
Acidity of Metal-bound Water

Ion Radius(Å) pKa 
K+ 1.52  14.5 
Na+ 1.16 14.2 
Ca2+  1.14 12.8 
Mg2+ 0.86 11.4 
Mn2+ 0.97 10.6 
Cd2+ 1.09 10.2 
Fe2+ 0.92 9.5 
Co2+ 0.88 9.6 
Zn2+ 0.88 9.0 
Al3+ 0.67 5.0 
Fe3+ 0.78 2.2 
 

M(H2O)6
n+ ⇔ M(H2O)5OH(n-1)+ + H+
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Carbonic 
Anhydrase

Kd (Zn2+) = 4 pM
koff = 8.5 x 10-5 min-1

t1/2 = 140 hr



Substrate Binding in Carbonic Anhydrase

His64

�H+ wire�

Substrate binding
Pocket

Look! I’m CO2!



CA: Radiation to Reaction
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The Zinc Environment
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CA2 Acidity

Fierke (1994) Biochemistry 33, 15233

 kcat/Km (M-1s-1) pKa 
WT 2500 6.8 

H119D 830 8.6 
H119Q 1490 6.9 
Q92L 1750 6.4 
Q92E 1362 7.7 
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Malonyl-CoA Decarboxylase
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Proposed AADC Mechanism



Acetoacetate Decarboxylase
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Acetoacetate Decarboxylase

Non-polar environment around K115

K116 is not near K115



Oxaloacetate Decarboxylase
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