fo % % i o

ACTA CHIMICA SINICA DOI: 10.6023/A15120761

AL HRERIEENEBThT =ZMEMERNRIE S B
Tl Ra% ASF xxxH ewmi Rt

(UL KA RS KRR T EHAE M E SR E PR BRI A R = B & st
= 7% 710069)

FE  ET R8RSR B T3 /5K S (SCX/HIC) XU Th At i AL M) £ T 76 28 Bk — 4EiM (2 3% (2DLC-1C), 4
WRGSLI T BahEH, LT M. 4R Z 4 taig 5 5. KA SCX-HIC 2DLC-1C, #£ 120 min 7]
4 8 FibruE B A e A, TR TS B TE B =R A R R S alifh. 45 R RIAFIFHLEL 2DLC-1C HiAR A1
70 min P SERRKT RS ERTE R AT URIE R (BN R (A SRR R A G PR 2 B alith, FALRE BN 95%. 93%AN
97%. ZJTERD T RER IR, SRR V5 N, AR, BRETR, 5T S E s RO, SR A
BRI 43 B AR Tl AR A 7= B ) i B N T

KRR ERRE RGNS, EAR; itk EiE

On-line Fast Purification of Three Kinds of Active Proteins from Egg White
with Two—dimensional Liquid Chromatography Using a Single Column

Wang, Jianshan Xia, Hongjun Wan, Guangping Liu, Jiawei
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(Key Laboratory of Synthetic and Natural Functional Molecule Chemistry of Ministry of Education of China, Institute of

Modern Separation Science, Northwest University, Key Laboratory of Modern Separation Science in Shaanxi Province, Xi'an
710069)

Abstract With the development of biotechnology and life science, both recombinant protein drug productions and proteomics
research depend largely on fast and efficient protein separation technology. Analysis of complex samples has put forward
higher and higher requirements to separation science. Therefore, developing new separation material, separation mode and
more sensitive detection method should be one of the effective ways to solve these problems. Based on a novel strong cation
exchange/hydrophobic interaction chromatography (SCX/HIC) dual-function column, which displays HIC character in a high
salt concentration, and IEC character in a low salt concentration in mobile phase employed and can be employed to separate
proteins with SCX and HIC modes, respectively, a new on-line two-dimensional liquid chromatography technology with a
single column (2DLC-1C) was developed. An equipment with automatic control system called as “ChromatoExpert” for pro-
cessing fast protein separation online 2DLC-1C was constructed, which has multiple functions, such as on-line fraction col-
lection from the first separation mode and quantitatively sample re-injection into the second separation mode, on-line buffer
exchange, etc. Eight kinds of protein standards were separated using SCX/HIC 2DLC-1C. The unretained and uncompletely
separated proteins in SCX mode were collected online and could be separated completely with each other by online
re-injection and second dimensional separation of HIC mode. As a result, these eight kinds of proteins can be separated with-
in 2 h. It also was applied to purify three kinds of active intact proteins from egg white successfully. The results indicated that
lysozyme, ovotransferrin and ovalbumin from egg white could be purified just within 70 min by online 2DLC-1C. The purity
of these proteins obtained was 95%, 93% and 97%, respectively. The new online 2DLC-1C technology can simplify the puri-
fication process and lower the separation cost. It is easy to realize automation and scale-up to preparative scale. Therefore,
this new technology has a broad application prospect in the fast separation and preparation of active protein.

Keywords online 2DLC-1C; protein; purification; egg white
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Figure 1 Chromatograms of standard proteins separated with SCX/HIC dual-function column (50X4.6 mm 1.D) in the HIC (a) and SCX modes (b),

respectively

(a) HIC mode; mobile phase: Solution A, 3.0 mol/L (NH4)>SO4+0.02 mol/L KH,PO4 (pH 6.5); Solution B, 0.02 mol/L KH,PO, (pH 6.5); (b) SCX mode; mobile
phase: Solution A, 0.02 mol/L KH,PO4 (pH 6.5), Solution B, 0.02 mol/L KH,PO,+ 1.0 mol/L NaCl (pH 6.5). The flow rate was 1.0 mL/min; linear gradient elution:
0—100% mobile phase B, 30 min; detection wavelength: 280 nm. Pressure: HIC mode 2.0~3.1 MPa, IEC mode 2.0~2.4 MPa. Peaks: 1. cytochrome c; 2. RNase A;
3. myoglobin; 4. ovalbumin; 5. lysozyme; 6. a-amylase; 7. insulin; 8. a-chymotrypsin A; 9. RNase B
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Figure 2 Schematic representation of the instrumentation used for com-
prehensive on-line separation of intact protein by 2DLC-1C

1, Sample injector; 2, box for maintaining the temperature at 4 C; 3 and 4,
eight-position valves; 5~8, three-position valves
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Figure 3 The chromatograms of ovalbumin (a) and ovotransferrin (b)
separated by HIC with nonsynchronous sampling

Mobile phases in the HIC mode: Solution A, 3.0 mol/L (NH4),SO4+0.02
mol/L KH,PO4 (pH 6.5); Solution B, 0.02 mol/L KH,PO4 (pH 6.5). The flow
rate was 1.0 mL/min, linear gradient elution: 30 min, 0~100% mobile phase
B; detection wavelength: 280 nm
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Figure 5 Chromatogram of eight kinds of proteins separated by on-line
2DLC-1C
Mobile phase is the same as that of HIC in Figure 1, Solutions B and A in the
SCX mode and Solutions A and B in the HIC mode. Flow rate is 1.0 mL/min
except for re-sampling with 5.0 mL/min and the detection wavelength is at 280
nm. The linear gradient elution program is represented by the dashed line in the
chromatogram. Column pressure is about 2.0~3.5 MPa except for re-sampling
with 15.0~15.8 MPa. Peaks: 1, BSA; 2, ovalbumin; 3, insulin; 4, RNase B; 5,
RNase A; 6, a-chymotrypsin A; 7, cytochrome C; 8, lysozyme
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Figure 6 Chromatogram (a) and SDS-PAGE analysis (b) of egg white separated by on-line 2DLC-1C

(a) Chromatographic condition: Solution 1, 20 mmol/L KH,PO,4 (pH 6.5); Solution 2, 20 mmol/L KH,PO4+3.0 mol/L (NH4),SO4 (pH 6.5), linear gradient elution:
0~30 min, Solution 1% ~33% Solution 2; 30~40 min, 100% Solution 2; 40~70 min, Solution 2~100% solution 1. The flow rate is 1.0 mL/min except for
re-sampling with 5.0 mL/min and the detection wavelength is at 280 nm, Column pressure is about 2.0~3.5 MPa except for re-sampling with 15.0~15.8 MPa pres-
sure. Sample size: 500 pL. (b) Lane: 1. marker; 2. fraction of peak 1; 3. fraction of peak 3; 4. fraction of peak 4; 5. Ovotransferrin; 6. fraction of peak 2; 7. lysozyme;

8. ovalbumin
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