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Characterization of the Changes in the Molecular Conformation of
Lysozyme with Various Urea Concentrations by Parameters
Z and logl in Ion Exchange Chromatography

LI Min WANG Yan GONG Bolin GENG Xindu
Shaanxi Province Key Laboratory of Modern Separation Science Institute of Modern
Separation Science Northwest University Xi' an 710069 China

Abstract The parameters Z and logl of lysozyme Lys  which serves as a model protein for the stoi-
chiometric displacement theory for retention SDT-R  were used to characterize the molecular confor-
mational changes of Lys for different molecular conformation states pseudo-native urea-unfolded
urea-reduced-unfolded ~with various urea concentrations in weak cation exchange chromatography
WCX . It was found that the retention of the three molecular conformations of Lys behaved as pre-
dicted by the SDT-R theory provided that the urea concentration remained constant in the mobile
phase. The Z value of the Lys in its pseudo-native state decreased with the increase of the urea concen-
tration in the mobile phase and was the largest of the three molecular conformational states while its
corresponding logl was the smallest. The values of both Z and logl of Lys in their pseudo-native and
urea-unfolded states were closed with each other. The changes of Z of Lys in the three molecular con-
formational states as a function of urea concentration in mobile phase were found to be discontinuous.
The relationship between the Z value and bioactivity recovery of Lys with different urea concentrations
was also investigated.
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Fig.1 Plots of log k of Lys vs. log 1 NH;  under different molecular conformation states with different urea concentrations
a. pseudo-native b. urea-unfolded c. urea-reduced-unfolded.
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Fig.2 Plot of Z of Lys vs. urea concentration under
Lys different molecular conformation states

1. pseudo-native state 2. urea-unfolded 3. urea-reduced-unfolded.
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Fig.3 Plot of logI of Lys vs. urea concentration under

different molecular conformations

1. pseudo-native state 2. urea-unfolded 3. urea-reduced-unfolded.
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