
 

 

 



 

 

 

 



Figure S1. Sequence alignment of ATP8A1 and other P4-ATPase. UniProt accession numbers: 

ATP8A1 (UniProt: Q9Y2Q0), ATP8A2 (UniProt: Q9NTI2), ATP8B1 (UniProt: O4352), ATP8B2 

(UniProt: P98198), ATP10A (UniProt: O60312), ATP11C (UniProt: Q8NB49). This alignment was 

performed with online server ENDscript (https://espript.ibcp.fr/ESPript/ENDscript/).  



Figure S2. The coupling energy of the system during the conformational changes. 

 

Table S1. The energy decomposition of I1, T1, I2, T2, P state (unit: kcal/mol). 

 EForm2MC 
1 EScaled size 

2 EHydro 
3 EVDW 

4 E-DG UF 
5 EPOLAR 

6 Etotal 
7 STD 8 

I1 −45.30 254.49 −946.28 −24.83 0.96 −66.02 −826.98 0.41 

T1 −24.70 254.49 −923.85 −25.88 0.96 −63.30 −782.28 1.36 

I2 −34.60 254.49 −943.07 −24.45 0.96 −66.52 −813.19 0.20 

T2 −22.28 254.49 −943.83 −24.50 0.96 −67.30 −802.46 0.67 

P -19.53 254.49 -956.36 -24.00 0.96 -65.40 -809.84 0.40 

1 Electrostatic energy term obtained using whole residue charges (0 or ±1), which minimize 

electrostatic energy in the MCPT method. 2 Empirical term that takes into account the effect of 

protein size on folding free energy. 3 Scaled hydrophobic energy term. 4 Scaled van der Waals energy 

term. 5 Negative of a scaled charge–charge energy estimate of an unfolded protein. 6 Polar energy 

contribution term. 7 The sum of EForm2MC, EScaled size, EHydro, EVDW, E-DG UF, and EPOLAR. 8 The standard 

deviation. 


