Supp. Figure S1. Visualization/confirmation of the WARS1 variants. 
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Supp. Figure S1. Visualization/confirmation of the WARS1 variants. 
(a) Sequence electropherograms showing a representative heterozygous (left) and homozygous (right) images of the WARS1 c.1A>G variant. 
[bookmark: _GoBack](b) Integrative Genomics Viewer visualization of the WARS1 c.1255G>A variant. The proband is has the variant in a homozygous state (upper panel) while each parent is confirmed as a heterozygous carrier (middle and lower panel).  

Supp. Figure S2. Prediction of translation initiation sites and a possible effect on the WARS1 protein.  
(a) Prediction of translation initiation sites using human WARS1 (NM_004184.4) mRNA sequence.
ACTCTCAGCAGCTCAACTGCCCAGCGTGACCAGTGGCCACCTCTGCAGTGTCTTCCACAACCTGGTCTTGACTCGTCTGCTGAACAAATCCTCTGACCTCAGGCCGGCTGTGAACGTAGTTCCTGAGAGATAGCAAACATGCCCAACAGTGAGCCCGCATCTCTGCTGGAGCTGTTCAACAGCATCGCCACACAAGGGGAGCTCGTAAGGTCCCTCAAAGCGGGAAATGCGTCAAAGGATGAAATTGATTCTGCAGTAAAGATGTTGGTGTCATTAAAAATGAGCTACAAAGCTGCCGCGGGGGAGGATTACAAGGCTGACTGTCCTCCAGGGAACCCAGCACCTACCAGTAATCATGGCCCAGATGCCACAGAAGCTGAAGAGGATTTTGTGGACCCATGGACAGTACAGACAAGCAGTGCAAAAGGCATAGACTACGATAAGCTCATTGTTCGGTTTGGAAGTAGTAAAATTGACAAAGAGCTAATAAACCGAATAGAGAGAGCCACCGGCCAAAGACCACACCACTTCCTGCGCAGAGGCATCTTCTTCTCACACAGAGATATGAATCAGGTTCTTGATGCCTATGAAAATAAGAAGCCATTTTATCTGTACACGGGCCGGGGCCCCTCTTCTGAAGCAATGCATGTAGGTCACCTCATTCCATTTATTTTCACAAAGTGGCTCCAGGATGTATTTAACGTGCCCTTGGTCATCCAGATGACGGATGACGAGAAGTATCTGTGGAAGGACCTGACCCTGGACCAGGCCTATAGCTATGCTGTGGAGAATGCCAAGGACATCATCGCCTGTGGCTTTGACATCAACAAGACTTTCATATTCTCTGACCTGGACTACATGGGGATGAGCTCAGGTTTCTACAAAAATGTGGTGAAGATTCAAAAGCATGTTACCTTCAACCAAGTGAAAGGCATTTTCGGCTTCACTGACAGCGACTGCATTGGGAAGATCAGTTTTCCTGCCATCCAGGCTGCTCCCTCCTTCAGCAACTCATTCCCACAGATCTTCCGAGACAGGACGGATATCCAGTGCCTTATCCCATGTGCCATTGACCAGGATCCTTACTTTAGAATGACAAGGGACGTCGCCCCCAGGATCGGCTATCCTAAACCAGCCCTGCTGCACTCCACCTTCTTCCCAGCCCTGCAGGGCGCCCAGACCAAAATGAGTGCCAGCGACCCCAACTCCTCCATCTTCCTCACCGACACGGCCAAGCAGATCAAAACCAAGGTCAATAAGCATGCGTTTTCTGGAGGGAGAGACACCATCGAGGAGCACAGGCAGTTTGGGGGCAACTGTGATGTGGACGTGTCTTTCATGTACCTGACCTTCTTCCTCGAGGACGACGACAAGCTCGAGCAGATCAGGAAGGATTACACCAGCGGAGCCATGCTCACCGGTGAGCTCAAGAAGGCACTCATAGAGGTTCTGCAGCCCTTGATCGCAGAGCACCAGGCCCGGCGCAAGGAGGTCACGGATGAGATAGTGAAAGAGTTCATGACTCCCCGGAAGCTGTCCTTCGACTTTCAGTAGCACTCGTTTTACATATGCTTATAAAAGAAGTGATGTATCAGTAATGTATCAATAATCCCAGCCCAGTCAAAGCACCGCCACCTGTAGGCTTCTGTCTCATGGTAATTACTGGGCCTGGCCTCTGTAAGCCTGTGTATGTTATCAATACTGTTTCTTCCTGTGAGTTCCATTATTTCTATCTCTTATGGGCAAAGCATTGTGGGTAATTGGTGCTGGCTAACATTGCATGGTCGGATAGAGAAGTCCAGCTGTGAGTCTCTCCCCAAAGCAGCCCCACAGTGGAGCCTTTGGCTGGAAGTCCATGGGCCACCCTGTTCTTGTCCATGGAGGACTCCGAGGGTTCCAAGTATACTCTTAAGACCCACTCTGTTTAAAAATATATATTCTATGTATGCGTATATGGAATTGAAATGTCATTATTGTAACCTAGAAAGTGCTTTGAAATATTGATGTGGGGAGGTTTATTGAGCACAAGATGTATTTCAGCCCATGCCCCCTCCCAAAAAGAAATTGATAAGTAAAAGCTTCGTTATACATTTGACTAAGAAATCACCCAGCTTTAAAGCTGCTTTTAACAATGAAGATTGAACAGAGTTCAGCAATTTTGATTAAATTAAGACTTGGGGGTGAAACTTTCCAGTTTACTGAACTCCAGACCATGCATGTAGTCCACTCCAGAAATCATGCTCGCTTCCCTTGGCACACCAGTGTTCTCCTGCCAAATGACCCTAGACCCTCTGTCCTGCAGAGTCAGGGTGGCTTTTCCCCTGACTGTGTCCGATGCCAAGGAGTCCTGGCCTCCGCAGATGCTTCATTTTGACCCTTGGCTGCAGTGGAAGTCAGCACAGAGCAGTGCCCTGGCTGTGTCCCTGGACGGGTGGACTTAGCTAGGGAGAAAGTCGAGGCAGCAGCCCTCGAGGCCCTCACAGATGTCTAGGCAGGCCTCATTTCATCACGCAGCATGTGCAGGCCTGGAAGAGCAAAGCCAAATCTCAGGGAAGTCCTTGGTTGATGTATCTGGGTCTCCTCTGGAGCACTCTGCCCTCCTGTCACCCAGTAGAGTAAATAAACTTCCTTGGCTCCTG
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(b) Mutalyzer visualization of the deleted amino acids
[image: ]
Supp. Figure S2. Prediction of translation initiation sites and a possible effect on the WARS1 protein.  
(a) The human WARS1 sequence (NM_004184.4) was queried using Predict TIS tool. A color-coded similarity scoring of predicted Kozak consensus sequences (ATG) was generated. The bottom key shows the Kozak similarity score code that includes prediction scores from less than 0.5 to greater than 0.8, with blue (scores < 0.5), teal (≥ 0.5 and < 0.6), green (≥ 0.6 and < 0.7), orange (≥ 0.7 and < 0.8) and red ≥ 0.8 representing increasing strengths. The wild-type Kozak consensus sequence (starting c.1, first orange ATG) is at 139 on the score readout at the bottom of the figure with a Kozak similarity score of 0.77. The next in-frame Kozak consensus sequence (starting c.124, second orange ATG) has a similarity score of 0.7 and immediately follows the native start sequence.  
(b) The consequence of the predicted use of the next in-frame translation initiation site is a deletion (c.4_126del, p.(Pro2_Met42del) involving 41 amino acids that correspond to the N-terminal domain and WHEP helix-turn-helix motif impacting exons 2 and 3. The top panel shows the reference protein with the deleted amino acids in red. The bottom panel shows the predicted protein following deletion of 41 amino acids. 
Supp. Figure S3. Expression of Wars1 in the mouse cochlea and brain through RNA-seq data.  
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Supp. Figure S3. Expression of Wars1 in the mouse cochlea and brain through RNA-seq data.  
(a) Visualization of Wars1 expression in the embryonic (E14, upper panel) and postnatal (P1 and P7; middle and lower panel, respectively) mouse cochlear epithelium using single-cell RNA-seq data. Data were visualized using the gene Expression Analysis Resource (gEAR) portal (Kolla et al., 2020; Orvis et al., 2021).  
(b) Visualization of Wars1 expression in the adult mouse cortex and hippocampus using single-cell RNA-seq. Wars1 expression (red) is nearly ubiquitously shown in most transcriptomic cell regions in the whole cortex and hippocampus (left). The transcriptomic cell type map is shown on the right. Data were visualized using the Allen Brain Atlas [10x Genomics (Yao et al., 2021)]  
Abbreviations for the catalog of transcriptomic cell types: CGE, Caudal ganglionic eminence; CA, cingulate area; CR, Cajal Retzius; DG, dentate gyrus; IT, Intratelencephalic; L2, layer 2; L3, layer 3; L4, layer 4; L5, layer 5; L6, layer 6; L6b, layer 6b; MGE, Medial ganglionic eminence; NP, near-projecting; PT, pyramidal tract; SUB, subiculum 

Supp. Figure S4. Wars1 isoform expression in the mouse cochlear epithelium.
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Supp. Figure S4. Wars1 isoform expression in the mouse cochlear epithelium. RNA sequencing of the mouse inner hair cells (IHCs), outer hair cells (OHCs) and Deiters’ cells (DC) show the isoform structure of the seven Wars1 isoforms (Wars-201 to Wars-207, boxed) and confirm use of exon 2 in the longest isoforms (Wars-201, Wars-205) in the inner ear. Wars1 runs in the antisense direction. Exon 2 is marked with a dashed vertical box. BigWig plots visualize coverage. SashimiPlots show read densities and junction reads are shown as arcs connecting two exons.  

Supp. Figure S5. 3D structure comparison of human and C. elegans protein and progeny assay 
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Supp. Figure S5. 3D structure comparison of human and C. elegans protein and progeny assay 
(a) The structure of human WARS1 and (b) C. elegans WARS-1was obtained using ITASSER. 
(c) The overlay of the human and C. elegans WARS1 shows a high degree of structural similarity.  
(d) Knocking down wars-1 using RNAi results in complete sterility.  
(e) Graph showing the statistically significant difference in the progenies number between wars-1 and control RNAi. (n=15, ****p<0.0001, Scale bar is 2 mm) 
Supp. Table S1. List of primers sequences
All sequences are given in 5' to 3' direction
	CRISPR sgRNA sequences for F0 mutant

	

	wars1_1
	CGTAATACGACTCACTATAGGGGGCCGCGGACCCTCGTCACGTTTTAGAGCTAGAAATAGC

	wars1_2
	CGTAATACGACTCACTATAGGGGAGTGTCGGCGCTTCACCGGTTTTAGAGCTAGAAATAGC

	wars1_3
	CGTAATACGACTCACTATAGGGGCGGGAAGGACACCATCGGTTTTAGAGCTAGAAATAGC

	wars1_4
	CGTAATACGACTCACTATAGGGgTGGGTGGAGATCCAGATGGTTTTAGAGCTAGAAATAGC

	Primers used for PCR from probands

	

	Forward
	CGCGATGTTGTGTTAACCTC

	Reverse
	TGCCTGTAATCCCAGCTACT

	Primers used for Site-directed mutagenesis

	

	WARS1_M1?_Forward
	TCGATTCGAATTCGCAAACgTGCCCAACAGTGAGCCCGCA

	WARS1_M1?_Reverse
	TGCGGGCTCACTGTTGGGCAcGTTTGCGAATTCGAATCGA

	WARS1_A333T_Forward
	GGATCGGCTATCCTAAACCAaCCCTGCTGCACTCCACCTT

	WARS1_A333T_Reverse
	AAGGTGGAGTGCAGCAGGGtTGGTTTAGGATAGCCGATCC

	WARS1_D419N_Forward
	GCTCGAGCAGATCAGGAAGaATTACACCAGCGGAGCCATG

	WARS1_D419N_Reverse
	CATGGCTCCGCTGGTGTAATtCTTCCTGATCTGCTCGAGC

	WARS1_R448W_Forward
	GATCGCAGAGCACCAGGCCtGGCGCAAGGAGGTCACGGAT

	WARS1_R448W_Reverse
	ATCCGTGACCTCCTTGCGCCaGGCCTGGTGCTCTGCGATC

	Primers used for PCR of zebrafish wars1 and human WARS1 (rescue experiment)

	

	wars1_EcoRI_Forward
	AGGAATTCATGTCGAGTCCTCTGGATCTGTACG

	wars1_XhoI_Reverse
	AGCTCGAGCTAGCAGCTGAAGTGTAGTTTGCGT

	WARS1_EcoRI_Forward
	CGGAATTCGCAAACATGCCCAACAGTGAGCCCG

	WARS1_XbaI_Reverse
	GCTCTAGACTACTGAAAGTCGAAGGACAGCTTCCG

	Primers used for PCR from probands

	

	wars1-T3-F
	gaattgaattaaccctcactaaagggaGACTATAAGCGTGTGACGGG

	wars1-T7-R
	gaattgtaatacgactcactatagggagaCGATAGCACACGGAATGAGG





Supp. Table S3 is an excel table.


Supp. Table S4 is an excel table.

Supp. Table S4. Additional variants identified from exome sequencing and analysis
	Gene
	Genomic position (GRCh38) (Chr)
	Genomic position (GRCh37) (Chr)
	Coding sequence change
	Protein sequence change
	Zyg
	gnomAD v3.1.2†
	gnomAD v2.1.1†
	CADD
	PP2
	SIFT
	MT
	ACMG/AMP

	Family 1

	SERPINA5
	14:94587610C>A
	14:95053947C>A
	NM_000624.5:c.248C>A
	p.(Ala83Asp)
	Hom
	0.000006569 [1,0]
	0.000003999 [1,0]
	25.5
	PrD
	D
	P
	VUS (PM2, PP3)

	Family 2

	DLG3
	X:70500930C>T
	X:69720780C>T
	NM_021120.4:c.2288C>T
	p.(Ala763Val)
	Hemi
	0 [0,0]
	0.00001194 [2,0]
	26.2
	PrD
	T
	P
	VUS (PM2, PP3)

	PCCA
	13:100530129C>T
	13:101182383C>T
	NM_000282.4:c.2150C>T
	p.(Thr717Ile)
	Hom
	0.00001314 [2,0]
	0.00001592 [4,0]
	25.1
	PoD
	D
	DC
	VUS (PM2, PP3)

	MT-ND4
	M:10845C>T
	M:10845C>T
	NC_012920:c.86C>T
	p.(Thr29Ile)
	Hp
	0.003293 [0,36]
	No entry
	NC
	PrD
	T
	P
	NC


†Allele frequency [number het, number hom] or [number het, number hemi] or [number heteroplasmic, number homoplasmic]
Abbreviations: ACMG/AMP, American College of Medical Genetics and Genomics/American College of Pathology Classification; D, deleterious; DC, disease causing; hemi, hemizygous; het, heterozygous; hom, homozygous; hp, homoplasmic; MT, MutationTaster; NC, not calculated; P, polymorphism; PoD, possibly damaging; PP2, PolyPhen-2; PrD, probably damaging; T, tolerated; Zyg, zygosity
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