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Fig. 1 UV absorbance spectra of Trp analog labeled DsbA
proteins

I: Natural DsbA protein: 2: 5FTrp labeled DshA protein; 3: 5
OH-Trp labeled DsbA protein, where a hroad shoulder appears near

315 nm.
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Fig. 2 Near UV circular dichroic spectra of Trp analog
labeled DsbA proteins

I': Natural DsbA protein, where there is a strong negative peak at

around 290 nm; 2: 5 O0H-Trp labeled DsbA protein, where there have

two positive peaks at 297 nm and 322 nm and a negative peak at
279 nm. The pathlength of the cuvette is 1 em and the protein
concentrations for the measurements are 41. 4 Hmol/ L. for natural DshA
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Fig. 3 Fluorescence emission spectrum of 5 OH Trp labeled
protein

I: Natural DsbA protein, where there is no detectable emission

fluorescence when excitation at 315 nm; 2: 5OH-Trp labeled DsbhA

protein.  When excitation at 315 nm, there presents a strong

”'lllll'('?!'i(f{'?['!(fl‘. emission w i1|'| ”1(‘? II'IiIKiII'IUU] at 33? nm.
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Fig.4 ""FNMR spectra of 5 F Trp labeled DsbA protein
The one dimensional " FNMR was performed on a 300 MHz NMR
spectrometer, and the resonance frequency of 8 nuclei was 282 MHz The
concentration of the labeled protein was ~ 5 mmol/ L buffered with phosphate
(D20, pH 4. 0). The sampling time was about 1 h and the temperature was
22°C. The chemical shift of "F was calibrated by trifluoroacetic acid. The
oxidized DsbA protein ( upper) exhibits two peaks, - 38.64 ppm and
- 38.87 ppm, which were assigned to contribution of FTrp76 and
F-Trp 126, respectively. The reduced DshA ( down) shows a chemical shift
change in the F-Trp76 peak to a lower field of 0. 20 ppm and no change in

F-Trp126 peak.
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Study of the Structural Environment of DsbA Protein by Labeling of
Tryptophan Analogs
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Abstract Tryptophan analogs were biosynthetically incorporated into the tryptophan sites of DsbA protein to
investigate the spectroscopic characteristics, local environments of tryptophans. This technique by using
tryptopharr analog labeling may be of potential application to studying structure function relationships and
proteimr protein interactions. 5 hydroxytryptophan labeled DsbA protein presents a fluorescence excitation
wavelength at 315 nm and an emission near 340 nm. The chemical shifts of Trp76 and Trpl26 in 5
fluorotryptophan labeled DsbA were identified in "’F-NMR spectra, and change of the chemical shift of Trp76
can reflect the conformational change of DsbA protein during redox reaction. The future work is to use specific
fluorescence and ""F-NMR of labeled DsbA protein to study its redox properties and interaction with substrates.
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