Supporting Information

The pH titration of DHP was carried out using a Hewlett Packard 8453 multi-wavelength spectrometer.  100 mM citrate buffer was used for pH 4.0-6.9, 100 mM phosphate buffer was used for pH 7.0-8.2 and 100 mM carbonate buffer was used for pH 8.2 - 11.0 in the pH titration study.  Protein samples at various pHs were made by adding a few micro liters of a concentrated ferric sample to the buffer solution.  Data collected was imported into Igor Pro 5.0 for singular value decomposition (SVD) analysis.  SVD analysis decomposes the data matrix of wavelength,  vs. time into a set of orthogonal basis vectors. The transformation is A(,t) = VT()WU(t) where the VT() matrix contains the basis spectra and the U(t) matrix contains the corresponding time courses.  The W matrix contains the weighting of eigenvalue that defines the magnitude of each component in the original data set. The component from SVD analysis that describes the change ligation state from ferric to ferric hydroxy was fitted to equation 1.
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Figure S1. Myoglobin titration to determine the pKa of the acid-alkaline transition.  The pKa from the fit to the data is 9.55.
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Figure S2. Horseradish peroxidase titration to determine the pKa of the acid-alkaline transition.  The pKa from the fit to the data is 10.3.
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Figure S3. A. The Soret band for conversion from ferric to ferric hydroxide DHP is shown as a function of pH.  B. Plot of the second component of SVD analysis of the data in the panel A, the data has been fit to a two state equilibrium given in Eqn. 1.
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Figure S4. Bromide adducts of Mb and DHP.
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Figure S5. Chloride adducts of Mb and DHP.
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Figure S6. Thiocyanate adducts of Mb and DHP.
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Figure S7. Azide adducts of Mb and DHP.
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