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Optimization of Induction and Purification of HIV-1 Gag
Protein in Escherichia coli Expression System
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Abstract: To investigate the effects of induction temperature on the expression product and the impact of urea concentration on the
purification, HIV-1 Gag inclusion bodies from E. coli induced at 30°C (IB30) and 37°C (IB37) were dissolved with urea of different
concentrations. The solubility and yield of refolding were compared. IB30 were dissolved with 2 mol/L and 8 mol/L urea, and then
purified with chromatography. IB30 were found easier to be solubilized in low concentration of urea and easier to be refolded than
IB37. Furthermore, compared to the IB30 dissolved in 8 mol/L urea, Gag protein solubilized in 2 mol/L urea was purified to higher
purity with gel filtration (GF) and ion exchange (IEX) chromatography. Gag inclusion body induced at lower temperature may
contain more protein with native-like or reversibly-denatured structures, and solubilization in the presence of low concentrations of
urea can help to retain these structures. This study has provided new insights into the purification of proteins from inclusion bodies.
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Fig. 1 Growth curve of expression strain
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Fig. 2 Gag induced expression at different temperature
M: LMW protein marker; 1: gag induced at 37°C for 5 h; 2: Gag

induced at 30°C for 10 h; 3: gag induced at 25°C for 10 h; 4: negative
control induced at 37°C for 5 h; the arrow indicated the target protein
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Fig. 3 Solubility of inclusion body induced at 30°C and
37°C with different concentration of urea

in
i

Prote

%1 2mol/L #1 8 mol/L [R&E A EEAKE M
Table 1 Refolding of inclusion body in 2 mol/L and 8 mol/L urea

Urea concentration Sample 1° Sample2”
(mol/L) Step yield (%) Step yield (%)
8 - 100
7 - 96
6 - 95
5 - 88
4 - 76
3 - 71
2 100 68
1 93 51
0 78 30
0(4°C overnight) 77 29
0(-20°C overnight) 65 20

* sample 1: inclusion body dissolved with 2 mol/L urea; sample 2:
inclusion body dissolved with 8 mol/L urea.
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Fig. 4 GF chromatograma for inclusion body protein with
different concentration of urea
Left: GF chromatogram for protein in 2 mol/L urea; Right: GF
chromatogram for protein in 8 mol/L urea
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Fig. 5 SDS-PAGE of the sample dissolved by 2 mol/L urea
after GF chromatography
M: LMW protein marker; 1~13: fractions of GF chromatography

with the sample dissolved by 2 mol/L urea; 14: sample dissolved by
2 mol/L urea before GF chromatography
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Fig. 6 SDS-PAGE of the sample dissolved by 8 mol/L urea
after GF chromatography
M: LMW protein marker; 1: sample dissolved by 8 mol/L urea
before GF chromatography; 2~8: fractions of GF chromatography
with the sample dissolved by 8 mol/L urea
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Fig. 7 1E chromatograma of the sample dissolved by 2

mol/L urea
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Fig. 8 SDS-PAGE of the sample dissolved by 2 mol/L urea
after IE chromatography
M: LMW protein marker; 1: sample dissolved by 2 mol/L urea
before IE chromatography; 2: flow Through fraction; 3: the first
elution fraction; 4~8: the second elution fractions
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Fig. 9 Western blotting assay with recombinant Gag in E. coli
and after purification
M: prestained protein marker; 1: E. coli transformed with empty
vector and induced with IPTG; 2: recombinant strain induced with
IPTG; 3: recombinant Gag after purification
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