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Study on Refolding of Urea-Reduced/Denatured Lysozyme by
High-Performance Weak-cation Exchange Chromatography

LIU, Hong-Ni WANG Yan GONG, Bo-Lin GENG, Xin-Du*
(Institute of Modern Separation Science, Key Laboratory of Modern Separation Science of Shaanxi Province, Xi‘an 710069)

Abstract The refolding of the urea-reduced/denatured lysozyme (Lys) by high-performance weak cation
exchange chromatography was reported in this paper. With the presence of a fixed concentration of urea of
4.0 molsL ~* and ammonium sulphate as salt or displacer having the stabilizing role to the structure of native
protein molecules in the mobile phase employed, and when the Lys concentration was 15.0~50.0 mgemL 7,
the bioactivity recovery by the presented method was higher than that by usual dilution method. The optimi-
zation of chromatographic conditions for obtaining the high recoveries of both mass and bioactivity of Lys
was investigated in detail. The recoveries of both mass and bioactivity could be raised up to 97.8% and
95.4% respectively, as the Lys concentration in sample solution was 20.0 mgemL . The advantages of the
presented method are simple operation, and high recoveries of both mass and bioactivity of Lys refolding,
and thus it may possibly become a common method for many kinds of proteins.
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Mréa, REET il & R R BRI, R (urea, 2347
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1.2 KWHZE
1.2.1 HPWCX #iAteyF 4

i SCHR[23] 1 77725, H A SI2 56 5 ek Js 34 U 114 59
PH B T ACHAEREE 40 MPa il R, A1 30 vk LR 5
JEALE 100 mm X 4.0 mm |.D ANEEANFE P 45 FH.

122 &R E M Lys 694 &

JIRIE S AR Lys R4 7732 WSTR[ 24].
1.2.3 A HPWCX Z ML B R K4y Lys

(@ s A: 0.1 moleL™* TrisHClI+1 mmolsL ™t
EDTA+(0~5.0) moleL™* urea+3.0 mmolsL ' GSH/0.6
mmolsL ! GSSG; pH 8.0.

WEIA B: 1.0 molsL ™! (NH,),S0,+0.1 molsL !
Tris-HCI+(0~5.0) moleL ' urea+1 mmolsL * EDTA+
3.0 mmolsL " GSH/0.6 mmolsL ~* GSSG; pH 8.0.

(b) WzEhAH A: 0.1 moleL™* TrisHClI+1 mmolsL ™t
EDTA+(0~5.0) moleL™* urea+3.0 mmolsL ' GSH/0.6
mmoleL ! GSSG; pH 8.0.

s B: 1.0 moleL ™! NaCl+0.1 molsL ~* Tris-HCI
+(0~5.0) molsL "' urea+1 mmoleL ' EDTA + 3.0
mmolsL ~* GSH/0.6 mmolsL ~* GSSG; pH 8.0.

(c) s A: 0.1 moleL™* TrisHClI+1 mmolsL ™t
EDTA + 4.0 molsL "' urea+ 3.0 mmolsL "' GSH/0.6
mmolsL ! GSSG; pH 8.0.

WEIA B: 1.0 molsL ™! (NH,),S0,+0.1 molsL !
TrissHCI+4.0 molsL ™* urea+1 mmolsL ' EDTA+3.0
mmolsL ~* GSH/0.6 mmolsL ~* GSSG; pH 8.0.
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ISR I M. T AT (i o R B A i AT
WA I B ABE BE R 20 min £k 16 B (0~ 100B %),
P A L mLemin Y, AII K 4 280 nm.
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a~f ACRVEMIA W BRI, a~f fQRIEM b Sk 4; a, 5.0 moleL M JIE; b,
4.0 molsL " I§; ¢, 3.0 moleL 1 I§; d, 2.0 molsL 2 fI%; e, 1.0 mol-L 1 JI; f, 0.0
molsL . taiE4 W 1.2.3 (@), (b)

Figure 1 Comparison of eution profiles in HPWCX of reduced
Lys using sodium chloride and ammonium sulfate as eluting agent
a~f and a~f"' represent the chromatogram obtained when ammonium sulfate
and sodium chloride were in mobile phase, respectively. a, 5.0 molsL L urea;
b, 4.0 molsL ! urea; ¢, 3.0 moleL * urea; d, 2.0 moleL ! urea; e, 1.0 moleL *
urea; f, 0 molsL~* urea. Chromatographic conditions: See 1.2.3 (a), (b)
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Table1l Effectsof sodium chloride and ammonium sulfate used
on the mass recovery of Lys in the presence of different urea
concentration

JIRI I (moleL ) A% it P/ %
0 0+0 0+0
10 0+0 114+14
2.0 26.0+2.8 645+1.2
3.0 444410 83.1+27
40 84.3+35 86.8+1.8
5.0 89.0+1.3 91.5+20

Chromatographic conditions are indicated in 1.2.3 (a), (b).
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Table 2 Effects of sodium chloride as eluting agent on the re-
naturation of Lysin the presence of different urea concentrations

JUR3A JEE /(moleL 1) WCX V%1% MiRE121%
0 0+0 73.7+16
1.0 0+0 79.9+22
2.0 0+0 81.5+3.8
30 13.7+4.2 80.2+2.7
4.0 53.2+1.4 52.4+1.4
5.0 28.9+4.4 29.2+5.0

Chromatographic conditions: See 1.2.3 (a), (b).

R 3 MO AN TR JE TR IS R B by e IOt 700 % s D A ek v
TR R T PR 1) 5 )

Table 3 Effects of ammonium sulfate as eluting agent on the
renaturation of Lys in the presence of different urea concentra-
tions

WR A (moleL %) WCX /% FiBEV51%
0 0+0 80.9+1.0
1.0 0+0 81.6+2.8
2.0 41.8+36 87.0+36
3.0 715+1.0 76.0+24
4.0 83.61+2.4 781426
5.0 353409 30.0+1.1

Chromatographic conditions: See 1.2.3 (a), (b).
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SHEYIR S T I, M Hofmeister JE41#3%1, SO3 Xt
EARRRERE T Cl, W3R LA, AR H, H
FAGANE A VEN AR R AR Lys BT SRR IFAE,
i AT TR AR A 1 A e RS A BRI AR, ARt
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Figure2 Effects of elution flow-rate on the activity recovery of
Lys

Chromatographic conditions: see 1.2.3 (c)
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B3 H R R S A v T S R I S
O, WCX %:; @, Fifik, (ifiskff: W 1.2.3 (c), #iik: 2.0 mLemin %, i
B30 uL
Figure3 Effectsof concentration of loaded Lys onitsrefolding
O, WCX method; @, dilution method; chromatographic conditions: see 1.2.3
(c); flow-rate: 2.0 mLemin™*; the loading volume was 30 L
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gh L. TR WCX B 143 125 45 111488 SCX B 11X —
PR, AFRAT A ERKIE ), RN TH 2
SERRFE AT RIER TR EHE AN E N X FE
i adifh.

3 g

I IEC itk 2 h8 2 e AR 8 KA AR ]
LAR N ECHIBIE AR TE Lys SIS, IS Rim4sie:



602 (8

Vol. 63, 2005

1. H HPWCX Xtk Jsi A8 M Lys EPER, & AR IE )
R R4 v o B AR S PR TR
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B AR [P

3. [l s A i AT E A A DR SR AR T Lys 1)
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HETREE LR I, YRR LR .
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T esEAE M, FILE A

5. 12l IEC #r@—MRAWSI 75k, Bk
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Hbs 8 AT LLAS 29T &, 17 BT DUSIZEL 43 25 4lifk.
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TR A SR RS, IFRE R — i H 2 AR
PR O S IE T
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