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Trinuclear cluster parameterization 

 
Table S1: RESP charges used in the parameterization of the tautomeric imidazole ring of histidines 
in the trinuclear cluster with copper ions. 

 

HIS T3 Charge (ua) HIS T3 Charge (ua) HIS T2 Charge (ua) 

CB -0.3384 CB -0.2365 CB -0.3243 

HB1 0.1649 HB1 0.1179 HB1 0.15760 

HB2 0.1649 HB2 0.1179 HB2 0.15760 

CG 0.2436 CG 0.2767 CG 0.3549 

ND1 -0.3081 ND1 -0.3432 ND1 -0.3691 

HD1 0.3658 CD2 -0.3095 HD1 0.3786 

CD2 -0.2280 HD2 0.2348 CD2 -0.3345 

HD2 0.1892 CE1 0.0378 HD2 0.2223 

CE1 0.0378 HE1 0.1712 CE1 0.0285 

HE1 0.1712 NE2 -0.2416 HE1 0.2212 

NE2 -0.2788 HE2 0.3706 NE2 -0.2021 

Cu
+
 0.4351 Cu

+
 0.4351 Cu

+
 0.4351 

HIS T3 Charge (ua) HIS T3 Charge (ua) HIS T2 Charge (ua) 

CB -0.3160 CB -0.3729 CB -0.3027 

HB2 0.1865 HB2 0.1793 HB2 0.1816 

HB3 0.1864 HB3 0.1793 HB3 0.1816 

CG 0.2981 CG 0.3283 CG 0.3270 

ND1 -0.2613 ND1 -0.4219 ND1 -0.2427 

HD1 0.3841 CD2 -0.2602 HD1 0.3816 

CD2 -0.3023 HD2 0.2646 CD2 -0.3105 

HD2 0.2235 CE1 0.0474 HD2 0.2324 

CE1 0.0474 HE1 0.1935 CE1 0.0054 

HE1 0.1935 NE2 -0.2152 HE1 0.2476 
NE2 

Cu2+ 

-0.3192 

1.0377 

HE2 

Cu2+ 

0.3988 

1.0377 

NE2 

Cu2+ 

-0.2937 

1.1835 
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Results 
 

Table S2: Pka state of acid residues near the trinuclear cluster. pKa: The predicted pKa. 

Offset:The difference between the predicted pKa and the system pH. 
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