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Mechanism of high level expression of foreign gene
caused by pHsh vector in Escherichia coli
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Abstract: pHsh is a novel high level expression vector of Escherichia coli, in which the regulatory
promoters are recognized by the 32-kD sigma factor (¢*%). In normal E. coli cells, the total time length
of heat-shock response is about 12 min, however, in E. coli cells carrying recombinant high-copy pHsh
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vectors, the heat-shock response can sustain 4-10 h. In order to understand the mechanism of hign level
expression of foreign gene in E. coli carrying pHsh vector, we employed xynlll gene encoding a xy-
lanase as the representative of foreign genes. Firstly, the effect of copy-number of pHsh on the expres-
sion level of xynlll gene was tested, then the difference of the concentration of ¢ between in the E.
coli cells harboring pHsh-xynlll and in the E. coli cells harboring pLac-xynlll was assayed by using
western-blot under either inducing (30 °C—42 °C) or non-inducing conditions (30 °C). Finally, under
different temperatures, the heat-shock level at steady state in recombinant E. coli cells harboring
pHsh-xynlll was evaluated by the xylanase activity. the results showed that the high expression level of
foreign genes in pHsh should attribute to the following three aspects: high-copy-number of pHsh en-
hanced the foreign gene dosage accessible for expression and leaded to a high productivity; Owing to
the present of the pHsh, o* level in E. coli cells was significantly higher than that in E. coli cells with-
out pHsh, thus the heat-shock level was significantly enhanced in E. coli cells harboring pHsh; The
considerable heat-shock level at steady state in recombinant E. coli cells harboring pHsh was helpful for
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high level expression of foreign genes.
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Fig. 1 The effect of plasmid copy-number on the expres-
sion level of xynlll gene in recombinant E. coli IM109
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Fig. 2 Western-Blot of 6** in E. coli K-12 cells carrying Hsh vector or pLac vector under inducing or non-inducing conditions
Note: A: Detection of 6°2 in 6 transformants grown at 30 °C; B: The variation of ¢ concentration in the cells subjected to heat-shock

induction.
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Fig. 3 The expression time-course of xynlll gene in the
E. coli IM109 (pHsh-xynll1) at different temperature
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