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The vectors using heat or cold shock promoter in Escherichia coli to
control gene expression
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Abstract: Gene recombination technology has become a main route to produce proteins in laboratory
and industry. Though many proteins have been efficiently expressed in Escherichia coli, people have
difficulties when target genes express at a very low level or produce inclusion body, especially for
the proteins important for research and production. The expression level of molecular chaperones can
be enhanced by the transcription factors of a heat shock or cold shock system in vectors pHsh and
pEXC, which could reduce cytotoxicity of target proteins and formation of inclusion body.
Thermostable enzymes used in biosynthesis, molecular modification or biodegradation could be
overexpressed in pHsh expression system, while the genes from animals, plants and mesophilic
microorganisms can be effectively expressed by using vector pEXC. The development of these novel
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vectors supply new strategies and effective approaches for small-scale preparation and industrial

production of enzymes and bioactive proteins.

Keywords: Bioactive proteins, Chaperones, Novel expression vectors, Soluble expression,

Thermostable enzymes
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Figure 1 The common regulatory elements of cold-shock genes responded to cold shock induced conditions'”’
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Figure 2 The sketch map of T expression vectors for pHsh and pEXC system*!!!
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Note: A couple of heat-shock promoter and terminator was included in the vector pHsh-T, which also include a pair of reverse transcription
expressing o’° promoter and terminator for screening library constructed.
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Figure 3 SDS-PAGE of laccase from Thermus
thermophiles expressed in E. coli ™!
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Note: M: Protein marker (kD); 1: Widetype for laccase; 2:
Expressed laccase by optimization of codon; 3: Expressed laccase
by optimization of mRNA secondary structure; 4: Expressed
laccase by N terminus fused oligopeptide; 5: Expressed laccase by
sequence optimization of expression promoter; 6: Optimization of
laccase by ep-PCR in situ.
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Figure 4 SDS-PAGE of pharmaceutical enzymes and antigenic proteins expressed using vectors pHsh and pEXC>!41¢!
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Note: M: Protein marker (kD). A: Thermostability enzymes used for drug industry; 1-2: a-arabinosidase and S-Adenosylhomocysteine
hydrolase expressed in E. coli; 3—5: Expression and purification of B-glucuronidase. B: Mycoplasma pneumonia protein P1 and

streptococcolysin PLO expressed using vector pEXC at low temperature; 1—2: The whole cell protein and the soluble protein of E. coli
expressing P1; 3—4: The whole cell protein and the soluble protein of E. coli expressing PLO; 5: Purified PLO protein.
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