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Cloning, expression and characterization of a novel esterase (E29)
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Abstract: [Objective] We cloned, expressed and characterized a novel esterase E29 from a marine
bacterium. [Methods] An assumed esterase gene, which was predicted via the genome of
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Altererythrobacter luteolus SW109" and amplified by PCR, was cloned into expression vector pSMT3.
The recombinant plasmid was transformed into Escherichia coli BL21(DE3). Subsequently, E29 was
obtained via heterogenetic expression and characterized. [Results] The amino acids sequence analysis
revealed E29 represents a new member of Family II of lipolytic enzyme. According to biochemical
characterization, the maximum hydrolysis activity was obtained using p-nitrophenyl butyrate as
substrate, at 45 °C and pH 8.5. The activity of E29 decreased in solution containing 10 mmol/L Co** or
Mn”", or 15% isopropanol or acetonitrile. The esterase was inactivated in 1% SDS solution. The
addition of glycerol can promote the activity of E29 strikingly. [Conclusion] E29 is a novel marine
esterase. Due to its high enzyme activity, wide substrates selectivity as well as tolerance of some
organic solvents and metal irons, E29 has potential application in industry.
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Table 1 Comparison of E29 with its similar relatives

GenBank E
Name of protein Size (aa) GenBank accession No. Source Identity (%) E value
E29 191 KU057375 Altererythrobacter luteolus = =

Arylesterase 249 WP_051930192 Porphyrobacter sp. HL-46 71 6e-89

Arylesterase 193 WP_027443586 Porphyrobacter cryptus 70 5e-87

Lysophospholipase 247 KPP91471 Erythrobacteraceae sp. HL-111 68 6e-84

Arylesterase 244 WP 051698010 Erythrobacter litoralis 67 6e-84

Arylesterase 232 WP 046903184 Altererythrobacter atlanticus 68 2¢-83

Arylesterase 243 WP_054119104 Porphyrobacter sp. AAP60 67 3e-83
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Figure 1 Phylogenetic tree of E29 and other lipolytic enzymes

GenBank
Note: The numbers in the bracket denote the GenBank accession number; and the Roman numbers represent family of lipolytic enzyme
which proteins on the branch belong to.
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B2 Z{HEH sumo-E29 H) SDS-PAGE [E
Figure 2 SDS-PAGE of recombinant sumo-E29
1 150 mmol/L 2 250 mmol/L

M Marker.

Note: 1: Elution of 150 mmol/L imidazole; 2: Elution of 250 mmol/L
imidazole; M: Marker.
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Figure 3 Substrate specificity of E29
45°C pH8S E29
(C4) 100%.
Note: The esterase activity of the purfied recombinant enzyme E29

towards various chain lengths of p-NP esters was assayed at 45 °C

and pH 8.5. The highest level of activity with the C4 substrate was
taken as 100%.

100
80

60

Relative activity (%)

20 30 40 50 60 70
Temperature (°C)

4 GREX E29 ELFEMERISN
Figure 4 The activity of E29 under different temperatures
pH 8.5
45 °C 100%.
Note: Enzyme activity was determined with a series of

temperatures at pH 8.5 using p-nitrophenol butyrate as substrate.
The value obtained at 45 °C was defined as 100%.
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Figure 5 The activity of E29 at different pH
45°C pH

Note: The activity was determined using p-nitrophenol butyrate as
substrate. The assay was performed under 45 °C.
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Figure 6 Thermostability of recombinant E29
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Figure 7 Effect of metal ions on activity of recombinant
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Figure 8 Effect of detergents and organic solvents on
activity of recombinant E29
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