Supplementary Materials
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Figure S1. Sanger sequencing of Ciroz+/+ and Ciroz-/- mice.
Sanger DNA sequencing confirms Ciroz gene knockout in mice, with 9999 base pairs (bp) missing.
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Figure S2. The procedure of variant identification. 
Abbreviation: hom= homozygous variants, het= heterozygous variants.
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Figure S3. Protein sequence alignment of CIROZ orthologs from Homo sapiens, Rattus norregicus, Mus musculus and Danio rerio.
[bookmark: _GoBack]Asterisks (*) indicate amino acid residues conserved across all four species. Residues conserved in three species are shown as white text on black background, while residues conserved in two species are shaded in gray. The shading intensity reflects the degree of conservation, with darker shading indicating higher conservation. Dashes represent gaps introduced to optimize the alignment.
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