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Fig.1 The absorption curves of bR oxidized by
NBS. (A) Wavelength-scanning from 250 to 700 nm,
including 568 nm light-adopted bR characteristic apex;
(B) The characteristic apex of Trp residues (260~
300 nm). ([BR]=6.3x10*mol/L; pH=4.97)
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Table 1 The UV-Vis absorption spectrum data of NBS-Oxidized Trp Residues in bR
NBS/bR 280 nm . Characteristic apex
. dA 5 Oxidized number
(molar ratio) absorbance (nm)
0 0.7953 0 0 568.5
2 0.7656 0.0297 1.12266 569.5
4 0.7437 0.0516 1.95048 569.5
7 0.7211 0.0742 2.80476 569.5
10 0.6917 0.1036 3.91608 569.5
14 0.6655 0.1298 4.90644 566.5
18 0.6371 0.1582 5.97996 564
7 R iigg NBS/bR (molar ratio)
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Fig.2 Number of oxidized trp residues corre-

sponding to the different NBS/bR molar ratio.
([BR]=6.3x10° mol/L; pH=4.97)
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Fig.3 The fluorescence spectrum of bR oxidized by
NBS. The number of Trp residues oxidized is 1.12.
1.95. 2.8 and 3.92 corresponding to the NBS/bR
molar ratio 2. 4. 7 and 10 respectively. ((BR]=6.3x
10 mol/L; pH=4.97)
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Fig.4 The stereo images of retinal and the four

partly-quenched or non-quenched Trp residues in bR.
The distances between Retinal and the Trp residues'
conjugated structure are 2.201 nm (Trpl0). 1.765 nm
(Trp12).  1.663 nm (Trp80) and 0.992 nm (Trpl137)

respectively
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SPECTRUM IN bR WHEN

OXIDIZED BY N-BROMOSUCCINIMIDE
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Abstract: The number of oxidized Tryptophan (Trp)

of all the eight Trp residues of bR and the

corresponding spectrum change when modified by N-bromosuccinimide (NBS) gradually (redox) via

UV-Vis absorption spectrum and fluorescence spectrum were researched. The results revealed that the

number of oxidized Trp residues is about 4 when increasing the NBS/bR molar ratio normally, but if

more NBS is used, This number will rise to 6~7. The Trp residues' characteristic fluorescence peak will

be decreased and blue-shifted during the chemical modification. Results revealed still that there may be

three different kinds of Trp residue structure in bR. The research results are important and meaningful

for making clear the Trp-retinal coupling energy transfer,

the fluorescence lifetime of individual Trp

residue and the role of Trp residues in membrane protein's structure and function.

Key Words: Bacteriorhodopsin (bR); Trp residues; N-bromosuccinimide (NBS);

UV-Vis absorption; Fluorescence



