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Fig. 1 Deduced amino acid sequence of the fusion protein Trx-GcGASA. Thioredoxin and G¢GASA are indicated by italic letters

and bold letters, respectively. Trp. Tyr and Phe are labelled by triangle, asterisk and squares. respectively
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Elution profile of the supernatant of Trx-GcGASA through Ni#*-NTA affinity column and 15% SDS-PAGE analysis of the

collected fractions. (a): The monitoring wavelength was set at 280 nm. The protein was eluted from the column with a line-
ar gradient from 20 mmol *+ L' imidazole to 200 mmol « L™' imidazole in 20 mmol + L™' Tris-HCI and 500 mmol « L'
NaCl. (b): The different lanes are: 1. Flowing through, 2. Elution A, 3. Elution B, 4. Elution C, M. standard protein

marker. The target protein was shown by arrow
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Fig. 3  Fluorescence emission spectra of Trx-G¢cGASA in 20
mmol + L™' phosphate buffer (pH 7.0) upon excita-
tion at 260 nm (line 1), 270 nm (line 2), 280 nm
(line 3), 285 nm (line 4), 290 nm (line 5), 292 nm
(line 6), 295 nm (line 7), 298 nm (line 8) and 300

nm (line 9), respectively
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Fig. 4 Fluorescence emission spectra of Trx-G¢GASA in 20 mmol « L™ phosphate buffer (pH 7.0) in the absence of DTT (solid
line) and in the presence of DTT (dotted line) with the excitation wavelength of 260 nm (a) , 280 nm (b) and 295 nm (b) ,

respectively
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Fig. 5 Effects of 0.5 mmol + L™' GSSG and 5 mmol + L™! peroxide on the intrinsic fluorescence of fusion protein
Trx-GeGASAwith the excitation wavelength of 260 nm ((a) and (¢)) and 295 nm ((b) and (d))

30001

® 3000{ ©

6.0 mol'L!
5.6 mol'L!
5.2 mol'L!
4.3 mol'L!
3.4 mol'L!
2.6 mol'L!
1.7 mol'L!
0.8 mol'L!
0 molL!

3451
2000 1
20001

-DTT

1000 407

Fluorescence intensity/a.u.

10004

Fluorescence intensity at 346.2 nm

Maximum fluorescence emission wavelength

i T 1 335 T T T T T
300 400 500 0 2 4 6 2 4

Wavelength/nm [GdnHCI] [GdnHCI]

o4
o4

Fig. 6 Various concentraion GdnHCl-induced changes of A.. (a) and changes of fluorescence intensity at

346.2 nm (b) upon excitation at 290 nm. In panel (¢). the excitation wavlength was 260 nm
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Fig. 7 Fluorescence emission spectra of Trx-GeGASA in 20 mmol + L™ phosphate buffer (pH 7. 0) in the absence of 6 mol « L™’
GdnHCI and 1mmol « L™" DTT (solid line) , in the presence of 6 mol « L™' GdnHCI without 1Immol « L™" DTT (dotted

line) and in the presence of both 6 mol + L™' GdnHCI and 1 mmol - L™' DTT (dashed line) with the excitation wavelength
of 260 nm (a), 280 nm (b) and 295 nm (¢), respectively

Table 1 Relative ratio of fluorescence intensity at A, for Trp and 305 nm for Tyr, i.e. Fp,/Fss. In the

case of a and b, Trp had the maximum fluorescence emission wavelength at 337. 2 or 342. 2 nm
Aex Trx-GeGASA? Trx-GeGASA+DTT?  Trx-GeGASA-DTT+6 mol « L7! GdnHCI®  Trx-GeGASA+DTT+6 mol « L™! GdnHCI®
260 nm 0.7 1.8 1.6 1.6
270 nm 0.7 1.7 1.2 1.4
280 nm 0.8 1.9 1.3 1.6
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Effects of Redox State of Disulfide Bonds on the Intrinsic Fluorescence
and Denaturation of Trx-Fused Gibberellin-Induced Cysteine-Rich Protein
from Gymnadnia conopsea

ZHANG Teng', FENG Juan'*, LI Yang', CHEN Rui', TANG Li-xia' , PANG Xiao-feng', REN Zheng-long" *
1. School of Life Science and Technology, University of Electronic Science and Technology of China, Chengdu 610054, China
2. Sichuan Province Key Laboratory of Plant Genetics and Breeding, Sichuan Agricultural University, Ya’an 625014, China

Abstract In the present paper, thioredoxin-fused gibberellin-induced cysteine-rich protein from Gymnadnia conopsea , desigated
as Trx-GeGASA and expressed prokaryotically, was purified and identified by using Ni*" -NTA affinity chromatography column
and SDS-PAGE, and then its intrinsic fluorescence was investigated in the absence and presence of dithiothreitol (DTT), oxi-
dized glutathione (GSSG), peroxide and guanidine hydrochloride (GdnHCI) by means of steady-state fluorescence spectroscopic
methods. It was found that (1) at the neutral pH Trx-GcGASA had maximum fluorescence emission at 305 nm following excita-
tion at different wavelengths varying from 250 to 280 nm, which was ascribed to the fluorescence emission from tyrosine resi-
dues. (2) The reduction of disulphide bonds lead to the changes in the relative fluorescence intensity between tyrosine and tryp-
tophan residues from 0. 7 to 1. 8. (3) Both Tyr and Trp residues underwent 12%-21% decrease in fluorescence intensity with the
addition of 0. 5 mmol * L.™! GSSG or 5 mmol * L™ peroxide. The latter was roughly consistent with the antioxidative activity re-
ported in vivo. (4) No matter whether 1 mmol « ™! DTT was absent or present, the fusion protein could not be fully unfolded
With Amx <350 nm following the treatment of 6 mol « L' GdnHCl. (5) Fusion protein Trx-GcGASA experienced GdnHCl-in-
duced denaturation process, and the unfolding equilibrium curve could be well fitted by using two-state model, giving the Gibbs
free energy change (AG) of 3.7 kJ » mol !. However, it was not the case for reduced Trx-GcGASA protein. The aforemen-
tioned experimental results will not only provide some guides to investigate the effects of fusion partner Trx on the unfolding
thermodynamics, kinetics and refolding process of Trx-GecGASA, but also will be useful for further studies on the strucuture of

GA-induced cysteine-rich protein with the help of spectroscopic methods.
Keywords Gibberellin-induced cysteine-rich protein; Intrinsic fluorescence; Disulphide bonds; Denaturation
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