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[Mb]; is the total concentration of myoglobin in all forms (free Mb and CN"-bound
Mb).

Kinetics of the forward rate of reaction of CN" binding to the protein were
calculated (Vega-Catalan et al., 1986) using the relation &, ,,,) = Kp X k.y(,,,, Where
K, 1(appy @0d Ky, are the apparent forward and reverse rate constants, respectively, of
the reaction Mb* + CN° <& MbLCN. The same experiments as those used for
determining the binding constants were used for the kinetic analyses.

Cyanogen Bromide Modification of Myoglobins. All three myoglobins
(recombinant, native, and MbH93Y) were reacted with CNBr (Aldrich) according to
the procedure first used by Jajczay (1970), except that ~100-fold excess, rather than
stoichiometric amounts (Jajczay, 1970) of CNBr were used relative to each protein.
The reaction with CNBr therefore followed pseudo first-order kinetics. The UV/visible
spectra were recorded and the rate of decrease of the Soret band was monitored
following the addition of molar equivalents of H,0, to myoglobin (native or
MbH93Y).

Acide>Alkaline Transitions. The acide>alkaline transition profiles of native
SWMb and MbH93Y were determined in both the forward and reverse directions with
increasing concentrations of NaOH and HCI, respectively. Proton dissociation
constants (pK,) were determined from a plot of the percent change in absorbance as
a function of pH (Yamazaki et al., 1974). Hill coefficients were calculated graphically,
log[y/(1-y)] vs. pH, where y is the fraction of sites filled and 1-y is the fraction of sites

not filled. The slope of this line is #.
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XAS Data Collection and Analysis. XAS experimental data were recorded at
the Stanford Synchrotron Radiation Laboratory (SSRL), Stanford, CA, on Beamlines
VI-2 and IV-3, and at the National Synchrotron Light Source (NSLS), Brookhaven
National Laboratory, Upton, NY, on Beamline X9, using procedures and experimental
parameters identical to those previously described (Powers et al., 1981; Chance et al.,
1984; Powers et al., 1984, 1987; Sinclair et al., 1992). The beamline monochromators
at both sources were equipped with Si 111 crystals providing 2-3 eV resolution at the
Fe K-edge (7,110 eV) (Sinclair et al., 1992). Fluoroscence was monitored using a 13-
channel Ge detector. Data for all myoglobin samples were collected at both the NSLS
and SSRL while that for HEC was collected at only NSLS. The data were recorded
by counting the fluorescence photons emitted from the sample at specific energies.
Scans ranged from 7,050 to 7,800 eV (Figure 3) and were analyzed by procedures
described previously (Powers et al., 1981; Lee et al., 1981; Powers et al., 1984). The
fractional modulation of the absorption due to EXAFS, which is deduced from XAS

data, is

x(k) ~ ZA(k) sin{2[kr; + oy (k)]}

where A,(k) ~ N.Z exp[-26.%k?] exp[-2r/A(k)] for k = 4 A?
k'r?

and k ~ [E, ,, - EgJ'?




