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F /53 71 i B A & I AR SR AR b AL
A, AR R A R B S A AN (R LG
GSH/GSSG &% CysH/CyssyC, 50 mmol/L Tris-HCI,
pH 8.0 B, |wAFMKE N 0.1 gL, {F 4T
PRl 24 b, BEIE IR0 LR 1 A 5L
I Jir 0T R A7 45 P IR SR AR SR N, BEAC |
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Table 1 The recovered enzyme activity of human group
X phospholipase A, after refolding, in the presence of
GSH/GSSG and CysH/CyssyC

GSH(4 mmol/L) Relative Cysteine(2 mmol/L) Relative
/GSSG activity /Cystine activity
10:1 0.94 10:1 1.00
5:1 0.86 5:1 0.70
2:1 0.64 2:1 0.35
1:1 0.01 1:1 0.01
0:0 0.00
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Fig.1 Dependence of human group X phospholipase
A, refolding on temperature
Refolding was carried out at 4°C (@),20°C (A)and 37°C (M)

respectively.
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Fig.2 Formation of disulfide bonds during human group X phospholipase A, refolding
(a) Refolding was carried out at pH 9.0 (@), pH 8.4 (A) and pH 7.5 (M) respectively. (b) showed the pH dependence of the enzyme activity
recovery from pH 7.0 to 10.0.
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Fig.4 Effects of L-arginine and additives on the of human group X phospholipase A, refolding
Refolding was carried out at 4°C. (a) in the presence of L-arginine (@), L-citrulline (A ), L-ornithine () and L-lysine (O); (b)
in the presence of NaCl (@), NaAc (A ) and KCI (H); (c) in the presence of GdnCl (@), ethylurea (A ), guanidine butyric acid

(M), L-arginine methyl ester (O) and proline (A ). The concentration of proline should be from 0 to 5 mol/L.
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Fig.5 The refolding of human group X phospholipase A, in the presence (®) and absence (A) of L-arginine

The refolding was followed by enzyme activity (a), free cysteine disappearance (b) and light scattering (c, d).
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Fig.6 Aggregation was inhibited by L-arginine
Refolded protein was analyzed by 15% SDS-PAGE under
non-reducing conditions and stained by Coomassie brilliant blue.
M:protein molecular mass marker (ku). The protein concentration
was 0.01 g/L, 0.1 g/lL and 1 g/L in lane /, 4, lane 2, 5, and lane
3, 6 respectively. 1, 2, 3: refolded human group X phospholipase
A, in the presence of 1 mol/L arginine; 4, 5, 6: refolded human

group X phospholipase A, in the absence of L-arginine.
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Effects on Human Group X Phospholipase A, Inclusion Bodies Folding”

CHENG Hong-Qiang”, ZHANG Chen”, HU Hong-Yu", XU Gen-Jun'?"
(VInstitute of Biochemistry and Cell Biology, Shanghai Institutes for Biological Sciences, The Chinese Academy of Sciences,
Graduate School of The Chinese Academy of Sciences, Shanghai 200031, China;
2College of Life Science, Zhejiang University of Sciences, Hangzhou 310033, China)

Abstract Human group X phospholipase A, is a member of mammalian secretory phospholipase which belongs
to phospholipase A, superfamily. It has been expressed in a form of inclusion bodies in E.coli. It could not refold
efficiently as human pancreatic phospholipase A, (group I B) merely by diluting the protein unfolded in 8 mol/L
of urea. The refolding reaction of human group X phospholipase A, in vitro was depended on temperature, pH and
protein concentration. A number of additives have been tested, among which L-arginine was the most efficient
effector in improving the refolding of human group X phospholipase A,, and its structural analogs, L-citrulline,
had less effect. L-lysine and L-arginine methyl ester could not improve phospholipase A, refolding. In addition,
L-arginine inhibited the formation of aggregates and of intramolecular disulfide bonds. These results showed that

both carboxyl and guanidyl residues of L-arginine were essential for improving protein refolding.
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