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Figure S1. Distribution of the calculated QM/MM interaction energies between CO 
and the wild type Mb protein environment as a function of the electric fields along the 
CO bond.
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Figure S2. Distribution of the calculated QM/MM interaction energies between CO 
and the H64L Mb protein environment as a function of the electric fields along the CO 
bond.
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Figure S3. QM/MM interaction energies between the HF molecule and 492 TIP3P 
waters as a function of the electric field (the positive direction of the electric field is 
defined from F to H) along the F-H bond. The best fit line was shown in red (y=-
0.08168x+0.026123). The obtained electrostatic energy-based atomic charges (EEC) 
are H0.42674F-0.42674 given that the equilibrium bond length of the F-H is 0.83 Å. The 
QM/MM calculations were performed at the electrostatic embedding B3LYP/aug-cc-
pVDZ/TIP3P level. 10,000 different structures generated from 10 ns classical MD 
simulation were employed.


