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10 mmol/L. DTT, 1 mmol/L. EDTA, 150 mmol/L
NaCl}, H & # 2 » i (30 mmol/L PBS,
1 mmol/L. EDTA, 150 mmol/L NaCl F1— 52 & & 1}
R WG mA—Z &0 T RIE
EHBEHANFEMED, 4C 7 30 mmol/L PBS
(pH 8.0 FFRAENE, 8000 o/min H415 min,
EX B3 B RHEE DL & ohIFN-y 4438 .
1.2.2 [EE T Eme e B Ek g
THEFESTRNT. 53 ml HEHEZHEMT
# (50 mmol/L NaHCO,, pH 8.3, 500 mmol/L
NaCl> 1 ml hor FAEBAS OREA13.4 o/L)
PRI 1 ml NHS-activated Sepharose Fast Flow /2
BeF, Z|FES 2 h, 500 /min &40 10 min 3
tiE. BH 4 ml L2 (2.5 mol/L BEL
B, pH 8.3, 500 mmol/L NaCl) 11 ml IBFTEE
RS2 h, FRCRBIHEAQ R AR, &
JE SRR 1 (100 mmol/L Tris-HCI, pH 7.8,
500 mmol/L NaCl> FPEHFLEME 2 (100 mmol/L
Baf2, pH 4.0, 500 mmol/L NaCl> B VEREIR,
FeFe 2= 5O mmol/L WERE Hi X R (pH 7.0 7,
RAT T 4CHKF&HTS, IRBRIRATIE & ARk
EZEH, FETHE BN T 18 GroEL191
~345 £§5 mg. L1 ml B 2D FEEREE,
MANERZEEE R, FEME MRS &4
5ml. —EBEEFERERE. 500 v/min &0 10 min,
I BB, 4CHRSERE, 8 000 1/min
B0 15 min, B EIEIE 5 B AL DAA thIFN-y 4
PiE k.
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T, PEMOCER [11].

2 5 B

2.1 PATHEI chIFN-y & 592 HE

B —E B R thIFN-y AR, AR SN
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Table 1 Effects on rhlFN-v refolding in the presence and
absence of GroEL191 ~ 345

Protein yield Total activity Specific activity
Refolding mode
/% A0S U-ml™t) /(107 U v mg™t)
Spontaneous 14.77 2.88 1.95
GroEL19T ~345 32.50 6. 63 2.04

mediated
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4CHEM12h, 15CEM4 h, 25CTEE2 h H
3BCEML b, AR EEEEE A RERCERZ,
AMAEEE LR ZD . WE 1A ELE B, thIFN-y
BHEHMAFEERBEMSNEATE VB, &
ISCEM4 B maE. —HE, T8 FaRE

Tatal activity/{10°U - ml™)

t/°C

Fig.1 Effects of temperature on the refolding of
rhIFN-v mediated by GroEL191 ~ 345
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T, BREMARERTEEREARLARK 2
BT AT B S thIFN-y 531 18] B 7K T R B
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L B—hTE, (RIE FEE, AUERIN
¥, 1 B FREsT FORE AR T FHES
BEARSTHSEEAEE. Eind e FfEreE
SRR RAFL, AXBERERH, T
B {3 IFN-y RSN B S FERE A 15T,

FELA EFRSCA ROEERL B, EI 4 BE 3 AT
EATRE (20, WHHEE VIR hIFN-y WRE.
GroEL191 ~345 5 thIFN-y FE/R Lk DL B &8 T 4% itk
pH FH R i B X4 5 B GroEL191 ~ 345 1B thIFN-y
BHEMER. AERAINNNERSER. W5
EEAWRE 100 ~ 200 mg/L, GroEL191 ~ 345 5§
thIFN-y BB /REL 201, B Ml pH 7.7, BRIk
Fl mol/L. BRELLEEN, ZERENEENF
Wi FR SR B SR IR A GroEL191 ~ 345 5 thIFN-y EE
REsT9E thIFN-y 3R > pH > JRIRE.

Table 2 The orthogonal experiments of the refolding of rhIFN-vy mediated by GroEL191 ~ 345

s Initial thIFN-y Mol ratio of GroELI91 ~345 oM & (Urea) Protein yield Specific activity
S/ (mg=L7") and thIFN-y / Cmol = L1 /% /(1070 = mg 1)
1 100 1:1 7.0 0 25.39 1.98
2 100 2:1 Tl 1 26.25 2.11
3 100 4:1 8.3 2 19.32 1.84
4 200 1:1 Tl 2 31.76 2.00
3 200 2:1 8.3 0 18.50 2.0
6 200 4:1 7.0 1 16. 67 1.73
ki 400 1:1 8.3 1 28.08 1.83
8 400 21 7.0 2 17. 96 1. 66
9 400 4:1 7T 0 15.73 1.72
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Fig. 2 Effects of initial protein concentration on rhIFN-v

refolding by immobilized GroEL191 ~ 345

®—e: protein yield: 0—0: specific activity.
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Fig.3 Total activity of sequential 10 batches operation on
rhlFN-+ refolding by immobilized GroEL191 ~345
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Minichaperone ( GroEL191 ~ 345 ) -mediated In vitro Refolding of
Recombinant Human Interferon-y Inclusion Body *

GUAN Yi-Xin™ , FEI Zheng-Zheng, LUOQ Man, YAQ Shan-Jing
( Department of Chemical and Biachemical Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract The interferons are cytokines with antiviral, antiproliferative and immunemodulatory activities. Among
three major distinguished types, interferon-gamma C(IFN-y) is more popular for its specific properties in inhibition
of cell growth and modulation of immune functions. Now the recombinant DNA techniques make it possible to
express recombinant [FN-+ in E. coli in large amounts, however this may result in the formation of inclusion bodies.,
and the recovery of biologically active products becomes significant. As the minimal mechanism of GroEL-mediated
protein folding, minichaperones, fragments encompassing the apical domain of GroEL, can facilitate the refolding of
several proteins in vitro without requiring GroES, ATP, or the cage-like structure of multimeric GroEL. Here
minichaperone {GroEL191 ~3452 -mediated in vitro refolding of recombinant human interferon gamma € rhIFN-y >
in free and immobilized GroEL191 ~ 345 systems are studied. SDS-PAGE was performed with Laemmli’s Tris-
glycine buffer system for protein analysis. Protein concentrations were determined by using a modification of Lowry’s
method with bovine serum albumin as reference and total activities of renatured rthIFN-v were measured by CPE
method. The results showed that the presence of GroEL191 ~ 345 in the refolding buffer not only enhanced the
specific activity, but also promoted the refolding efficiency. With the initial protein concentration of 100 mg/L. the
protein yield and total activity of thIFN-v assisted by GroEL191 ~ 345 was 2.2 and 3 folds of that under
spontaneous condition respectively. Optimal operating parameters in refolding of thIFN-v assisted by GroELI91 ~
345 were as follows: refolding temperature 157, refolding time 4 h, pH 7.7, initial concentration of IFN-v 100 ~
200 mg/L and the molar ratio of GroEL 191 ~ 345 versus [IFN-y 1:1 ~2: 1. Furthermore, the immobilization of
GroEL191 ~345 on NHS-activated sepharose fast flow made it possible to be recycled. The protein yield and the
specific activity of thIFN-y were 46. 29% and 1. 95 x 10" U/mg respectively even the initial protein concentration
was up to 400 mg/L.

Key words minichaperone GroEL191 ~345, recombinant human interferon-y, refolding, inclusion body
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