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Expression and characterization of an alkaline esterase from
marine Acinetobacter sp.
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Abstract: [Objective] The gene encoding estA in a strain of Acinetobacter sp. screened from abalone
visceral was cloned and expressed in Pichia pastoris. [Methods] The estA gene was amplified and
integrated into the genome of P. pastoris X33 via the pPICZa-C vector. The recombinant estA was
expressed into the culture medium, and the recombinant protein were purified and characterized.
[Results] The estA gene of 912 bp was cloned. After induced with methanol, recombinant esterase
reached 1 200 U/L with weight of 33.7 kD. The optimum pH and temperature of recombinant
esterase were 8.0 and 40 °C, respectively. Furthermore, this esterase exhibited remarkable stability at
pH between 8.0—10.0 and under 60 °C. [Conclusion] The gene of estA from Acinetobacter sp. was
successfully cloned and expressed in P. pastoris.
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Invitrogen (USA)
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Sigma
13 EHE
LB LLB YPD BMG
BMMY Invitrogen
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Acinetobacter sp.

1787

Strain A estF estR
TD-PCR
S5min 94°C30s

94 °C
66°C30s 72°C1min (20
0.5°C) 94°C30s 57°C30s
72 °C 1 min (10 ) 72°C10min PCR

1%

2.3 FRiEHIKRIHE

EcoR 1
Xho 1
pPICZa-C T4 DNA
4 °C Top10
Zeocin (
25 mg/L) 37 °C 2
PCR 5mL LB
37°C
EcoRTI Xhol
Invitrogen

24 BeEERYFIES4LIL

pPICZa-C-estA  Sac I
X33
YPD (Zeocin 100 mg/L)
30 °C 48 h
PCR
BMG 28 °C
200 r/min 8 000 r/min 10 min
BMMY 28 °C
200 r/min 5d 24 h 0.5%
60%
4°C 10 000 r/min
10 min (pH 8.0
50 mmol/L Tris-HCI)
4.5 DEAE-Sephadex
DEAE
50 mmol/L pH 8.0  Tris-HCI

0-0.5 mol/L  NaCl
G75
SDS-PAGE (o-1
25 BeEEEEIERINE
[12] p-NP
(PNPC») pNPC,
10 mmol/L 1 mL
20 pL 10 mmol/L 50 mmol/L
pH 8.0 100 pL
40 °C 15 min 404 nm
1 umol
1 U
2.6 SDS-PAGE &Rk
3d

[13]  12% SDS-PAGE

2.7 EHBEEBRIEEF %R
271 BHREERERE:

30-60 °C ( 5°C) p-NP

100%
272 BEEMIEmIE(ERA pH: pH

- (pH 5.5-9.0)

pH ( 0.5 pH
) p-NP
pH

100%
273 FEEHIRETREM:

30-80 °C ( 10 °C)
3h pH
p-NP
274 EEEYpHIREM:  pH 3.0-10.0 ( 1.0

pH ) pH
(pH 10.0) -

http://journals.im.ac.cn/wswxtbcn



1788 A=Yy~ 8 Microbiol. China

2014, Vol.41, No.9

(pH 6.0-9.0) - (pH 3.0-5.0)
pH 5h
pH p-NP
pH
3 GRG0k
3.1 kY 16S rDNA £ E 4R
Strain A 16S rDNA
1 612 bp NCBI BLAST
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CIP 56.2 (GenBank JQ638585.1)
Acinetobacter sp. strain MN33 (GenBank
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Strain A
1% 2
750—1 000 bp
Invitrogen
912 bp (GenBank
KJ019019) 303
33 kD (http://www.expasy.org/)

1-19

(http://www.cbs.dtu.dk/services/SignalP/)
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sp. CIP 110321 (GenBank
WP_016162427.1) 99%
Acinetobacter guillouiae (GenBank
WP_004818371.1) 65.46%
estA

estA
o/p GXSXG
( )[14]

3.3 EEEERYIFESRIZS LK

Alon R. N. 1! Acinetobacte Iwoffii

EstA P. pastoris

223
pPICZa-C-estA EcoRT Xhol
X33 AOX1 EstA

Strain A
ﬂ{ Acinetobacter sp. CIP 56.2 (JQ638585.1)
96 Acinetobacter sp. strain MN33 (FM213385.2)

77 | Acinetobacter sp. CJ-S-PYD2 (HM584298.1)
100! Acinetobacter sp. CJ-S-PYD5 (HM584276.1)

Acinetobacter johnsonii (AB638855.1)

Acinetobacter johnsonii strain ATCC 17909 (HE651920.1)

Acinetobacter sp. 3003 (JX566580.1)

Acinetobacter sp. 51 (AB099655.1)

Acinetobacter johnsonii strain DE1 (JQ435689.1)

Acinetobacter sp. MB22 (FR677019.1)

Acinetobacter johnsonii strain MB52 (FN263374.1)

Acinetobacter sp. XMZ-26 (GQ227698.1)

0.005

1 Strain A BE#REIR G LH D
Figure 1 Phylogenetic tree of strain A based on 16S rDNA sequence homology
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1 M bp
pH 7.0 ODGO() 2.0
1%
4500 72 h
3000
2250 1200 U/L SDS-PAGE EstA
1500 33 kD 4 2
1 000
750
1200 U/L
500
[15]
2l 600 U/L
2 BEESEERY PCR ¥ 18 60%
Figure 2 Analysis of PCR production of estA gene in 1% 60%
0

agarose gel
M 250 bp DNA ladder marker 1 estA PCR .

Note: M: 250 bp DNA ladder marker; 1: PCR production of est
gene.
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Figure 3 Amino acid sequence alignment of esterase with other related proteins

Note: Black box indicate amino acids constituting the conservative region. Identical and similar amino acids are shaded in black and gray,

respectively.
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Figure 4 SDS-PAGE analysis of fermentation
supernatant
M ()1 2 3d

Note: M: Protein molecular weight marker; 1: Control

supernatant; 2: Fermentation supernatant for 3 d.

Sephadex G-75

SDS-PAGE

3.4 BEREEEEEE RIS
50 mmol/L -
(pPNPCy)
pH
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Figure 5 SDS-PAGE analysis of purified esterase
M () 1

Note: M: Protein molecular weight marker; 1: Purified esterase.

( 6A)
40 °C 45 °C
60 °C 3h
85% 80 °C 3h
20%
60 °C
( 6B) pH ( 60
pH 80  pHB8.0-10.0
90%—100% pH

3.0-4.0 20%-50% (6 D)

Fz1 H=HAREBA{LR
Table 1 Purification of the recombinant esterase

. . Enzyme activity Total protein Specific activity . Yield
Purification step (UL) (i) W) Purity (fold) %)
1310.89 172.46 7.60 1.00 100
Crude extract
. 2 043.05 215.57 9.48 1.25 31.17
Desalting
DEAE
. 281.91 10.72 26.30 3.46 13.79
DEAE ion-exchange
-75
67 137.23 5.03 27.28 3.59 10.47

G-75 gel-filtration
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Figure 6 Effect of temperature and pH on activity and
stability of the recombinant esterase
A B pH C
D pH
Note: A: Effects of temperature on enzyme activity; B: Effects of

pH on enzyme activity; C: Effects of temperature on enzyme
stability; D: Effects of pH on enzyme stability.
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