


DsbA – Helix Dipole Influence 
Cys30 pKa

Cys30

Cys33





X32 E˚’ (V)
His -0.122
Leu -0.158
Tyr -0.159
Ser -0.172

pKa C30
3.4
4.4
3.8
4.9

Protein Science (1997), 6: 1893-1900. 





How to Catalyze Superoxide 
Disproportionation

Ox + e- ➙ Red
O2

•- ➙ O2 + e-

Ox + O2
•- ➙ Red + O2

Ered˚� > -0.18 V
-Ered˚� = +0.18 V
+

Erxn˚� > 0 V

Red➙ Ox + e-

O2
•- + 2 H+ + e- ➙ H2O2

Red + 2 H+ + O2
•- ➙ Ox + H2O2

-Ered˚� > -0.91 V
Ered˚� = +091 V

+

Erxn˚� > 0 V



Structure of CuZnSOD



Reduction Potential Varies with pH



Reduction Changes Coordination

Cu+ Zn2+

His61
neutral



Reduction Changes Coordination

Cu2+
Zn2+

His61
(anion)



Azide Complex with CuZnSOD

His46

Arg143

Zn

Cu



Azide Complex with CuZnSOD

His46

Arg143

Zn

Cu

His46 is 2.76 Å from Cu

N3-



Mechanism of CuZnSODStart
Here

Note H+

to H61

H61 delivers
H+ to O2

- on reduction



Some reduction potentials

Half –reaction E˚ (V) 
Fe(phen)3

3+ + e- → Fe(phen)3
2+ 1.06 

Fe(H2O)6 
3+ + e- → Fe(H2O)6 

2+ 0.77 
Fe(CN)6

3- + e- → Fe(CN)6
4-  0.36 

Fe(EDTA)- + e- → Fe(EDTA)2-   0.10 
Fe(C2O4)3

3- + e- → Fe(C2O4)2
2- + C2O4

2- ~0 
 



Fe vs. Mn SOD
Gln69
Gln146

His26
His26

His73
His81 His160

His171

Asp156
Asp167



FeSOD Mechanism


