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F1 Asp 4 110 3% 3 457, B Ser'™-Asp™' -His™ , JL 1 Ser fir F { 5F 19 T K 45 4 ( Gly'-His™ -Ser™-GIn""' -
Gly'™) #5493 T RG24 40T i , LpsA2 S5 107 B 45 — 53 1 3 5 1% ) 5t (Subfamily 1.7) 3 S5 45 4l {6 1) 7 20
N5 Wi LpsA2 9 #cil S0 pH g 8. 0, B 3 S 07 i B 50°C 5 5538 JiE 4 O X il 2 2 1 0 76 IR 8 5 76 10°C -
50°C i P P 12 Bl 4 0% 1 El BE M 6.3 keal/mols 1 mmol/L Co® " (Hg ™ Zn®* ] {if /i 35 74 $5 5 &8 250% LA b
15% fity — B 5 B ik iz 0 — PR 5 T AL it 0% 40 3 55 &2 110. 7% H1 138% 0. 1% F1 1% 14 Span-20 A {ii fiff % 7%
A3 R 352. 7% F 189. 7% o [ 458 | AR X HEM AR IR T S, avermitilis 19 g i B 36 4] IpsA2 #E4T T 5
TR 1 NG 27 T RE 2 12, NS MG 07 T A F 7 B B T O Z2 MOHE  tha o ELAS O Bk R O I O T A 0 TR R
i DB B S T LA, B AR A I T 25 A A Tl 2R R A R TR
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L7) %o M A Sy — b 0 Tl TG, 2%
FZ N TR A R G5 AU T BN T R R
B A Wy 5 A R

HERE R ( Streptomyces ) J& — K AFE T LY
GRS 2R A T Y 2 TR B PR A T, AR R
w0 LU AR K i B AN B IR AR,
TNHTAE 2R A R R ISR R R A R 25 A, Tl
F+4r 72 Be W L R R A B
SRR H AT R B B T
PpcRsA%sE ™ L) 2008 4E 4 H , GenBank
HhA 249 27000 Fl BE DA B R T RS O AR U e/ T . R
SRBERE I T LA™ A AR 2 19 iR 7 G/ 6 G, (5 & &8
O E AR N B R W MR
( Streptomyces coelicolor ) A3 (2) Kl B 4k 4% %5 H
( Streptomyces avermitilis) MA4680 435 &7 31 Fi Al
20 i 0 F G /G O MR AT 2 B
P o8 i 86 2. A SCHHE GenBank 1 2 4
T (1% T A4 R T R DR AL 91, T RO B TR
M BT R T N i B 3L 4] IpsA2 ( GenBank : BAC74270) ,
FEXF AR ) LpsA2 HBEAT 1 i 2 1k B 48 5, LA M i i
FAEER T 5 Lo XF, A4 H T A, X% RR Wi B AT
T T RGN

1 AR %

L1 ##

L1 1 bR SORE - il 48 £ %5 7 CGMCC4. 1253 11y
FI A B o B Bl A W T b DR B B P L s B coli
DHS o A% 15 % R A7 ; KA 84Kk pET-28b ( +) K
B ERW E. coli Rosetta( DE3) v [E B} =3 A K=
i HEARORJEE Wy S5 ) 2 ] 5 S 6 2 Jo) DA R e EE 0
L2 220 AAES : BRI D) Ndel  Xhol
PAK T,DNA 3% % B Wy T MBI 2 w5 & 4 5 g
PrimeSTAR® HS DNA Polymerase IJ) T TaKaRa /3
) 5 R A 2 4 MR & L oKL 3 IR & DNA BE IR
L350 &N Promega 24 B 7 A DNA 73 4 g
N AR RAR L w7 s 8 F B> 7R ARE N BBI 24
Al B Al AR R ] Clontech 24 w] Y
TALONq ® Purification Kit } TALON ® Metal
Affinity Resin ( FE 4> K Co™ " B T HE 4 B Mg bl ik
Je) EE S B D E dE ] Bio-Rad 24 ®] B9 Quick
Start Bradford & [ W & i€ F &5 K H 3L i B
( phenylmethylsulfonyl fluoride, PMSF ) | X} fil§ % 24 [y
(p-nitrophenol) , %J fi§ £ & B 25 2 Bg ( p-nitrophenyl
caprate, pNPC10 ). X fif K % Wy £5% Y B2 M8

( p-nitrophenyl palmitate, pNPP16) i H Sigma /\ & ;
T it 5k 2K 1y o 2 E ( p-nitrophenyl caprylate, pNPC8)
W H Alfa Aesar 24 &5 X i K& 0K By A B B BR
(p-nitrophenyl laurate, pNPL12) G hil J 28 ) & 78 TR
fig ( p-nitrophenyl myristate, pNPM14) Jij H Fluka 2y
[T ol v [P A B S 7 o~ A E Vs o VT 1
PCR A ALK AR BEIE AR R G2 1R H] Bio-Rad 2 #]
e
1.2 #EFEEFRERA DNA BRI

1 ) S 1 B A B 75 T CGMCC4. 1253 B bk AT
AL G, AR Y 78 7 W B OR A T R,YE By R 2%,
28°C IR 4 -6 K, PRI TR & 18 T A YEME J %
gL R B R, B R 223k L 6000 x
g R URES L 8 min, W AR TR 221K . BE RS B AL K 2 DNA
SR 2 DR 20 2 B 0] & Bl 4 o
1.3 F3SH

I 107 i B IpsA2 1 GC % R 43 B R DNAStar
BOf 8 o1 i A L T SR ] Compute pl/
Mw (http://www. expasy. org/tools/pi_tool. html) , %
MR ¥ 51 — Bk 2 A >R H PSI-BLAST  (htp://
www. ncbi. nlm. nih. gov ), #t 1k # 4> ¥r f#F
MEGALIGN 4. 1 % 4. CLUSTAL X 1.83 4 7 3 [
P
1.4 JEREEEE IpsA2 MEEMRIEHEWAE

WG S. avermitilis &K 2H A Y IpsA2 3
Wit — X gl W, 1k w5l ¥ S'-TCTGAGC
CATATGCTGCCCTGGAAACGAGT-T-3', [ [ 51 ¥ R
5'-ATACTCGAGGCACCACCGCTGAGGACTCCG-3’
(R R4 535K Nde T F1 Xho 1 B Y17 55 o LABY
A F H CGMCC4. 1253 KL [H 40 DNA N Bif , PCR
1 lpsA2 22751, PCR G Z 4 :94C 4 min;
98°C ,10 5;58°C ,15 5;72°C,1 min 20 s, ¥ 35 K ;
T2°CFE 43 AE AR 8 min, XF H Y 5L A K Bk pET-28b
( +) BEAT Nde T F1 Xho 1 XUBEYI, 466 B U1 7 ) 5
T 16T EH 15 h, EH W AIRZ BN E. coli
DHSo, k3% B SERE , JF % bl A: T 5
1.5 EABMEBHIRESEWL

K W e 1E B 04 E 4 SRR BORL pET-IpsA2 se e i
W2 E. coli Rosetta (DE3) , Hk 3k B 5 % ,37°C
iR I, IkOH % 2% 4 Fh i e 42 F) S0 mL &
50 wg/mLRARE 2 F 30 pg/ml S5 R 1Y LB AKX
R g3 AR B 92 5 0D, 0. 6 BiF fA IPTG &
LY FE 0.5 mmol/L,20°C 4k 521555 15 h, 4C B .0
W B TR AR, S T A 2 i v P B A Y (
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P12 s, [ BR 20 s, LM% 6 min) 20 g 24/ W T
12000 r/min & .0> 20 min, 5 EHWRH Co® " B T3¢
A DR W e e A 2 AT Al Ak, He Ul I B EAE . A
12% SDS-PAGE %4 LpsA2 [ 4l {3k 5 .
1.6 BEME/KMBENMEARRENNE

g 177 T 1% Tt 5 3000 5 >R D XoF i R R M 3k s 7 A
FEARBCA 1 mL, 5O AL % 50 mmol/L Tris-HCI
(pH 8.0) 1% ZJiE#1 0.5 mmol/L f{) pNPM14, fifi
MWL B 345 iR (1% Cary 300 UV 43606 (£
VARIAN 2] , #E 37°C 244 & i 3 min £ U p-
NP (4 42 i, #6000 % 4 A 410 nm o, — B IE A2 (U)
E SR g3 DA i 2R 5 15 (p-NP esters ) ffE 4L
A1 ol S BE R I i 75 A i . AR BOUR B Y
D52 i JH BIO-RAD 2% w) fy il 5) & , DAAR I3 H A E
b
1.7 BZEERSH
1.7.1  pH X i 09 5% W : 76 A [6] pH Y Tris-HCI 2%
M (pH 6.0 —10.0) H1,37°C I & 3% , LA 3%
I 5 AL AR X TS 3R 100% B 5 fe il R pH,
1.7.2 B2 X5 il 0 52 0 £ 10°C - 60°C 22 [H] I &
TG 7, P TG B ey s 0 A 0T IS T o 1009% |,
S it 1Y) o B I Uk B o B B AE 37 °C R S0°C S5 F R
Poub R — Bl W) J5 , 57 BPE T ok B 30, 0 E AR A
JiEE G 7, b 3 A S 1R 100% , 1 5 i Y PR
EME,
1.7.3  JEAHE Sk < 43 50 DAAS T B K 0O il 22 2 13
fis (C8-C16) Ky iKW , 75 b5 1 S I 44 & A6 I il 0
71, Lk pNPM14 (¥ i 7724 100% .
1.7.4 &8 8 M H g il 50 0] i 0 52 i - o )oK 46
W 1 mmol/L F1 10 mmol/L ¥ 4x J& 25 ¥ H1 fik fily
RS T oK EEE 30 min, Jir FH 92 v il g 2846 2
50 mmol/Li) Tris-HCL, 5 B 5 77 . Ak 3R FT 0 B 5
J1 R 100% .
1.7.5  GHLE 235 506 B 0 52 ma - 5 A AL )
% ( methanol ) . Z JiE ( acetonitrile ) , 5 N [
(isopropanol ) | — H Jt H i % ( dimethylformamide,
DMF) . — H £ 7 X ( dimethyl sulfoxide, DMSO) J 4
P 7 4 7S b A = IR R Ak B (cetyl trimethyl
ammonium bromide, CTAB) . #3#%-20 ( span-20) . it
20 (tween-20) |+ — %t B FZ £ ( sodium dodecyl
sulfate, SDS) 435Il Fl i Bl 12 51 J5 T VK L 9% &30 min,
D I 77 o Ak PR Y BT 1R 100%

2 #X

2.1 F3oH

JI s 6 IpsA2 K& [N 44 861 bp, il i % 5 1 N
ATG & L% /5 F R TGA,GC &kt hy 68.41% , 5 5
S HE T SR GC & i 18 92.4% AL T
HET R N B & GC & R IR, G A 286 A &k
fiz , U 43 ¥4 ok 30. 158 kDa, 55 H1 g1 R 6. 01, f4
LpsA2 7 NCBI 19 9E 70 & & 1 55 £ 4 £ ( non-
redundant protein sequences ) #f 47 PSI-BLAST 43 #7T,
SERRW] LpsA2 BAT — RSy YR 07 B T BE B, 5
M2 NG W T/ TG il 10 22 5L R e 51 2 A AR R 0 AR oL
P, an 5 3k B Streptomyces sp. Mgl ( EDX27115) .
Streptomyces ghanaensis ATCC 14672 ( ABYA01000458 )
i Streptomyces NRRL 11379
(ABYX01000062 ) v #f ] 19 43 W5 4 Jig i i ( putative
secreted lipase) 73 5| B 7 80% . 77% 1 76% 1) & %t
275 — 8tk

K AR 8 A AN ] S ik 1) 40 T 1R 107 1t ) 4] 5
LpsA2 51— b gt b Ak At > 7 4 F ik kA b
LpsA2 15 Family | 5 W 52 6 7 ST, o — & if
Family T 5% 7 AN 500 19 28 A 53 64T HE AL A 73
Br, 45 R KW LpsA2 5 Subfamily 1.7 R 7% A — 4k
Kol Ui P # R 2R 5 C R i (&1 1) o LpsA2 &5
Subfamily 1.7 B 51 Y 28 HE 2 Py 1) bE %) 45 2R 2 7s ([&]
2) ,LpsA2 HLA5 Jig Jiy ity i 70 () 4 4k o o0, B Ser™-
Asp™'-His™ , J v (1 Ser fii T { 5F 19 Ik 45 14
Gly'” -His" -Ser'™-GIn"' -Gly'? 1
2.2 RIEFRHMAEER LpsA2 WRiE54«

08 psA2 SEIR 763K JFOR pET-IpsA2 2 Nde |
Ml Xho 1 BB VI J5 7 4 Wi 4% 4 . — 45 & pET-28b
C+) BT W, RN 5.3 kb 75— 550 IpsA2 JE
Jr B, 2870 bp (GnfEI 3-A) o K 84 KK FURL pET-
IpsA2 ¥4k J% 32 75 E. coli Rosetta ( DE3),20°C #17
IPTG i G £ ik, 12% Y SDS-PAGE 45 J i /R, 7F
25 kDafil 35 kDa Z [a) 5 Bl . i) 38729, 7 T4
30 kDa, 5 LpsA2 (3 5 EAH LT (401 3-B) .
2.3 mERNpH.RERNEE RREYEREL

ok
Be

roseosporus

PL 0.5 mmol/L ] pNPM14 JyJis ¥y, 16 b 1 25 14
N E B NG T, AR LpsA2 B fixiE W pH (EH N
8.0,7E pH 7 -9 i [l N 4 +F 50% UL b 935 1k, 76
pH 7.5 - 8. 5yu[H N A5 BE 4 47 85% Lk b Ay 1% ¥ (&
4-A) . 1€ pH 8.0 J 1R, 76 AN [a] Uik B2 i o 1 3% 77,
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87

94 Staphylococcus epidermidis (AAC67547)
2|_—|: Staphylococcus haemolyticus (AAF21294)
Staphylococcus aureus (AAA26633)
Staphylococcus warneri (AAG35723)

100 98 s

taphylococcus xylosus (AAG35726)

Subfamily 1.6

Geobacillus stearothermophilus L1 (AAC12257)

89

99

00 L‘—Eeobacillus thermocatenulatus (CAA64621)

100 I: Burkholderia cepacia (AAA50466)
100 Pseudomonas luteola (AAC05510)

Burkholderia glumae (CAA49812)
Pseudomonas aeruginosa (BAA09135)

Pseudomonas aeruginosa (AAC34733)
Proteus vulgaris (AAB01071)

Pseudomonas fragi (CAA32193)
Pseudomonas fluorescens C9 (AAC15585)

7£|:Bacillus subtilis (AAA22574)
100 Bacillus pumilus (CAA02196)
Bacillus subtilis (C69652)

o1 55_,7 Streptoniyces. cinnamoneus (AAB71210)

100

100

54

| )
100 Serratia marcescens (BAA02519)

0.1

B 1 #ALPAEE
Fig. 1
MEGALIGN version 4. 1.

replications).

S5 F W] LpsA2 ELAT 5558 1 5 S 07 B, L i 36
N U B R 50°C, #E 40°C 3| 60°C 2 [a] 7] 4 4 77% L)
RS (1 4-B) o 7E pH 8.0 F150°C 544 T, 1%l
B L& 102 17.1 U/mg,

TERFEE M LpsA2 7£ 37CHRE 5 min J5,

i 7% ) 4 84% iR FH 65 min J5 , [ R 4 60% , A
MRS AE 275 min 5, LpsA2 {154 39% (1) i 1% ; 75
50°CHf, B4R LpsA2 IR 3 min J5 G B4 55% ,
HEREE 14 min )5, B 155 F A& 54% ,23 min J5 ik
Ff e JHE 68 min 5, BETE R 4 20% (& 4-
C) . W12 JE 2 7 #2 ( Arrhenius plot) 7£ 10°C
F) S0CHE N, LA pNPM14 1E IR, LpsA2 143
G B HEERZ 6.3 kcal/mol (& 4-D),

— Streptomyces ghanaensis (ABYA01000458)
Streptomyces roseosporus (ABYX01000062)
A Streptomyces avermitilis (BAC74270)
Streptomyces sp. Mgl (EDX27115)

— Pseudomonas fluorescens SIK W1 (BAA02012)

Subfamily 1.5

81| r Geobacillus thermoleovorans (AAD30278)

82 L Geobaciltus stearothermophilus P1 (AAF40217)

Subfamily 1.2

Subfamily 1.1

Subfamily 1.4

Propionibacterium acnes (CAA67627)

Subfamily 1.7

Subfamily 1.3

i% (Neighbor-joining ) Xf €1 #& LpsA2 ( A ) 89 28 4> Family | RIXHM R R KL E S
Unrooted neighbor-joining phylogenetic tree of LpsA2 ( A ) and other 28 members of Family I. The tree was created by the program

Analysis was bootstrapped and bootstrap values higher than 53 were indicated at respective nodes (1000

2.4 RKYHERH

1E 37°C \pH 8.0 Z& 44~ , Ml % LpsA2 X} A [A] 4%
X A BE R W i (C8 — C16) B IS W) 5, 25
KW B W& K Y 2 pNPM14, LpsA2 X} JiE ¥
pNPC8 M TE MR, A HTE 1 34% (ES) .
2.5 4B F PMSF 3t iE 4R 0m

FET A BRI A R R, Mk E N
1 mmol/Li}:Co®* Zn*" [Hg® " fis B . 34 56 [ (4 i 1L
07, B A& 1 20 2 ROk ) 250% &E% (£ 1);

Ca’" X B i 52 W A B 5 K LCutt Mg,

Mn** Ni** X B % A — ZE%ET“EI’JTFD%MEFH M B
10 mmol/L i} : Ca®* X Bl A7 #4005 V5 H L 5% A5 H
129.2% ;K" Na*  Cu’" Mg’ "  Ni*"  Hg’" 4l i B
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LpsAZ

EDX27115
ABYX010000 :
ABYAD10004 :
AAB71210
CAABT627

LpsAZ
EDX27115
ABYX010000
ABYAD10004
AAB71210
CARET627

e FECREDLLS TAT)EGLAD 2193
TQINNPYF GEEDLIS —AST)IEGLAD : 192
TKISOEPFF |3 DRT)EGLAD : 203
TRIGEPYF|SGREHLLN A S5

[EI LHI PAGH TFClSCVDEOQA : 178

[ V@DKDGLEEVKDELSTWSYDHNMEAYGQ : 239

2 LpsA2 5 Subfamily L 7 i 3 5% i 5 B9 R <8 S EBR = 51 B9 L x¢

Fig.2  Alignment of conserved amino acid sequence between LpsA2 and representative members of Subfamily 1. 7. Sequence alignment was

performed using Clustal X version 1. 83. Residues involved in catalytic triad were represented as filled circles (' ¥). These sequences share a

conserved motif, Gly-His-Ser-Gln-Gly, containing a serine residue located at the putative active site (black box). The aligned sequences are

from the following organisms: LpsA2, Streptomyces avermitilis; EDX27115, Streptomyces sp. Mgl ; ZP_04707347, Streptomyces roseosporus
NRRL 11379 ; ZP_04689144 , Streptomyces ghanaensis ATCC 14672 ; AAB71210, Streptomyces cinnamoneus; CAA67627, Propionibacterium

acnes SK137.

M 1 2 3 M 1
kDa
bp 116.0 — —
4500— C5300D 6 0
3000—
2000—
45.0— —
1200—
«—870bp 350
800— P
500— “. <—30.2kDa
200— 25.0— ig—

A

B3 RikFRH pET-lpsA2 REETILE (A) REH LpsA2
¥ SDS-PAGE 447 (B)

Fig. 3 Identification of the recombinant plasmid pET-lpsA2 by
restriction digestion (A) and analysis of purified recombinant LpsA2
by SDS-PAGE(B). (A) M. DNA Marker III; 1. PCR product of
IpsA2 gene; 2. pET-28b( +) was digested by Nde I; 3. pET-IpsA2
was digested by Nde 1 and Xho 1. (B) M. Protein molecular weight

standard ; 1. Purified recombinant lipase LpsA2.

R ATEEAN T 30% —80% 2 [a] ;Mn®* Zn® " 3 51
] B 0 AR AR WS 2 ) RO 13.5% 1 26.9%
Co® " DU g 735 1 52 43245 . 1 mmol/L A1 10 mmol/L
() EDTA X} i 15 5 JC B B AEH o 1 mmol/L (¥) PMSF
fifi LpsA2 3% J1 F I 30% , i 10 mmol/L ) PMSF |
56 4 10 4] T 1
2.6 BHBRFMEFFI LpsA2 &K
MEHLE R AR 15% BF, DMF DMSO X fiff
A — o TP I ST AR, R AR T T 40 0 Sk DR 1Y
110. 7% F1 138. 0% , 1t F it . £ M5 53 V9 I 6 il 0% A
MHIER (£ 2) o B PLIE R A & 245 m % 30%
i, R 2 . DMSO 2 40 il i 5, 4% 4% 1% 1430 R

61.4% 55.4% 75.9% , 1 57 P9 P 5ok 004000 i) il 1% , %
RIE T A AR 27.8%

AR EIERI P, 0. 1% F 1% (1 Span-20 J&
LpsA2 [y 58 Z0 80T 71, B 0% 40 0 Fh i 2 5ok 1Y
352.7% Fi 189.7% , Tiii F 2% 25 35 770 34 41 il ffg 4% , JC
HJ& SDS Fil 1% ) CTAB  Tween-20 fiff fifi i 14 5¢ 42 3%
K(#£3).

%1 &£EETF PMSF Xt LpsA2 i& MY 8
Table 1
of LpsA2

Effects of various metal ions and PMSF on the activity

Relative activity(% =+ s)

Compounds

1 mmol/L 10 mmol/L

K" (KCl) 64.3 +0.4 80.4 +0.6
Na™ (NaCl) 67.0+0.9 72.7£0.5
Ca’" (CaCl,) 102.9 £2.3 129.2 +1.4
Co’* (CoCl,) 275.9+6.6 0

Cu®" (CuS0,) 44.4 +1.9 41.4 0.7
Hg' ™ (HgCl,) 248.9 6.6 34.1+1.9
Mg’ " (MgCl,) 71.7 £0.8 82.4+1.6
Mn®" (MnCl,) 69.5+3.2 13.5+1.3
Ni** (NiSO, ) 79.2 £0.8 44.2 3.1
Zn** (ZnS0,) 296.8 +8.0 26.9 1.3
EDTA 90.0 2.5 70.4 0.8
PMSF 69.8 +1.8 0

®2 AHNBFX LpsA2 iF IR

Table 2 Effects of organic solvents on LpsA2 activity

Relative activity (% =+ s)

Organic solvents

15% 30%
methanol 78.1+1.9 61.4+3.6
acetonitrile 56.7 2.1 55.4+£3.6
isopropanol 52.1+1.4 27.8+2.6
DMF 110.7 £0.4 101.9 £2.0
DMSO 138.0 £5.3 75.9 2.4




FEIRA . PIUERERE R Streptomyces avermitilis FRIENS TG LpsA2 BZRIA ARG~ / i 42 ) 27 4R (2010)50(2) 241

1201
A

100 ]
< N
L [ ]
z /
= 80
g
£ 60
= u u
2
2 401 / \.\.

20{ ™

6 7 8 9 10 1
pH
120
(&

o 1007 —8—350C
z —e—37C
Z 80
3
()
2 60
k5
[
M40

201

0 50 100 150 200 250 300
t/min

120-
100 B .
80

601 .

Relative activity/%
~

40+ 7

10 20 30 40 50 60 70
7/C

7.57

6.5
Ea=6.3 kcal/mol

6.0

Relative activity/%

5.5

3.0 32 34 3.6
X 10K

4 BREF pH X EHEEE LpsA2 &M 0

Fig.4 Effects of pH and temperature on the recombinant lipase LpsA2 activity. A. Effects of pH on enzyme activity. B.

Effects of temperature on enzyme activity. C. Thermal stability of the enzyme. D. Activation energy calculated for LpsA2.

The values were means of three independent experiments.

1201

100+ ==

80+ =

60

40

Relative activity/%

204

0

C8 C10 C12 Cl4 Cl6
P-NP esters

B S5 HAEMKE LpsA2 MR R1E

Fig.5 Substrate specificity of the recombinant lipase LpsA2.

®3 KIREFT LpsA2 iF R #M

Table 3 Effects of detergents on LpsA2 activity
Relative activity (% % s)
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Expression and characterization of lipase LpsA2 from
Streptomyces avermitilis

Baojuan Wang, Ruirui Su, Jie Wang, Guoping Zhu”
(Anhui Provincial Key Laboratory of the Conservation and Exploitation of Biological Resources, College of Life Sciences,

Anhui Normal University, Wuhu 24100, China)

Abstract: [ Objective ] We expressed the lipase gene IpsA2 from Streptomyces avermitilis in Escherichia coli and
characterized the enzymatic properties of LpsA2. [ Methods | We extracted the genomic DNA of S. avermitilis and
amplified [psA2 gene by PCR with specific primers. We then expressed [psA2 gene in E. coli and determined the enzymatic
properties of LpsA2. We also analyzed the evolutionary relationship between LpsA2 and lipase family by using
phylogenetic tree based on the alignment of amino acid sequences. [ Results | According to the alignment of amino acid
sequences, we found that LpsA2 had the active site ( Ser'’-Asp”'-His’” ) which was consistent with the typical
characteristics of lipases that their active centers always consisted of Ser, His and Asp, and Ser always located in the
conserved five peptide structure (Gly'”-His'”-Ser™*-GIn"*'-Gly'”). We constructed the evolutionary tree and found that
LpsA2 belonged to Subfamily 1.7 of lipase Family I. Furthermore, the optimal pH and temperature of LpsA2 were pH 8.
0 and 500C, respectively. The best substrate of LpsA2 was p-nitrophenol myristate. The activation energy ( Ea) of LpsA2
between 100C and 500C was 6.3 kcal/mol. The enzyme activity of LpsA2 was increased to 250% or above by 1 mmol/L
Co’", Hg’" and Zn" | respectively. The activity was also elevated to 110.7% and 138.0% by 15% dimethylformamide
and dimethyl sulfoxide, and 352. 7% and 189.7% by 0.1% and 1% Span-20, respectively. [ Conclusion ] The
enzymatic properties of LpsA2 from S. avermitilis were characterized that may provide the fundament to the screening of
bio-engineered bacteria and the industrial applications in food processing and drug synthesis.
Keywords: lipase; Streptomyces avermitilis; LpsA2; expression; phylogenetic tree
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