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Supplementary Figure S1. Intuitive FoldX stability context for MT-ND1 and MT-CYB variants

Model-level FoldX score overview
Gray = WT repaired; blue = variant model. This panel is not a point-scan DeltaDeltaG distribution.
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Data: FoldX outputs under FinalDATA/alphafold. Panel A shows model-level FoldX scores; panels B-C show local position-scan DeltaDeltaG distributions. The ND1
frameshift/truncation score is shown as off-scale because it is not a single-residue substitution scan. All panels provide in silico structural support, not direct
functional validation.
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Supplementary Figure S2. MT-ND1 molecular-dynamics simulation summary

Global trajectory metrics plus intuitive hydration/PCA replicate interpretation.

A Global GROMACS metrics, including DSSP alpha-helical content

Supplementary Figure S2A. Global MT-ND1 molecular-dynamics metrics
Secondary-structure panel is included as a structural-integrity control rather than as primary evidence of functional disruption.
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Data: GROMACS .xvg outputs under FinalDATA/alphafold/gromacs/results/Compare. H-bond counts are global and should not be interpreted as inter-subunit contacts.

B Hydration/PCA replicate summary with model-to-MD guide

Supplementary Figure S2B. Hydration/PCA replicate summary

Raw advanced plots are retained; replicate consensus and model guide clarify what the lines, dots, and basins mean.
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Claim boundary: the combined panel supports altered hydration-coupled conformational sampling. It should not be captioned as direct proof of proton transfer or proton-pumping failure.

Secondary structure is a structural-integrity control; global H-bond counts are not inter-subunit contact counts. Water/PCA readouts support altered dynamics, not direct proton-transport measurement.
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Supplementary Figure S2. MT-ND1 molecular-dynamics simulation summary

Global trajectory metrics plus intuitive hydration/PCA replicate interpretation.

A Global GROMACS metrics, including DSSP alpha-helical content

Supplementary Figure S2A. Global MT-ND1 molecular-dynamics metrics
Secondary-structure panel is included as a structural-integrity control rather than as primary evidence of functional disruption.
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Data: GROMACS .xvg outputs under FinalDATA/alphafold/gromacs/results/Compare. H-bond counts are global and should not be interpreted as inter-subunit contacts.

B Hydration/PCA replicate summary with model-to-MD guide

Supplementary Figure S2B. Hydration/PCA replicate summary

Raw advanced plots are retained; replicate consensus and model guide clarify what the lines, dots, and basins mean.
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Secondary structure is a structural-integrity control; global H-bond counts are not inter-subunit contact counts. Water/PCA readouts support altered dynamics, not direct proton-transport measurement.
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