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Fig. 1 SDS PAGE analysis (a) and Western blotting analysis
of the expression of Vy/ K in E. coli (b)

I: purified Vy/ ¥ inclusion body; 2: cell lysate of E. coli BL2la with

pET2la Vy/k: 3: cell lysate of E. coli BL2la with ( pET21a): M:

mia I(".(‘I 1 ] Ar mass m El]'l( er.
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Fig. 2 The influence of the ratio of GSH/ GSSG
on the refolding of Vy/ K
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Fig. 3 The influence of arginine concentration

on the refolding of Vy/ X
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Fig. 4 The influence of pH on the recovery of refolded Vy/ K

. a: before dialysis; e e: after dialysis.
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Fig. 5 The retention time of urea and Vy/ K on the gel

filtration column
10 mm = 1 000 mm Sephadex G-75 column, loading 1. 5 g/ L x 2. 0 ml.
The mobile phase is 50 mmol/ L. Tris HCL, 0. 2 mol/ L. NaCl, pH 8. 3,
elution rate 2.0 ml/min. [: Vy/¥; 2: urea. ——: UV: - - =

conductivity.
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Fig. 6 The influence of flow rate on the refolding of
Vu/ ¥ with column
10 mm > 1 000 mm Sephadex G-75 column, loading 2.5 g/ L
2.0 ml, the buffer A is 50 mmol/ L. Tris HCIL, 0. 1 mol/ L. NaCl,
0.4 mol/L arginine, 3 mmol/l. GSH, 1 mmol/L. GS5G,
2 mmol/ L EDTA, pH 8. 3, the mobile phase B is in mobile phase
A containing 8 mol/ L urea. After equilibrated with A, in 70 ml
volume, the concentration of B was increased from 0% to 100%
by linear gradient 70 ml. Then load the sample and elution with

buffer B. & —a: activily recovery; ® —@: protein recovery.
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Fig. 7 The refolding of Vy/ & with urea gradient

10 mm = 1 000 mm Sephadex G-75 column, loading 2.5 g/L. =
2.0 ml, the buffer A is 50 mmol/L. TrisHCL, 0.1 mol/L NaCl,
0.4 mol/ L arginine, 3 mmol/L. GSH, 1 mmol/L. GSSG, 2 mmol/L
EDTA, pH 8.3, the mobile phase B is mobile phase A conlaining
8 mol/ L. urea. After equilibrated with A, in 70 ml volume, the
concentration of B was increased from 0% to 100% by linear gradient.
Flow rate 0. 5 ml/min. 1: Vy/%, 2: DTT. ——: UV; = = = :

conductivity.
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Table 1 The comparison of the refolding of Vy/ & with
different protocols

Recovery of Activity recovery of

Refoldong method

Vil & % Vil ¥/ G
Dilution 90. 7 28.3
Normal column 87.2 43.7
U rea gradient 95.3 52.9
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Fig. 8 The retention of BSA, Vy/ K before refolded and after refolded on the Sephadex G-75 column ( a) and the
SDS PAGE analysis of Vy/ & before and after refolded ( b)

10mm = 1 000 mm Sephadex G-75 column, elution rate 0.5 ml/min, /: Protein molecular mass marker; 2: Vy/k before

refolded; 3: Vy/K alter refolded. ——: refolding Vy/ K by gradient; --—---:

refolded Viyy/x; ©
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Fig. 9 Measurement of relative affinity of Vy/ X and AA98 by
ELISA using thiocyanate elution
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a: Vy/k refolded by

gradient; ©

3 it T

HRIRIE, E. coli /M ARIEIPUAE Vy/ x 7]
LE M R o s i R N (Ve K)o XK 4
O W SRR RIS PR, R R B A 4
Ry T B, T AR S5 KR AT S pE b, R E| T
Vil KXUE S I AEAE, AT REM) AT =5 1. a.
WRIEIRAFI) Vil x IR 780 50, i kE 20T 5 i
{f Vi/x FIEfRAT & HE 564, A e B 28481

refolding Vy/ K by normal column; - - - = :

o: BSA.

SR UL AE W E T R IR Vi x (4T, b, 0 AE
TR B R IR Vi/ ke B RS YE I Vs x (146 K
FER L, AR T 53 1 (A AR O Uik, AR
STVERT, R FEAHXT IS, AR T XU L5 1 1)
JE. o XUARSS R AT A AS 0l 0 Ok, 1M
S FCAh A TR AH L AE D 2 30, DR A A i e vk
TCTEAEI s XA 45 F (K47

(RSB Z T, KA Wik 3 oA E A
B, ANy I s, Hm AR
Tk [PIBCRAR I — AN B R R M B A o 5 AR A
SRS, REA SR, AR R AT ABH 1l
IXFPIRAEI AR A, H i B 1 IR B 1 AT A 5
IRERAE . - R 2R s AR A 2R 4R, % IE
ffAT 25 1 AR S e AR AT /N, A SR R e R
P, B TAERER R T BRI KR BRI AR
Mo A, AERARBIAIT & Va/x R, JREMRG
)T ARINE], R, Ve s R R 1 5
HH A0 A 4 .

Z % X W

I Marston F A O. The purification of eukaryotic polypeptides
synthesized in Escherichia coli. Biochem J, 1986, 240 (1): 1=~
12

GuZ Y., Su Z G, Janson ] C. Urea gradient gel filtration

(3]

chromatography enhanced the protein refolding. J Chromatogr A,



+ 650 - S MkFE 5L MR HRE Prog. Biochem. Biophys. 2002; 29 (4)

2001, 918 (2): 311~ 318 501

3 Werner M H, Clore G M, Gronenborn A M, et al. Refolding 6 He M, Kang A 5, Hamon M, et al. Characterization of a
proteins by gel filtration chromatography. FEBS Letters, 1994, progesterone binding, threedomain antibody fragment ( Vy/k)
345 (2~ 3): 125~ 130 expressed in K. coli . Immunology, 1995, 84: 662~ 668

4  Macdonald R A, Hosking C S. Jone C L. The measure of relative T SN BARFr, SRS, SE. BUMMRTIUAT = 45 kel ok b fk
antibody affinity by ELISA using thiocyanate elution. ] Immunol Vol L [kl ik, AEd TR, 2001, 17 (1): 50~ 54
Method, 1988, 106 (2): 191~ 194 Wu X P, Yang D L, Zhang Z (), et al. Chin ] Biotech, 2001, 17

5 Lilie H, Schwarz E, Rudolph R. Advances in refolding of proteins (1): 50~ 54

produced in E. coli . Curr Opin Biotechnol, 1998, 9 (5): 497~

Expression and Refolding of an Anti- tumor Antibody AA98 Fragment Vi/ &~

ZHANG Zht Qiang, LIN Yun, YAN Xi Yun"

( State Key Laboratory of Microbial Resources, Institute of Microbiology, The Chinese Academy of Sciences, Beijing 100080, China)

Abstract The functional fragment Vy/K of an antrtumor antibody AA98 was refolded in vitro by dilution
refolding, gel filtration chromatography and urea gradient gel filtration, respectively. Concerning various factors
in the renaturing buffer, such as GSH/GSSG ratio, arginine concentration, pH, flow rate, protein
concentration in denaturing buffer and linear gradient, a urea gradient gel filtration method for Vy/ X refolding
was established. As a result, compared with the traditional dilution refolding and gel filtration, the activity

recovery of Vy/K obtained by urea gradient gel filtration was significantly improved.

Key words chromatography, gel refolding, antibody fragment
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