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Fig. S1. Sequence alignment of Cu*-ATPases. The protein sequences of Xenopus tropicalis ATP7TA
(xATP7A, NCBI sequence: NP_001361526.1) and ATP7B (xATP7B, NCBI sequence: XP_002936778.2),
Homo sapiens ATPTA (hATP7A, NCBI sequence: NP_000043.4) and ATP7B (hATP7B, NCBI sequence:
NP_000044.2), and Legionella pneumophila Cu*-ATPase (LpCopA, NCBI sequence: WP_010946759.1) are
aligned. Domain boundaries and transmembrane helices are indicated for xATP7B. Conserved amino acids
critical for Cu* transport are highlighted.
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Fig. S2. Cryo-EM processing workflow. (A) Representative image and 2D class averages of XATP7Bgy.
(B) CryoSPARC ab initio model. (C) Simplified Cryo-EM image processing workflow for xATP7Bgum. (D)
Consensus, state 1 and state 2 density maps colored by local resolution using Blocres. (E-G) Fourier shell
correlation (FSC) between two independent half-maps following non-uniform refinement (E), FSC
between two independent half-maps following density modification (F) and FSC between density modified
map and model following real space refinement (G). Black, blue and red curves correspond to consensus,
state 1 and state 2 reconstructions, respectively.



A domain

Fig. S3. Cryo-EM density. Representative densities of the TM helices and cytoplasmic domains for the
state 1 reconstruction.




A domain

P domain

Fig. S4. Structure of xXATP7Bgy in the E2-Pi state. (A) Active site in the P domain. (B) Superposition of
structures of LpCopA (PDB: 3RFU) and the core of xATP7Bgy.



Fig. SS. Surface electrostatic potential of the XATP7Bgy; core (A), MBD6 (B), and ATOX1 (C).
Surface electrostatic potential is indicated by colors (red, —5 kT/e; white, neutral; blue, +5 kT/e). The frog
ATOX1 model was generated on the basis of the crystal structure of human ATOX1 (PDB code: 1FEE).



Table S1. Cryo-EM data collection, refinement and validation statistics

Consensus State 1 State 2
(EMD-25137)  (EMD-25138) (EMD-25139)
(PDB 7S13) (PDB 7S516) (PDB 7S17)
Data collection and processing
Magnification 22,500x 22,500x 22,500x
Voltage (kV) 300 300 300
Electron exposure (e—/A%) 58.8 58.8 58.8
Defocus range (um) -1.2t0-2.5 -1.2t0-2.5 -1.2t0-2.5
Pixel size (A) 0.85 0.85 0.85
Symmetry imposed Cl1 Cl1 Cl1
Initial particle images (no.) 1,889,296 1,889,296 1,889,296
Final particle images (no.) 257,208 138,790 118,418
Map resolution (A) 3.19 3.32 3.49
0.143 FSC threshold
Density modified resolution (A)  3.11 3.25 3.41
Refinement
Initial model used (PDB code) 3RFU 7513 7513
Model resolution (A) 3.25/2.71 3.34/2.73 3.46/2.92
0.5/0.143 FSC threshold
Model resolution range (A) 300-3.1 300-3.2 300-3.4
Model composition
Non-hydrogen atoms 6629 6629 5510
Protein residues 879 879 728
Ligands 2 2 2
B factors (A%)
Protein 104 102 71
Ligand 41 51 48
R.m.s. deviations
Bond lengths (A) 0.002 0.002 0.002
Bond angles (°) 0.385 0.460 0.474
Validation
MolProbity score 0.99 1.23 1.40
Clashscore 2.14 4.57 5.23
Poor rotamers (%) 0.00 0.00 0.00
Ramachandran plot
Favored (%) 98.49 98.61 97.36
Allowed (%) 1.51 1.39 2.64
Disallowed (%) 0.00 0.00 0.00
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