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SUPPLEMENTAL EXPERIMENTAL PROCEDURES

Reduction potential determinationsFhe midpoint reduction potential of sBdbD was deiaed by
calculating the fraction of sBdbD reducédat each point in the titration and for each delecesonance in
the NMR spectrum.f, was plotted as a function of the system potensiat the data fitted to the Nernst
equation (Equ. S1), where ks the midpoint potential of sBdbD, is the number of electrons, is the
Faraday constanR is the gas constank,is the temperature and E the potential of the GSSG/GSH couple.
A value of -240 mV was used for the standard rguutential of GSSG/GSH at pH 7 and 25 °C (1).
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Determination of pH stability range and cystein®lipK, values- Following the reaction of cysteine side
chains with alkylating reagents is a well estaldishmethod for determining theKp values of protein
cysteine thiol groups, where the observed ratetaahss proportional to the extent of thiol depration at
a given pH (2-4). sBdbD, pre-reduced by incubatigth 1 mM tris(2-carboxyethyl)phosphine (TCEP) for
hr, was added (final concentration 0.1 uM) to 3ahimixed buffer containing 15 uM 6-bromoacetyl-2-
dimethylaminonaphthalene (badan) Emission spegtee recorded every minute for 45 min using an
excitation wavelength of 380 nm. Observed ratestamis for badan-labeling were obtained by fitting
fluorescence changes at 540 nm for each pH valug $ingle exponential function. Kp values were
determined by fitting the data to a modified forftloee Henderson-Hasselbach equation (Equ. S2),(3,5)
wherek, is the pseudo-first-rate constaky, is the baseline rate ardis the rate constant for cysteine
modification reaction.
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Protein conformational stability measuremenEuorescence intensity at 353 nm was convertdthttion
unfolded,f,, where fluorescence intensity in the absence phtdgant and at 6 M denaturant were taken as
values for the native and denatured forms of ttedefm, respectively.f, was plotted against denaturant
concentration and data were fitted to Equ. S3, whescribes a two step unfolding process:
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whereAG® is the Gibbs free energy for unfolding at zeematurant concentration [D] amad describes the
dependence diG on the concentration of denaturant. Note thatGibbs free energy of unfolding can be
converted into that of stabilization by changing fign. Midpoints of unfolding (§2) were calculated using
Equ. S4.

Dys = —4G°/m (S4)



SUPPLEMENTAL FIGURES

Fig. S1: ‘Unbiased’ omit electron density maps confirming tte redox status of the active site cyesteine
thiols in structures of sBdbD (A) Reduced BdbD (at 1.5 A resolution). (B) Oxi&tl BdbD (at 2.3 A
resolution). (C) Oxidized, EDTA-treated BdbD (aB4.A resolution). In each case, 2|Fo|-|Fc| elactro
density maps were calculated using phases derreed & model in which the active site CPSC residues
were removed and a round of restrained refinemeplied before map calculation. All maps are corgdu

at 1.50. The density clearly shows continuous electramsdg between the sulfur atoms in both ‘B’ and ‘C’
indicating the presence of a disulfide bond while teduced structure, ‘A’, does not. Careful insipecof

the maps during refinement showed that the oxid&eadcture has a mixture of redox states dominhted
the disulfide form, whereas the EDTA-treated oxdistructure represents a fully oxidized population
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Fig. S2. Comparison of as isolated sBdbD C4 site with EDTA-treated sBdbD structures (A) Reduced
BdbD. (B) Reduced EDTA-treated sBdbD. (C) OxidiZ€dTA-treated sBdbD. Question marks denote the
central ion (known to be &ain reduced BdbD), which may be either a low ocougyaC&" site, or a high
occupancy sodium atom (or both). For reduced Bdb®C4&" site is fully occupied and has a 7-coordinate
capped-octahedral geometry. In the EDTA-treatedctires, one of the waters is lost, and the sjmce
partially occupied by GIn176. In addition, Glull8oats multiple side chain conformations, only orfie o
which is close enough to coordinate the central ion



SUPPLEMENTAL TABLES

Table S1: Data collection and refinement statists

Reduced EDTA-treated BdbD Oxidized EDTA-treated Bdh

Space group
Unit cell

Unique reflections

Resolution (A)
Reym

I/o(1)
Completeness (%)
Multiplicity

rmsAngle (°)
rmsBond (A)
Free c.c.

P2, P2,
a=38.55, b=43.63, c=54.58, a=38.55, b= 43.57, c= 54.56,
p=107.40 p=107.40

33,423 18,095

25.08 -1.40 (1.48-1.40) 36.79 -1.69 (1.78-1.69)
0.058 (0.351) 0.052 (0.286)

9.6 (2.4) 19.9 (3.5)

97.8 (99.6) 92.7 (66.2)

3.4 (3.5) 5.4 (4.0)

0.2088 0.195

0.2544 0.250

1.207 1.225

0.008 0.010

0.918 0.918

Values in parentheses represent the highest resokltell.
Free c.c. is the correlation coefficient calculateth the free reflection set.
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