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Expression and characterization of a recombinant alginate lyase

. * .
HAN Wei LIN Juan XIE Yong XU Fan YE Xiu-Yun
(Fujian Provincial Key Laboratory of Marine Enzyme Engineering, Fuzhou University, Fuzhou, Fujian 350116, China)

Abstract: [Objective] The alginate lyase gene of Pseudoalteromonas sp. BYS-2 was cloned and
expressed in Escherichia coli, and the properties of recombinase were characterized. [Methods] The
alginate lyase gene alg738 was cloned from the genomic DNA of Pseudoalteromonas sp. BYS-2 and
the recombinant strain BL21(DE3)/pET22b-alg738 was constructed. The recombinase was purified
with Ni-NTA resin and the enzymatic properties were studied. [Results] The optimum pH of
recombinase was 8.0. It was stable in the pH range of 6.0 to 9.0 and could maintain more than 84%
of its relative enzyme activity after incubation at 37 °C for 1 hour. The optimum temperature of
recombinase was 45 °C and 66.6% of enzyme activity was remained after incubation at 37 °C for
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60 minutes. At the concentration of 5 mmol/L, Na', Mg2+ and Mn”" had significant stimulation on the
enzyme activity, while Ni**, Co*", Cu*, ngt Zn**, EDTA, B-mercaptoethanol and SDS had
inhibitory effects on the enzyme. The kinetic parameters K, and V., of rAlg738 were 1.11 g/L and
0.011 g/(L-min), respectively. Moreover, this recombinase was a bifunctional enzyme which prefers
sodium polymannuronate (Poly M). [Conclusion] The properties of the recombinase rAlg738 has
laid a good foundation for its future development and application.

Keywords: Alginate lyase, Pseudoalteromonas sp., Cloning and expression, Recombinant enzyme,

Characterization
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B SHP-250
752N
CF16RXII
HITACHI ZWY-2101C

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



1076 WA 384K Microbiol. China

2017, Vol.44, No.5

1.2 SR AZE

1.2.1 sI¥Ngit5ERETE: alg738-F
5-AACTGAATTCAGCGCATCCAAATTTGGTAATA
ACC-3' alg738-R 5'-AAGTCTCGAGCTCCTGATTA

TTCTTCATCGCATAAAC-3' BYS-2
DNA 50 pL alg738
2xPfu PCR master 25 uL 20 pmol/L
alg738-F 1.5 uL. 20 pmol/L alg738-R 1.5 pL

DNA 3 pL ddH,O 19 uL 94 °C 5 min
94°C30s 60°C30s 72°C2.5min 30
72°C 10 min 10°Cc [ PCR
122 RIEHEHE: alg738
pET-22b(+) EcoR1  Xhol
T4 DNA
pET-22b-alg738
Top10 Invitrogen

BL21(DE3)

123 F3 a4 Expasy ProtParam

(http://web.expasy.org/cgi-bin/protparam/protparam)
alg738
SignalP 4.1 (http://www.cbs.dtu.dk/

services/SignalP/)
SWISS-
MODEL (http://swissmodel.expasy.org/interactive)
Alg738
1.2.4 EHEf rAlg738 IFSRIA:
LB 21 Amp
100 mg/L) 37 °C 200 r/min
ODxoo 0.5-0.8 IPTG ( 1 mmol/L)
IPTG
4°C 13000 r/min 5 min
1.2.5 E4HES rAlg738 & . DNS (3.5-
) (1 0.1 mL
09mL 0.3% 40 °C
15 min 1 mL DNS 5 min
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540 nm

1 pmol
(U)
1.2.6 E4HRES rAlg738 S E 41k

[14]

2 L Tris-HCI (pH 7.0)
Ni-NTA rAlg738

SDS-PAGE
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100%
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100%
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100%
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Figure 1 PCR product of alginate lyase gene alg738
Note: M: 5 000 bp DNA marker; 1: PCR product.
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Figure 2 Three-dimensional simulated structure of Alg738
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662 — E— Recombinase
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-
25.0 — »
184 —
-
144 — gt

E 3 EES rAlg738 B SDS-PAGE 41
Figure 3 SDS-PAGE analysis of rAlg738
M Protein marker 1 IPTG 2
IPTG 3

Note: M: Protein marker; 1: Fermentation without IPTG; 2:
Fermentation with IPTG; 3: The purified recombinant enzyme.
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Figure 4 [Effect of pH on activity (A) and stability (B) of rAlg738
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Figure 5 Effect of temperature on activity (A) and stability (B) of rAlg738
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43 °C 37°C 60 min Na" Mg** Mn*"
66.6% 50 °C Mn**
15 min 0( 5B) 50.7% K Ca** Fe*' Ni*
233 SERBEFRUFRAFIEEEIZME: 14 Co”” EDTA B-
2 cu”™ Hg” zn*™ SDS
1 (1 mmol/L)  Na® K’
Ca®* Co* Hg” zZn™ 234 MRERMNHAZSHNE:
Ni*"  EDTA Cu*"  Linewaeaver-Burk rAlg738
SDS 5 mmol/L Vmax  0.011 g/(L'min) K, 1.11g/L( 6)

R1 FRHINFIXELES rAlg738 i H BN

Table 1 Effects of different factors on rAlg738 activity

1 mmol/L 5 mmol/L
Additives 1 mmol/L Relative activity (%) 5 mmol/L Relative activity (%)

Blank 100 100

Li* 87.35+5.71 94.82+1.00
Na" 103.04+2.54 122.81+6.43
K* 102.38+3.28 114.54+4.04
Ca*’ 110.18+1.43 107.41+2.42
Mg* 93.44+6.57 130.50+4.98
NiZt 70.42+1.55 56.00+1.36
Co®* 47.96+2.58 38.96+0.63
cu 0 0

Fe*' 98.30+2.46 117.0142.46
Fe’* 83.00+6.70 80.45+3.87
Mn** 89.16+1.08 150.70+7.86
Hg™ 47.42+1.10 0
Gr't 83.56+1.08 89.53+1.32
Zn** 38.99+1.97 0
SDS 0 0
EDTA 67.91+1.28 56.93+2.34
B- 89.45+3.77 77.89+2.79

B-Mercaptoethanol

2.3.5 EAEG rAlg738 BIRMIEFIE:

250 1
2 200 p-D- (M) a-L- (G)
g
E oot
N 100 L 1=96.488x+87.003 1,4-B-D-
- R*=0.989 7
50 & 1,4-a-L-
. . 6 . . )
~1.0 -0.5 0.5 1.0 1.5
_50 - UIS] (L7g) (Poly M) (Poly G)
Poly
El 6 ZEHES rAlg738 B Linewaeaver-Burk {E[E M
Figure 6 Linewaeaver-Burk plot of rAlg738 ( 2
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ELAES rAlg738 BRI 1%
Table 2 Substrate specificity of rAlg738

Substrate Relative activity (%)

Sodium alginate 100.00+1.55
Poly M 225.57+1.86
Poly G 44.54+5.10
3 i
BYS-2 DNA
alg738
BL21(DE3)/pET22b(+)-alg738
rAlg738
pH 8.0
45 °C pH 6.0-9.0 43 °C
(1 mmol/L) Na" K" Ca*'
(5 mmol/L) Na® Mg*" Mn**
I mmol/L 5 mmol/L
Ccu®' Co* Hg* zn* Ni*' EDTA SDS
K
Vinax 1.11 g/L  0.011 g/(L-min)
(Poly M)
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