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Abstract One of the major drawbacks associated with the high-level expression of the recombinant proteins in
Escherichia coli is the formation of insoluble inclusion bodies in the cytoplasm. Production of recombinant
protein at reduced temperature has proven effective in improving the solubility of a number of structurally and
functionally unrelated proteins, but a major limitation of using low temperatures for recombinant protein
production in E. coli is the reduced rate of synthesis of the heterologous protein caused by the significant
reduction of cell growth rate. Here we investigated the effect of co-expression of CspA, a cold-shock protein
known to be RNA chaperone at low temperature, on the productivity of recombinant protein at various
temperatures by using green fluorescence protein (GFP) as a model recombinant protein. We couid observe
that the co-expression of CspA enhanced the productivity of GFP at 15C by accelerating the growth of E.
coli at the temperature. On the other hand, the CspA coexpression didn't affect the cell growth rate as well
as the specific GFP production rate at other tested temperatures, 207C, 25T, and 37T.
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Fig. 1. Effect of CspA co-expression on the production of GFP
at 37°C. BL21(DE3) transformants BG and BCG were
grown to OD 0.4 at 37C and induced with 1 mM {PTG
and 0.1% arabinose. Samples were collected at 2 hr,
4 hr, 6 hr and 8 hr postinduction times. (A) SDS-PAGE
analysis of the samples at 6hr and 8 hr. (M: size
marker, lane 1: BG at 6 hr, lane 2: BCG at 6 hr, lane
3: BG at 8 hr, lane 4: BCG at 8 hr). The bands in the box
indicate the expressed GFP. (B) The expression profile
of functional GFP per cell for BG (M) and BCG ().
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Fig. 2. Effect of CspA co-expression on the production of GFP
at 15C. BL21(DE3) transformants BG and BCG were
grown to OD 0.4 at 37T, transferred to the shaker at
15, and induced with 1 mM IPTG and 0.1% arabinose
for 20 hours. Samples were collected at the indicated
postinduction times in the figure. (A) Growth of BCG (lll)
and BG (@) at 15C. (B) SDS-PAGE analysis of the
samples at various postinduction times. (M: size marker,
lane 1, 3,5,7,9 11, 13: BCG at 0, 2, 4, 8, 12, 16, 20 hrs,
lane 2, 4, 6, 8, 10, 12, 14: BG at 0, 2, 4, 8, 12, 16, 20 hrs)
(C) The expression profile of functional GFP per cell for
BCG (H) and BG ().
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Fig. 3. Effect of temperature on the productivity of functional GFP.
BL21(DE3) transformant BG was grown to OD 0.4 at 377,
transferred to the shaker at various temperatures (15C,
207C, 25T, and 377C), and induced with 1 mM IPTG.
The samples were collected after 8 hrs induction and
their whole cell fluorescences were measured.
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