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STUDIES ON THERMAL DYNAMICS OF PROTEIN BY
TWO-DIMENSIONAL CORRELATION INFRARED
SPECTROSCOPY

YUAN Bo, ZHAO Hai-Ying, HUANG Mei-Zhen, DOU Xiao-Ming _
(Molecular and Photonics Lab, Physical Department, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract ; Sample-sample (s-s) and wavenumber-wavenumber (w-w) two-dimensional (2D) correlation analysis of Fou-
rier-transform infrared (FT-IR) spectra were employed to investigate the thermal dynamics of bovine serum albumin ( BSA)
in the aqueous solution. S-s 2D correlation spectra show the temperature profile of BSA, which indicates that the drastic
variations in BSA structure starts at 66 C. However, w-w 2D correlation spectra reveal the variations in the structure of
BSA and their orders of variation in the process of temperature elevation. The study demonstrates the key roles of 2D corre-
lation spectra in the analysis of thermal dynamics of protein.
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Fig. 1 Representative difference IR spectra of BSA in aque-
ous solution(5.0wt% ) at the temperature of 26,4274 and
90°C, by subtracting the contribution of water at the same
temperature in the 1700—~1350cm ™' region
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Table 1 The assignments of IR bands of the BSA in aque-
ous solution from the one-dimensional spectra and two-di-
mensional correlation spectra in the 1700.1600cm ™' region
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Fig.2 (a) Three-dimension (3D) presentation of synchro-
nous sample-sample 2D correlation specira generated from
temperature-dependent (26 ~90°C ) difference IR spectra of
BSA in aqueous solution in the spectral region of 1700—

1600cm ™. (b)slice spectra of the 3D presentation shown
in Fig.2(a)
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Fig.3 Synchronous(a) and asynchronous (b) wavenum-
ber-wavenumber 2D correlation spectra constructed from
temperature-dependent (26 ~ 66°C ) difference IR spectra of
BSA in aqueous solution in the spectral region of 1700—
1600cm ™'
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Fig.4 Synchronous (a) and asynchronous (b) wavenum-
ber-wavenumber 2D correlation spectra constructed from
temperature-dependent (68 ~90°C ) difference IR spectra of
BSA in aqueous solution in the spectral region of 1700—
1600cm ™
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