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Display of Serratia marcesens lipase on surface of Escherichia
coli using N-terminal domain of ice nucleation protein
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(Laboratory of Biophysics, Guangxi Academy of Sciences, Nanning, Guangxi 530007, China)

Abstract: [Objective] We constructed an Escherichia coli strain displaying an active lipase on
the cell surface by cell surface engineering and characterized the displayed lipase. [Methods]
Escherichia coli surface display vector of lipase was constructed by fusing sequence encoding
the N-terminal domain of ice nucleation protein with Serratia marcesens lipase gene, and the
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recombinant vector was transformed into Escherichia coli BL21(DE3). [Results] The highest
lipase activity was observed when the recombinant cells were induced with 0.05 mmol/L iso-
propy-B-D-thiogalactoside (IPTG) and cultured at 25 °C for 16 h. Optimal pH and optimal
temperature for cell surface-displayed lipase was 9.0 and 40 °C, respectively. The thermal sta-
bility of surface-displayed lipase was improved compared with that of free lipase, and the re-
sidual activity was above 90 percent of initial activity after incubated at 40 °C for 1 h. [Con-
clusion] The above results suggest that the bacterial surface display technology offers a prom-
ising alternative approach for immobilization of lipases.
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Fig. 1 Schematic representation of surface display plasmids

7: A pINP #4%; B: pINP-Lip #1%.
Note: A: Plasmid of pINP; B: Plasmid of pINP-Lip.
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2 FLARRK pINP-Lip BIEGI L E

Fig. 2 Restriction endonuclease identification of re-

combinant plasmid pINP-Lip

7 1 Nde T A1 Hind IIIAEEDISGIE; 2: Nde T SIS,

M: 3T brifE.

Note: 1: pINP-Lip digested by Nde I and Hind III; 2:

PINP-Lip digested by Nde [; 3: DNA marker.
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Fig. 3 Time course of surface-displayed lipase activity
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Fig. 5 Effect of temperature on the activity of surface-displayed lipase
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