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Abstract The renaturation of the reduced/denatured RNase A on the hydrophobic liquid-solid

interface was investigated using hydrophobic interaction chromatography HIC . The effects of
urea concentrations the ratios of reduced and oxidized glutathiones GSH and GSSG  the pH
of mobile phase and protein concentrations on the refolding efficiency and mass recovery of the
reduced/denatured RNase A were investigated in detail. The results indicated that the reduced/
denatured RNase A can be refolded completely under the optimized conditions of pH 8.0 2.0
mol/L urea and the concentration ratio of GSH/GSSG of 8: 1 in mobile phase. When the dena-
tured protein was at the concentration of 5. 0 mg/mL the bioactivity efficiency and mass recov-
eries were 98.0% and 61.9% for 8.0 mol/L urea-denatured RNase A respectively and
100. 1% and 66. 8% for 7.0 mol/L guanidine hydrochloride GuaHCl -denatured RNase A re-
spectively. It proves that HIC is a powerful tool and new approach for protein refolding.
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Table 1 Effects of the different concentration ratios of GSH/GSSG in the mobile phase
on the bioactivities and mass recoveries of reduced/denatured RNase A
¢ GSH /¢ GSSG / Urea-denatured RNase A GuaHCl-denatured RNase A
mmol/L / mmol/L Activity recovery/% Mass recovery/% Activity recovery/% Mass recovery/%
10:1 58.2 41.6 68.9 39.9
8:1 63.6 42.4 74.9 39.9
4:1 57.8 40.6 60.5 39.6

2:1 59.2 39.3 58.2 41.9
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2 RNase A
Table 2 Effect of the denatured-protein concentrations on the bioactivities and

mass recoveries of reduced/denatured RNase A with HIC

Urea-denatured RNase A

GuaHCl-denatured RNase A

p Protein / mg/mL —
Activity recovery/%

Mass recovery/

Activity recovery/% Mass recovery/%

5 98.0 61.9 100. 1 66.8
10 89.5 58.6 90.7 62.0
15 84.4 45.2 86.2 49.7
20 80.3 35.2 82.2 45.2
pH RNase A
RNase A 98% HIC
pH 8.0 RNase A
GSH/GSSG
pH 8.0
1 Geng X D Wang L L. J Chromatogr B 2008 866 133
RNase A 5 mg/mL 2 Geng X D Chang J H Li HR et al. High Technol Lett
1991 1 7 1
2.0 mol/L GSH/GSSH 8:1 3 LiJJ LuYD Wang F W etal J Chromatogr A 2004
pH 8 HIC RNase 1061 193
A 3 4 Machold C Schlegl R. J Biotech 2005 117 83
5 Geng X D Bai Q Wang C Z. Protein Folding Liquid Chro-
RNase A .
matography. Beijing Science Press
98.0% 61.9% RNase A 2006
100. 1% 66. 8% 6 Geng X D Bai Q. Science in China Series B 2002 45 655
Geng X D Chang X Q. J Chromatogr 1992 599 185
8 Bai Q Chen G LiuJ B et al. Biotechnol Prog 2007 23
1138
9 WuD Wang CZ Geng X D. Biotechnol Prog 2007 23
407
= J 10 Wang C Z Wang L L Geng X D. Chinese Journal of Chro-
matography 2007 25
J 2 4 514
11 Bai Q Kong Y Geng X D. J Liquid Chromatogr Related
] Tech 2003 26 5 669
0 5 10 15 20 25 30 12 WuD Gao D Bai Q et al. Chinese Journal of Chroma-
t/min tography 2008 26 2 206
3 HIC RNase A 13 Wang LL Wang CZ Geng X D. Biotechnol Lett 2006 28
Fig. 3 Chromatograms of reduced/denatured RNase A 13993
renatured with HIC under optimal conditions 14 LiuHN WangY Gong B L etal Acta Chimica Sinica
Mobile phases solution A 2.5 mol/L NH, ,SO, + 50 2005 63 7 597
mmol/L KH,PO, + 2.0 mol/L urea + 2.4 mmol/L GSH + 0.3 15 LiM Duan SE Wang Y et al. Journal of Xi' an Universi-
mmol/L GSSG pH 8.0 solution B 50 mmol/L KH,PO, +2.4 ty of Science and Technology
mmol/L GSH + 0.3 mmol/L GSSG + 2.0 mol/L urea pH 8.0 2006 26 3 372
linear gradient elution 100% A-100% B in 20 min flow rate 16 Chang JH Geng X D Yin J N. Chinese Journal of Chro-
1.0 mL/min sample size 100 pL 5 mg/mL detection matography 1991 9
wavelength 280 nm. 4 263
1. urea-denatured RNase A 2. GuaHCl-denatured RNase A. .
17 Bradford M M. Anal Biochem 1976 72 248
18 Kunita M. J Biol Chem 1946 164 563
3 19 De Bernardez Clark E Hevehan D Szela S et al. Biotech-
nol Prog 1998 14 47
HIC RNase A - 20 Wang C H Sinskey A J Lodish H F. Science 1992 257
HIC 11 1496





