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Supplementary Methods
Structural Predictions evaluation of novel variants of CDH23 and SLC26A4 
Three missense variants of cadherin 23 (CDH23) isoform 1 (NCBI RefSeq: NP_071407) result in deduced substitutions p.(Pro458Leu), p.(Asn1523Ile), and p.(Arg1557Pro). These substitutions are located in a linker region between extracellular cadherin (EC) repeats EC4 and EC5, at the end of EC14 and in EC15, respectively (Supplementary Fig. S2). Since there are no experimentally reported 3D structures of these regions of human CDH23, I-TASSER (https://zhanggroup.org/I-TASSER/)1 modeled the protein structures. CDH23 isoform 1 is comprised of 3,354 amino acids that exceeds the maximum limit of amino acid residues that can be processed by I-TASSER1 software. Therefore, we performed two protein structure modellings using adjacent EC domains together with the linker regions. Linker-EC4-linker-EC5-linker was used for p.(Pro458Leu) (residues from 344 to 565). Linker-EC14-linker-EC15-linker was used for p.(Asn1523Ile) and p.(Arg1557Pro) (residues from 1415 to 1637). The quality of the structure models by I-TASSER was evaluated using confidence score. Using models of each target region with the highest confidence score (Supplementary Fig. S2), missense substitutions effect on protein stability was predicted using DUET (https://biosig.lab.uq.edu.au/duet/stability)2 and DynaMut (https://biosig.lab.uq.edu.au/dynamut/)3. Substitution p.(Arg457Tyr) is reported as unclassified variants 1 (UV1) substitution of CDH234, which we used as a control to evaluate protein stability predictions of an amino acid substitution located in a flexible region of CDH23. The Arg457 residue is located in a linker region between EC4 and EC5 and is close to a CDH23 Ca2+ binding site (452-NEND-455).

An experimentally determined 3D structure of human SLC26A4 is not available. But there is a predicted AlphaFold structure5 of the apo-form (AlphaFold: AF-O43511-F1-v4), which we utilized for protein stability predictions. Since SLC26A4 is an anion exchanger, we performed additional predictions using reported homologous protein structures determined in the absence and presence of anions. Cryo-electron microscopy determined structures of wild boar and mouse SLC26A4 are reported6,7. Amino acid sequence alignment of SLC26A4 showed that human and wild boar are 91% identical and 95% similar, respectively (NCBI RefSeq: human: NP_000432.1; wild boar: XP_003357559.1). Additionally, the wild boar SLC26A4 structure has an apo-form (PDB: 8UUK) which is not the case for the mouse SLC26A4 structure. We used two wild boar SLC26A4 structures (apo- and Cl--bound forms, PDB: 8UUK and 8SGW, respectively) determined in the presence and absence of Cl- ions. Protein stability changes of individual variants were evaluated by DUET and DynaMut. Protein structure visualizations were performed using Pymol (Version 2.5.2, Schrödinger, LLC., USA). Gibbs free energy predicted changes (ΔΔG) are summarized in Supplementary Table S4.

Supplementary Results
Protein stability predictions of CDH23 variants
[bookmark: _Hlk194911180]The longest isoform encoded by CDH23 is 3,354 residues with an N-terminal signal peptide and 27 extracellular ectodomains (EC) (NCBI RefSeq: NP_071407.4). In this study, we identified three novel missense variants of CDH23 [p.(Pro458Leu), p.(Asn1523Ile), and p.(Arg1577Pro)]. The Pro458 residue is located in a linker region between EC4 and EC5. Asn1523 is located at the end of EC14 while Arg1577 is in EC15 (Supplementary Fig. S2a). Modeled protein structures show that the EC domains have their typical seven β-strands8,9 and adjacent EC domains are connected with flexible linker sequence (Supplementary Fig. S2c and 2d). The modeled protein structure of EC4-EC5 indicates that Pro458 resides in a flexible linker region and the EC14-EC15 structure modeling indicates that Asn1523 is also in a flexible region at the end of EC14 (Supplementary Fig. S2c). To evaluate protein stability predictions of an amino acid located in a flexible region of CDH23, we performed a prediction using Arg457Tyr as a control. Arg457 is located in a flexible linker region which is close to a Ca2+ binding site (452-NENDN-456) and is next to the Pro458 residue. Structure stability prediction shows that this substitution might destabilize the structure although the values of ΔΔG are less than -1 kcal/mol which categorizes this variant as making a neutral change10. There is a Ca2+ ion binding site (452-NENDN-456) immediately before Arg457, and the substitution p.(Arg457Trp) may affect Ca2+ binding which we have not confirmed experimentally. Pathogenicity prediction by AlphaMissense11 shows that p.(Arg457Trp) is “likely benign” (Supplementary Table S2).  We performed protein structure predictions of p.(Pro458Leu), p.(Asn1523Ile) CDH23. Protein stability predictions show that p.(Pro458Leu) destabilizes the structure (Supplementary Table S4). This substitution may affect protein function such as Ca2+ ion binding near Pro458 (452-NENDN-456) in the linker region between EC4 and EC5. In the case of p.(Asn1523Ile), two ΔΔG predictions are conflicting, destabilizing by DynaMut and stabilizing by DUET (Supplementary Table S4). Asn1523 is integral to the function of a Ca2+ ion binding motif (1519-DINDN-1523) and may be affected by this hydrophobic substitution, speculation that also needs to be determined experimentally. Arg1577 is in the EC15 region and a substitution with Pro is predicted to destroy its β-sheet structure (Supplementary Fig. S2d). 
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