
3B15 

I  

 

(
1 2

) 
1

 
2

Phung Thi Viet Bac
1 1

1
 

1
 

 

3

I 592-625nm

[1] Pseudomonas aeruginosa I

c [2]

3 5

(Figure 1)

[3-5]  

(DFT) 2-site Hubbard model

on-site Coulomb 

potential [6, 7]

c

[8]

 

28 I PDB

B3LYP/6-31G**/IEFPCM

Nernst (ERP)

 

ERP = !G / nF (1) 

!G = !Ev " !Es (2) 

n F !G (2)

Gaussian03[9]

 

Table 1

(1)

Figure 2 

Figure 1. Active site of P. aeruginosa 

azurin (type I copper protein). 
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Table 1. Calculated reduction potential [mV] of type I copper proteins by B3LYP/6-31G(d,p) and 

Eq.(1). 

Protein (PDB ID) Coordination* Calculated ERP [mV] Eexp [mV vs. NHE] 

Azurin (4AZU) 5 tb 760.01 310 

Stellacyanin (1JER) 4 dt 906.44 260 

Nitrite reductase (1NDT) 4 tpy 870.98 260 

Ceruloplasmin (1KCW) 3 tpl 1034.73 >1000 

*The number of coordinated ligands to Cu ion and coordination structures are presented as follows; tb 

(trigonal bipyramidal), dt (distorted tetrahedral), tpy (trigonal pyramidal), and tpl (trigonal planar). 
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Figure 2. Calculated reduction potentials of the cluster models 

and experimental values of type I copper proteins [mV]. 


