstP8
Archaeoglobus fulgidus (AAB89533)
Ll 64

Pseudomonas sp. (AAC38151) Family IV
A.lacidocaldarius (ACV39879)

2 BEEEg EstP8 RGHUR
Fig.2 Phylogenetic tree of esterases generated with MEGA v5. 0 using the neighbor-joining meth
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Fig.3 Expression and purification of EstP8

1: Protein supernatants of EstP8 after IPTG induction; 2 Total proteins after IPTG induction 3; Purified EstP8; 4. Total proteins before IPTG
induction
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89.48% i HE KT S0°C I G L U8 T K. EstP8 7E0
~50°C Ze AN [) ik ] &b BROR 55 85 5 A BT ), Bl Ak B
TRLEE R T, EstP8 Bk A WG J 32 W T Bk, 24 il B2 v T
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Fig.4 Effect of pH and temperature on the activity of EstP8

(a) Effect of pH on the activity of EstP8

dependence of EstP8 enzymes activity

2.6 AERESESFXIEE EstP8 /K iE RN R

AN TR BB 1) 46 B 25— R TG P 1) 5 i DL 3% 2 TR B
WA R R B, Immol/L Cu®* | Mn®" | Zn®" X}
EstP8 ELA B0 A0S 1, 3038 B0 B 118,50 +
0.315% .131.89 +0.017% ,175.35 £0.093% 244 &

(b) pH stability of EstP8

(c¢) Effect of temperature on the activity of EstP8 (d) Temperature

35%] 10 mmol/L B, Mg** . Zn”* X EstP8 [iff 15 1 7= A= B
B E], 450 SR E BE 1 38,53 £0. 076% il 11. 40 +
0.029% K** [Ca®* \Mg™" Xt il i V£ R W 45 /N e AR 43
S5 R WG G EstP8 X 2 Fh 4x J& 25 7 B A AR 47 1 i

521k o

x2 SEBFHEAKBEENNHME
Table 2 Effect of metal ions on the hydrolysis activity of esterase EstP8

Relative activity (% , x +s)

Relative activity (% , x £s)

metalions metalions
I mmol/L 10mmol/L I mmol/L 10mmol/L
Control 100 Control 100
K* 104.82 +0.128 103.50 +0. 081 Ca** 104.08 +£0.048 122.01 +0. 14
Mn?* 131.89 £0.017 121.01 £0.079 In** 175.35 +0.093 11.40 +£0.029
Cu* 118.50 £0.315 38.53 +0.076 Mg>* 113.10 +0. 166 77.29 £0.052

2.7 BHEFREEEF R T HEFIXEEE EstP8 K
R R

10% B)5E2EBE BERE 1, 4- "GN % TR A
DMF fe% A [7) 72 B i 42 iF EstP8 35 P, oo 7y i A
DMF A #EVE T He A B 4, 430 3 2% BRI 140. 92 +
0.061% 177.36 £0.083% (3 3), HE L., —4
H e 2 \DMSO X} EstP8 (i 1 FL AT A [] B2 & 114 417
HIVER , SN S AR PSR 5 A 10% YR 1Y

RV AR 71531 R 35.01 £0.019% F127. 10
+0.043% . B A ALV )R B 19 T, X EstP8 [y 417
VR INER , (EAE 90% 1) 5= bt Fl et EstP8 (14 5%
ATETE SR BB X HR 1 50% L I, [ I EstP8 X 2
ot S BE e BA AR 38 A i 32 . 0. 1% B TritonX-100
Tween-80 , Tween-20 HE X EstP8 7= A= A [w] F2 BF 4 #10
YERT.
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INERER SR YR BEEE EstPS By B ST 5% -5 78 T M4k v % 102 R
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Table 3 Effect of some organic solvents on the hydrolysis activity of esterase EstP8

Relative activity (% , x +s)
Organic solvents
10% 20% 50% 90%
Control 100%
Methanol 78.03 +£0.094 41.04 +0.022 32.95 +0.027
Ethanol 35.01 £0.019 20.46 £0.021
Isooctane 122.22 £0.054 120.80 £0. 036 54.92 £0.046 50.02 £0.039
Dichloromethane 77.02 £0.063 32.41 £0.052
Heptane 115.25 +0.05 73.46 0. 050 92.19 £0.068 59.84 £0.016
1,4-Dioxane 116.15 £0.03 61.24 £0.050
Methylbenzene 130.95 +0.042 47.94 £0.057 55.55 +£0.066 6.32 £0.056
Acetonitrile 27.10 £0.043 42.88 £0.018
Acetone 140.92 +0.061 62.24 £0.09
DMF 177.36 +£0.083 80.72 £0.033
DMSO 85.06 £0.03 97.71 £0.132 35.84 +£0.037

BT )0 T K g PE R R L3R 4
F4 REEMEF X EEERKERE N0
Table 4 Effects of detergents on the hydrolysis

activity of esterase EstP8

Relative activity (% , x +s)

chemical reagent

0. 1% 0.5%
Control 100%
Triton-X100 79 £0.048 89 +0.054
Tween-80 58 £0.069 54 £0.078
Tween-20 75 +0.057 44 +0.038

2.8 [l EstP8 KBk HIEFHE1I-FEZEREN

B X R 5 B B i

EstP8 fi fm 4F L6 £ /K fif R 95 A B g il 45
PE(R) -1-283E B, AR (¢) R 39% , 7= ) e
e fl (e e ,)ibT8% . WFFRFRWI IR T NA 10%
(v/v) YRR IR L BEAE | IE O %8 %5 A HLIA 7 2 RE 1%
PR =W (R) -1-K 3k B ee, {8, 53 B35 5] 91% |
86% .86% .85% . ifi{E 10% DMSO {7 1E W15 T,
Y (S)-Z BRI RGN e. e | K5 98% , LRI
FE60% (£ 5) . AF 45 REWIBREG EstP8 B A
R PR 4 (R) 12K 3 O 155 F M A W i Re
T3, B INAE AL R AT DL v i R 8 1) O 27 3 R 1k
JRER

x5 HBUBEFIXIEEE EstP8 /KfFRS( +)-
BB BB
Table 5 Effect of organic solvents on the Kinetic
resolution of ( + )-1-phenylethyl
acetate by esterase EstP8

Organic solvents(10% )

ee (%) ee (%) c(100% )

Control 50 78 39
Methylbenzene 20 91 18
Acetone 58 86 40
Heptane 70 86 45
Isooctane 75 84 47
1 ,4-Dioxane 77 83 48
Hexane 56 85 40
DMSO 98 64 60
DMF 74 78 49
3 & i

EstP8 J& T Kk IV , B A N 05 B 5 0% IV AR <F
¥31 HGGG!™ ™ | S HAMAGIR R A A L e, EstP8 HL Ay
WP B A EME (2 5) o EstP8 (1 5l 2 v L
50°C . 4°C B, [ig i EstP8 [ 4 XF 1% J1 Ky 41. 78% .,
EstP8 7 40°C 4b B 60min J5 5% 4% Wi 1 51575 80% L)
,50°C 4L B 60min Ji5 Y 5% AR BTG 1 ATH AR 47 7E 60%
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DL I, EstP8 (¥ #5236 pH 4 8.0, pH 7£ 7.0 ~8.0 2 [a]fiff
TG IARE . pHY. 0 B R ARG I 50.35% o ARHFE
fiy Cu®* Mn”" Zn®" 255X P i 2L A B Sk A 3805 4 i
K* (Ca®" Mg MRS MR AN, ke Bike 1 ,4-
TASNER B TN R A1 DMF 2545 ALY L fE 65 42 iE
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i 32 18, YR E S 90% I 5% A i J1 75 SR PRH51E 50% LA
Eo DI, EstP8 FEAT ML IR AL i 5S4 1 oK 2l 22
RO BRI PERE , A2 = — S 210 2 AN RIS D5 R % A
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Table 6 Comparison of EstP8 with other cold-active esterases

Tk 4% K BRI RIERY RIERE Fod pH  MXTEEG S1 S50
EstP8 Pseudomonas antitumoralis Cc2 50C 8.0 42% (4°C) EN
EstSON Pseudomonas sp. Cc4 35°C 9.0 40% (10°C) [26]
Est2349 Thalassospira sp. Cc2 45C 8.5 24% (10°C) [27]
Est01 Biogas Slurry Metagenomic Library 4 20°C 8.0  43%(10C)  [28]
EstC Streptomyces coelicolor C5 35C 8.59 25% (10°C) [29]
EstTB11 Pseudomonas sp. S B 25C 8.5 36% (0°C) [30]

EstP8 ELA i 0 e b 1 M K 7 2T 95 & 75 I8 11 i
J1, e T — MR A TR (R) -1 R O, HAY
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Seards I CRSA DA EstPS (3 et etk B
BRI, 76 10% HEGFIEM BT e e, K5
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PV BESS G BSEO1281 7 004k J5 8 1 /K fif 2 B 95
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Functional Characterization of a Novel Microbial Psychrophilic Lipase
and Its Utilization in Stereo-Selective Biocatalysis
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Abstract From the genome of Pseudomonas antitumoralis HUPOO7 , an esterase gene harboring 1041 bp
and encoding a protein EstP8 of 377 amino acid was cloned. Esterase EstP8 was efficiently expressed in E. coli
BI21(DE3) and further purified. Esterase EstP8 belongs to the IV family of lipases and contains conserved
HGGG motif. The optimal substrate of esterase EstP8 was p-NPO, the optimal working temperature of esterase
EstP8 was 50°C and the optimal working pH of esterase EstP8 was 8.0. The hydrolysis activity of esterase EstP8
toward p-NPO was 105.19 U/mg, with V, and K, being 89.4 pmol/min and 1. 144 mM, respectively. Esterase
EstP8 remained high activity at pH7.0 ~8. 0. The relative activity of esterase EstP8 was 41.78% at 4°C and
esterase EstP8 behaved very good thermo-stability at 10 ~40°C. EstP8 exhibited very good resistance to most
metal ions tested. The addition of Cu**, Mn’" or Zn>* of low concentrations could even stimulate the activity of
EstP8. Organic solvents such as isooctane, methylbenzene, acetone and DMF could stimulate the activity of
EstP8. Esterase EstP8 could generate chiral ( R)-1-phenylethanol through kinetic resolution. The addition of
organic solvents could well stimulate the stereo-selectivity and conversion during kinetic resolution. The e. e. and
conversion of generated ( R)-1-phenylethanol could reach 91% and 18% , respectively, in the presence of
methylbenzene. The e. e. and conversion of generated (S)-styrallyl acetate could reach 98% and 60% ,
respectively, in the presence of DMSO. Psychrophilic esterase EstP8 possesses good potential in diverse
industries such as stereo-selective biocatalysis.

Key words Psychrophilic esterase Resistance to metal ions Resistance to organic solvents Kinetic

resolution High enantio-selectivity



