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Studies on Formation of Aggregates from Denatured Lysozymes
upon Renaturing with Size Exclusion Chromatography

BIAN Liujiao YANG Xiaoyan LIU Li
Center of Gene-engineering College of Life Science Northwest University Xi' an 710069 China

Abstract In order to study the renaturation mechanism of denatured protein in denaturant
solution the renaturation and separation process for three kinds of lysozyme molecules which
were separately denatured by urea and guanidine hydrochloride in the presence of reducing
agents was studied by size exclusion chromatography. When initial lysozyme concentration in
denaturant solution was more than 10 g/L the denatured lysozyme molecules were renatured
and isolated in a size exclusion chromatographic column. A refolded lysozyme intermediate a
bi-molecular aggregate was found. This result was confirmed by non-reducing sodium dodecyl
sulfate-polyacrylamide gel electrohoresis SDS-PAGE analysis of renatured lysozyme mole-
cules with the dilution method. Compared with the dilution method the amount of the
bi-molecular aggregate found by size exclusion chromatography was far less than that found in
the dilution method. This result shows that the process for the renaturing of denatured lyso-
zyme molecules in solution can be well described with three-state model in the presence of re-
ducing agents.
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Fig.1 Chromatograms of native lysozyme on a
size exclusion chromatographic column
Chromatographic column Shim-pack DIOL-300 7.9 mm
id x25 cm mobile phase 10 mmol/L PBS including 0.2
mol/L Na,SO, pH 7.0
mL/min sample solution 50 pL egg white lysozyme solution
15 g/L .
a. original chromatogram b. amplified chromatogram.
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Fig.2 Chromatograms of egg white lysozyme denatured
by 10 mol/L urea on a size exclusion
chromatographic column

Sample solution 50 wL egg white lysozyme solution 15
g/L denatured by 10 mol/L urea. The other chromatographic
conditions are the same as in Fig. 1.

a. original chromatogram 1. lysozyme 2. other non-
protein components. b. amplified chromatogram * . lysozyme

aggregate.
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Fig.3 Chromatograms of egg white lysozyme denatured
by 6.0 mol/L guanidine hydrochloride on a
size exclusion chromatographic column
Sample solution 10 pL egg white lysozyme solution 15
g/L  denatured by 6.0 mol/L guanidine hydrochloride. The
other chromatographic conditions are the same as in Fig. 1.
a. original chromatogram 1. lysozyme 2. other non-
protein components. b. amplified chromatogram * . lysozyme
aggregate.
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4 Shim-pack DIOL-300 hydrochloride solutions
In M,-V, Lanes 1 and 2 denatured turkey egg white lysozyme in

Fig.4 Calibration curve In M -V, for some proteins on
a Shim-pack DIOL-300 column
Sample solution 10 pL egg white lysozyme «-amylase
and BSA intermixture solution 2.0 g/L respectively . The
other chromatographic conditions are the same as in Fig. 1.
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