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AT 5F, IEERE S 72 A BN BRI T 1 32
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g A4l JLT . IR, REE . 4- 5%
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FEW I A TaKaRa 22 v WHEE L uEELEE, WA
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WIES) A EARTF R AT T- 8446 B Promega
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-20°C, lnl SR E AW TS R, B
4 -80°C {47

1.2 A

1.2 FREEHE L 22 36 K 240 DNA $25L. SR
DNA $& U7 1A 7R U M5 10 Al Eoin DL sk,
165 g FEdl I AL R 32 22 p1 i (100 mmol/L
PR 4 22 PP pH 8.0, 100 mmol/L Tris-HCI pH 8.0,
100 mmol/L EDTA pH 8.0, 1.5 mol/L NaCl, 1%
CTAB, 10%EEFHE), & HE K200 mg/L), #
HBF(1 g/L)F1 2% SDS, &%), TRIKH 50°C
GEIRG R M F S0, RE AR
AT @ S - S REE (25 124 ¢ 1) e, B
2 Hh P B e T 2K S DNA A 0.3 mol/L i
PR8N (pH 5.2) A 2.5~3 fFARBITA 1 G K LI 1k
TV, WAWMT 1 ml WZE/K. ¥4 5 DNA 1
R AR F VA TR I, S ARG s B T B
[ 2lifh.

1.2.2 JRWiBE R IR ) PCR v B, 2 2% SCHR 811
PCR 5| ¥ #t 17 9" 14 . lip3F1 (forward primer): 5’
ATGCTA(C/T)TAA(T/C)ACGC(A/G)TACG(T/C)TC
(A/T/G/C)TG 3’ 1 [lip3R1 (reverse primer): 5’
TTACTCCT(T/C)TGGC(A/G)C (A/G)TCACCA (C/T)
ACGCC 3'. PCR R N AK R A: 10 x PCR ZZ
10 pl, dNTP 10 pl, 51## 0 10 pmol, Mg ¥ &
4 1 mmol/L, Taq i 2 U, W ZE 7K % 2 AR5 %)
100 pl. N 4cE: 95°C 2 min FiAEYE, SR 5 LA
94°C 1 min, 52°C 1 min, 72°C 1.5 min i — 1§
W, LT 35 MEES. Wt PCR 7= P A 7
i (U-gene) 4lifk. J5 1% 4% 2] pMD18-T % £ I (Takara
AT, AL E. coli Topl0 F', ilid # 7% PCR fiiik
A lip3 FE I EE pET-lip3.

1.2.3 RIEBAK pLLP-lip3 (AR 2. B vF P9 i 20 31
AT BamH 1 1 Nhe 1 B D) A7 5O 51 64T Lip3
SNy, JF BAE S i RS &k 7 TAG.

lip3F2 ( 1E 11 ): 5 TACGGATCCATGCTATTAA-
TACGCATAC 3’ ; [ip3R2 ( ]2 [l ): 5" TACA-
GCTAGCCTCCTTTGGCGCGTCACC 3'. PCR & [
AZR N 10xPCR ZZ ¥ 10 wl, ANTP 10pl, 514
- 10 pmol, Mg ¥ &4 1 mmol/L, Taq M 2 U,
FH A ZE K A AR BLE] 100 wl. [N 4P H: 95C
2 min FUAZPE, SR )5 LA 94°C 1 min, 54°C 1 min,
72°C 1.5 min A —AMEF, LT 35 MEE. 774
HH PCR )2t ik & aliAt 5 | BamH 1 #1 Nhe 1

XY, A H ) DNA. 5 R FE 2 BamH T Al

Nhe T XUEE D)« A1 1) 32 34 2 & pLLP-OmpA T
22°CHEREE . SR W) e A TOP10 F K2 25 4
i, FRBUTCRI BamH 1 A1 Nhe 1 XUBF] 4 52 FH M
vbE. KSR IR P SRS KRR, KRR
BTk, fRAET-20°C, 33K I8JFURL pLLP-lip3.
1.2.4 JRWIBES SRk BEIUL L T pLLP-Lip3 1Y
TOP10 F' BATE 7% 2 5 ml LB (55 0.2% 7 %4 B ,
Amp 0.12 g/L) AR 7RI, 37°CHE IR K. 1%
1050 LLBlH 2 ml B4 100 ml ¥4k LB (537
0.2%[1) 0, Amp 0.12 /L) 7756+, 180 r/min
30CHRHHEFE 2~3 h £ Ay=0.6, NN IPTG £
WP 100 mg/L, T 28°CH k&% 1% 8 h, KI¥
W2 6 000 g 5.0 10 min, W B 4K F T lip3 1Y
afifh.

1.2.5 JIEWiBE 4. R B B ok A2 A A 2k
AR ARG, P i 2 R 4°C
AT, BSOS B A, A S R
(5 mmol/L #K ™, 0.5 mol/L NaCl, 20 mmol/L
Tris-HCl, pH 7. 9) V&5, 88 7 2 Ak 4il i HF 25 0
LBRAEY. IGO0 IR 7R A ENTAEQ2 emx
10 cm) HH S5 A B RTE R L TS, HvEig
TP (0. 3 mol/L kM, 0.5 mol/L NaCl, 20 mmol/L
Tris-HCI , pH 7. 9) PEMiIg il Lip3 & 1. YEII
28 280 nm £l 5 W AR A O, WG 20 mmol/L
NH, HCO;, i 12 h DL 2B mrid BE IRk me, R 5 7
F} 50 mmol/L Tris-HCI1 (pH 8.0) 2% i 3t 17 3% H7 4b
B 12h, ZJEESR GRS RN, H SDS- %
N BB 12 H Wk (SDS-PAGE ) A5l

1.2.6 I Mo B 90 7 052 . SR FH St 35 25 R TR
(p-nitrophenyl palmitate, p-NPP)iZ%, Z M SCHR[9]
H1Ee, H 50 mmol/L Tris-HCI (pH 8.0)%% % it
IV k5 mmol/L 1) p-NPP 1 Ay il Sz B (1 JEE 4.
£ 3 ml () e AR &R, AN 1.5 ml WK JE R
5 mmol/L {JJi&4) p-NPP, 1 ml 50 mmol/L Tris-HCI
(pH 8.0)Z% 7 ¥, 0.01 ml ¥ X 0.5 mmol/L
CaCly,, ZJa#IHiREWAE 25°C F il 5 min, 4R
JE PRI 0.5 ml 26, S MY 10 min J5, 2R
BN 4 ml ¥R JE 4 0.1 mmol/L ¥ NaOH, £ 11l J¢
I, AT B £ PR SN 7 4 Rt i K ) (p-nitrophenol,
p-NP) ] LG E — B (], ARG IRE Aws (5, &4
BESEIIE 3 A FATRE. 25 E 6 T 0 B R A
MG AL IETE e A LL25°C pH 8.0 41
N BRSBTS ER AR R R R B 1 mol
X i 2 3 (p-Nitrophenol) 72 X4 1 /N g% J) 547,
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LA U R,

1.2.7 B g T ) SRS A 1R S e I R L U A
filE 7N [ BE R (10~50°C, [A]B% 5°C) /K R 1
W0, AW G 5 i A . X 20 mi v 23 31
B TR E SR E 60 min, 76508 K NV E T
D 5E B B B S 0, AU ) BAER S M.

1.2.8 pH {0 Wi g S Be e 1 B S i 5 2l A
BOBEAE R . AN pH T (pH 5~ 12) /K iR 4 1)
W), LIEFE S i@/ ) pH. MU 2 ml Bg0M 45 &
KT pH 00T 4CILE 24 h, SRS I
F i pH, WS B HO SR B ), SO AE R
TR BT

1.2.9 il J3 08 Pl 2 B I PR 5 Wi AR 4k i 2 e I 1) 5y
D177 E B, AEANRRIRBE R, W e K e B 3 A
], A K O R A CHE VS AN TR T AROK I
K,

1.2.10 5105 e DR B RIS 23 4. 51405 1l
Fe A0 e B8 AR T AR BRIk S5 A R 2 ] 58
B, 7 A EYE P 43 BT 75 NCBI W 3| 58 1% (http:
//www.ncbi.nlm.nih.gov/BLAST).

2 & R

2.1 DNA RHIER

AT 2 FE R SRR A 5 16 D R 255 DR ) T 42
JEIRMF R B, gl R sk B (1) 72 S5 K 41 DNA,
SR FH G v B e R BIR PSE H SRE EAR B v 11
DNA, 3t G DRI A b ORE R B 1T 3 sk 2= %) DNA
M, JUILIE T2 W 1 AR 1 AW i B S5 A o
P AR R 22T R 3 AN Sl B At R L s
2 AN AT 5 5 AN S (R R W OB A ki b 1 358
o DNA fh$E &5 L (K 1), F£ 5 CCo105 Fl
750106 31X 2 ANifi 38R 5 R T DNA & L
%, JiAE S PB0102. PB0103. PB0104 iX 3 4
RIFUURIRE S 3R15 16 DNA S thig b, 3
P A i b 1 38 LG R DURR ) R A &, AR
DNA Ji Be#l7E 20 kb P L, il 2 F48 DNA SCE 8k
BT IIRERE ] PCR vl (1 22K H M 5 ANt 3k A3
(1) DNA 4lifb 5, EARMR, LA lip3F1 Fl lip3R1 5]
YIHEAT PCR W€ e b, &5 RRW(K 2), Frikit
5 IIBEI 5 ANAS SR ) DNA FE S A e B ok
/N1 900 bp A AT B, Jf LL PB0102 A
PBO0103 iX 2 /MRS AL A Bk B i

5148 —
3530—

2027 —

1375—
947 —

564 —

Fig. 1 Total DNA extracted from different sediments
M: ADNA /EcoR 1 + HindIll; 1: CCO105; 2: PBO101; 3: ZS0106; 4:
PB0102; 5: PB0O103.

bp

21226—
5148—
3530—
2027—
1375—

947—

564—

Fig. 2 PCR amplification of lipase gene from different
environmental soil DNA

M: \DNA /EcoR | + Hind Il ; 1~5: PCR products by the primers of

lip3F1 and lip3R1.

2.2 RERAEEEE (lip3) BYT=FEFINF

PL PBO103 5 3l 37 LR DAL i (] &2 DNA A
R, 514 lip3F1 A1 1ip3R1 ff] PCR 474 7 4 K /N
7E 900 bp /o471 (Kl 3), &lifb)EiEHe 2] T 34k (3 kb)
I, ¥4k E.coli TOP10F', ¥7Ei . £ BamH 1 Al

M 1
bp

21226~

5148~
3530—

2027
1584~
1375~
947 —
831 —

564 —

Fig. 3 PCR amplification of lip3 gene
M: \DNA /EcoR | + Hindlll; I: PCR product of lip3.
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Nhe 1 XUD) %58 IE6 5 (B 407, K9G lp3 1)
i 4= K ORF J¥41 4 948 bp. %744 EMBL I
M5 4 AM259557.

M 1 2

bp

21226 —
3530—
2027 —
1375

9
831 —
564 —

Fig. 4 Digestion pattern of recombinant plasmid pT-lip3
M: ADNA /EcoR | + Hind Il ; I: Recombinant plasmid; 2: Double
digestion of recombinant plasmid pT-/ip3 with BamH I and Nhe [ .

CLUSTAL multiple sequence alignment

23 FHSH

% | DNAMAN((5.1) 8 A6 4 K 4 948 bp 1)
lip3 FEDNBEAT 4307 Lip3 FEI G fi — ANt 315 &
FEMRIRFEA B v 4 - it i oy 34.557 ku 1) Lip3
HII(EMBL M5 A CAJ90853), L pl A
5.05. Wk R R I (K 5), Lip3 5 Moraxella sp.
TA144 [{)fi5 U5 Lip3(CAAT863)4T 92.7%MIAHIE.
bR T 23 NEIERAR 24, fERIRKE b e
LRI, AT Lip3 @M 41 102~106 i
] GFGNS(GXGXS) MI{7 T+ 140~ 144 £ (] G-N-S-
M-G(GXSXG)EVFZ Il AR s R~ 1k, &
TR AERURHI T T 751, R 22 SR K fif il
e PRSE R A, I S C e A s i 8 L
HEW Lip3 ") Ser142. Asp264 F1 His292 4 i i%
JIEE o T FAD 7K i — A4

Identity=92.7%
CAJ90853 MLLIRIRLAAVYSPSMLGCTTAPNTLAVNTTQKIIQYERSKSDLEVKSLTLASGDKMVYA 60
CAA37863 MLLKRLGLAALFSLSMVGCTTAPNTLAVNTTQKIIQYERSKSDLEVKSLTLASGDKMVYA

*x kX . * kK .. L . R R SR SRS S SRR SRR R SRS SRR R RS SRR EEEEEEEE RS SRSl

GXGXS

CAJ90853 ENDNVTGEPILLIHGLGGNKDNFTRIADKLEGYHLIIPDLLGFGNSSKPMTADYRADAQA 120
CAA37863 ENDNVTGEPLLLIHGFGGNKDNFTRIADKLEGYHLIIPDLLGFGNSSKPMTADYRADAQA

* ok ok k k k ok ok ok .***** dhkhkkhhhkhkhhkhkdhhkrdhhkdhkhrdhhhdhdrrdhkhddhhkhhhhhdxkx

GXSXG
CAJ90853 TRLHELMQAKGLASNTHVGGNSMGGAISVAYAAKYPKEIKSLWLVDTAGFWSAGVPKSLE 180
CAA37863 TRLHELMQAKGLASNTHVGGNSMGGAISVAYAAKYPKEIKSLWLVDTAGFWSAGVPKSLE
RS R R SRR SRR EEE SRS SRR SRR EEREEEEEEEEEEEEEEEEEEEEEEEEEEEE RS

CAJ90853 GATLENNPLLINSKEDFYKMYDFVMYKPPYIPKSVKAVFAQERINNKALDTKILEQIVTD 240
CAA37863 GATLENNPLLINSKEDFYKMYDFVMYKPPYIPKSVKAVFAQERINNKALDTKILEQIVTD

EE o o o

D H

CAJ90853 NVGERAKIIAKFNIPTLVVWGDKDQVIKPETTELITEIIPQALVMMMNDVAHVPMVEAVQ 300
CAA37863 NVEERAKIIAKYNIPTLVVWGDKDQVIKPETTELIKEIIPQAQVIMMNDVGHVPMVEAVK

* ok kk ok ok ok ok ok ok . dhkhkdrhkhhkhrkhkhrkhrkhkhdrhrkkhkhhhkhhrhkd *hkkkxk X . * ok kk ok kok ok ok ok ok k ok .
CAJ90853 DTASDYQAYGDAPKE 315
CAA37863 DTANDYKAFRDGLKK

*xk Kk kKk Kk *  x

Fig. 5 Comparison of amino acid sequences between CAJ90853 and CAA37863

CAJ90853: Lip3 from soil sample PB0101; CAA37863: Lip3 from strain Moraxella sp. TA144.

24 BERABEREEE KA E PRI RIZ R4

FYL R #EAY E.coli TOP1OF' %52 A 41 MY, 7
30CHFRIZ IPTG 5T, 2500 3R AR 11 44 H &5
B ERIRTT, 75 R AN B T O LB A AT
FIMAES, SRS TR G AT a4 15 2 4l A
fi B AU RE S I AL B 9.7 %, FEERCA
45.6%, %10 326.8 Umg (35 1).

JHiL 10% SDS-PAGE HLik 43 #T (Kl 6), W LI

4 R A B AR pLLP-lip3 fEF S W )5 1
SDS-PAGE vkti 5 2], Ui B[ lip3 JLR 3R
TRIE, RIEMEATFRSY T KN 35 ku,
5 Lip3 [ #ith4 1 ii K/N34.557 ka)HH AT, K H
GIS B BG4 B 2 55 (IR R B 2 vl ) X e gk AT
P, ZEAREEAMMENRERERN
19.4%.
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Table 1 Purification of recombinant Lip3

Purification Total Total
method protein/mg activity/U

Cell extract” 160 5376

Ni** affinity column 7.5 2451

Special activity Purification .
Yield/%
/(U-mg™) /fold
33.6 1 100
326.8 9.7 45.6

“The supernatant of cell culture treated by ultrasonic.

ku

97
66

1
——
| ——

45—

31—

21—

14 -——

Fig. 6 SDS-PAGE analysis of lip3 expressed in E. coli Top
10F’

I: Protein molecular mass marker; 2: Crude extract from E. coli Top

10F” after 8 h induction by IPTG(Control); 3: Crude extract from E. coli

Top 10F’ transfromant with the pLLP-/ip3 after 8 h induction by IPTG;

4: Purified lip3 after Ni** affinity column (amount of protein loaded,

10 pg). The position of lip 3 is indicated by an arrow.

2.5 ZhEgMHR

2.5.1 il OGS ) R ks e e g . I 7 Hhar
DL, BE1EH I a@E i e ok 25°C, 0°C IR AH
P A 22%,  50°C IS i R AH 68 1A 5%. 1%
Wiy {5 5°C I As o M i, PRI 60 min J5 454 98%
W70, Rl R RE I T AR R B, 35°C PRI

100 L
80
60

40

Relative activity/%

201

0 10 20 30 40 50
t/C

Fig. 7 Effect of temperature on activity (@) and stability
(M) of the enzyme

60 min Ji7, FRIGEHAT 10%, 40°C BB A TR
JE, PRl 60 min J53E 8%, IX Ul WG i H AT
A R ARG E

2.5.2 pH fH0 E 3G K ke e . an i 8 i
TN, R EGE pH AE 7~9 Z (1], pH 6 WA X
J10 73%, pH 5 WK 27%. pH X i A e M 1) 5% i
55 pH NG 7 1) 5 HE A — 30 AE pH 6 W22 I
HAREE 60 min 5 EE VS T IET A 71.3%, {E pH S 1)
e i Ab 2R 60 min 5 BTG ) KR 15.6%, X
Wi A PR R g HAT — e R I R, A
pH 6~ 11 Z [ A% LA AR .

100+
90+
80+
70+
60+
50F
401
30+
20¢

Relative activity/%

pH

Fig. 8 Effect of temperature on activity (O ) and stability
(M) of the enzyme

2.5.3 iR BEXTEE AR SN ) S W 9 B, LURH
FEORRER BRI A S, Lip3 FOBEAL S N 5 K, 15
0.040 -
0.035}
0.030
0.025}
0.020 |

K,/ (mmol-L™)

0.015
0.010
0.005

0 10 20 30 40 50
t/°C
Fig. 9 Effect of temperature on the Michaelis constant
of Lip3
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BT S WL JEE R BRAR T B, 72 0 ~ 10°'CIFRBL Y
/N K B, IXRIRE I AR AR 5 L R A AR A

3% #

Pl R I PR 35 T B R E B B R+
w0 H BTSRRI, B & R
FERTEVE RO 0. FEXSERF RIS PE T, AR
T N 8 TR N B A RS A RO, fE L
Wb b HCA RN AR, R R KR
e

A 58 B 0 QP ) ) AU T 2l 1o )
B RFR AR, BRI R R,
IR PR E 4 R oy TR I AT BOR AT
NLHE TR, CHAEM . R g, A
12 BT 9T 48 ARANBE 4 T s IR JIr A1 P15 PR Bl = 0 i
YITRPIRIL. FATTR I S5 A7 21k e e R PR JEE i 3K
YU P R R e AP0 o M PR S5 45 o o S DNA, - 0 FR35
FEs T B E A AR AL D) i AR A, BT T
N FRIX S, K TR BOR BT 3 5
W PE T B % AN R R HL UK T DL
tH o M R 5 3R AS (1) DNA 22 LR
FERN A2, U B T8 1) g A i s = SR EE TR A
& RO

TH 0] JE RN SO PR AT I 5 AT, AT BASR
PRRBERE S P E IR A R, 3] LR &
TR 7 2, PR ER 1) T g PR s IR
ARENFT BRI TIRANT ST, A0S Bt 519
lip3F1 A1 lip3R1, SJGEAFIFEEEH N 5 AT st Ar
(¥) DNA £ 5 b sd Bt Lip3 T 805 B2 AE 56 52 7 41
AR 948 bp, Gt — AN 315 A SE IRk AL A
B Ay FRORTIE A 32.7 ku BE AR (. W T %514
1 ve o Lip3 RATTAIE, RNl T lp3 HE
AFAE T e AR o 0 i b 55 22 /N i o7

45 Arpigny 1 Jaeger ) 4 T JIg e 1 /K fiFt g
7328, Lip3 NaZJHk 2 5 % (Family V). B
Jlg B K MG ORR R VR, A AR e M a1
(Pseudomonas oleovrans, Haemophilus influenzae,
Acetobacter pasteurianus)~ W& Y3 £ 41l & (Moraxella
sp.,  Psychrobacter immobilis). W& # Tk 4H
(Sulfolobus acidocaldarius). & A1 7E & 3 1 )7 51 11
100~205 4747 GXSXGG (1 0% 57 X 48, 7E 212~
318 f7 45 Asp £ s, fE 242~348 {745 His {7 i1,
EATTR BT X I K AR =

F T4 3R I8 3K pLLP-lip3, f£ E.coli

TOP10F' 3R Al Ml iR ek, RJTER B 1R 2
BT AL 2L A SRAT 5 2 % R 7 51 A G 1T 86 Lip3. Lip3 Yy
W Ik Moraxella sp. TA144"2[) g i i Lip3 4 92.7%
PIARMLNE. BR T 23 DMEIERAFEZSh, FEARLIR K-
b i S AL R . Feller 55 S X Moraxella
sp. TA144 P21 3 ANF NG NI HEFRE A reLip (Horp
BLFE lip3) T 2K, R IFFAR BN Lip3 Kk alith
KM o M. Ak, lip3 5 EE Psychrobacter
immobilis BIOM] lip] 4 82%IMAHMIYE, (HiZIEH
IFBATWAE L TR 08T, lip3 55418 Wil AE v
7 ) 4% 5 R W ) 2515 2 Psychrobacter sp. 71951
1) lipA1 47 81% I AHAAPE , AH lipA 1 i& R AR IA
I

2lilly Lip3 B~/ P AR B, % 0
PERREE S 25°C, & H AT #RE LRI, dnk
H Bl $7 307 0 i ¥ B Pseudomonas sp. strain B11-1 f~
1) lipP, {E E.coli C600 FKI1A )i [1) LipP £ [ 5 idi fF
FWEL E A 40°C 5 i ¥ B Pseudomonas sp. strain
KB700A 7= [f] KB-lip, fE E. coli strain BL21(DE3)
FIEJ5 1) KB-Lip [ feddi 7 HE A4 30°C 19, Lip3
FEARILA A NG ER, A5 0°C I B A f5 i )
f) 22%. Lip3 %R, 35°CHALFE 60min 7 43
W 10%, A5 Il i A AN B e MRS A, (HEE
H23K H Moraxella TA144V91 A cinetobacter O16U7 ]
JIig 7 g F) FAKEE 1 G — 48 Lip3 #%id pH fH N
8.0, DR T, F TR IE ) KR 0 i s T A
H i B E . G KB-Lip A1 lipAl [ fiz & pH # it
8.0, >k H Pseudomonas cepacia 1 Pseudomonas
pseudoalcaligenes [P JIg i 1§ £ 3& pH 7E 8.0 ~9.0019),
Lip3 A &R E MR YE, 75 pH 6~11 Z [AJAHX}
L ke, Wik @ Pseudomonas pseudoalcaligenes
F Pseudomonas mendocina )5 41 JIG Il Mg 7E pH 5~
10 22 [A)FH H AR 2 1.

Somero "2\ Ky, 5 RV A () IE 2 BE
i L AR T e B T B R. ok B & AR 2B,
AL FEIE FRANIE Vo T A=) 25 R A5 Pl £ FL A BRI RS R
XA AR P4 2 BN B IR K, (R0, e fr A
P AT B IR B IR BE 7 A RN D AN AT R R
B I ) ¥ 1 N T AR E RS, BT K,
Y5 g P 3 2 A i il R R A AR 2L ok B v R
Pseudomonas putida ) bR T1) 18 Bt 2 J0 4 4K I
K, fH®. 5346, KB Thermus aquaticus YT-1
AR I ) AEARR T K (BT, AEBR@ A KL
R R R ) K, (P, A SR AR R IR A
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Cloning, Expression and Characterization of The Cold Active Lipase (Lip3)
From Metagenomic DNA of an Antarctic Deep Sea Sediment”

ZHANG Jin-Wei, ZENG Run-Ying™

(Key Laboratory of Marine Biogenetic Resources, State Oceanic Administration, Xiamen 361005, China)

Abstract The metagenomic DNA was extracted from the deep sea sediment with the depth of 900m of Prydz
Bay, Antarctic. A lipase gene (lip3) with the size of 948bp was cloned from the metagenomic DNA by PCR with
the primers designed. The deduced Lip3 protein was composed of 315 amino acids (AA) with a molecular mass of
34.577 ku. The motifs GFGNS(GXGXS)and G-N-S-M-G(GXSXG)in the AA sequences of Lip3 were found to be
conserved in other lipase. They were most conserved sequence among the serine hydrolase and were necessary for
the activity. A 35 ku of Lip3 was purified by Ni-NTA chelating sepharose column from the extract of recombinant
E.coli Top 10F" cell harboring a pLLP-OmpA plasmid inserted with lip3. The purified Lip3 was most active at
25°C and kept 22% of activity at 0°C. Only 10% of activity was retained after it was incubated at 35°C for 60 min.
The optimal pH value for the Lip3 activity was 8.0. The K,, value of the enzyme towards p-nitrophenyl palmitate
increased with the increasing of assayed temperature. These results indicated that Lip3 was a typical alkaline cold

active enzyme.

Key words Antarctic deep sea sediment, metagenome, cold active lipase, cloning and expression
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