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Short read GS and data processing
Following genomic DNA (gDNA) extraction, PCR-free GS libraries with insert size > 400 bp were prepared with KAPA HyperPlus Kit (Roche Diagnostics) and sequenced on an Illumina NovaSeq 6000 sequencer (Illumina Inc.).  A median depth of 39x and coverage >10x for at least 95% of the reference human genome GRCh38 were targeted. BCL data demultiplexing and base-calling was performed using bclconvert (v2.20) in Illumina DRAGEN platform. GS reads were aligned to the reference human genome build 38 (GRCh38/hg38) using BWA (v0.7.17) with duplicates removed using Picard (v2.27.4)(Li and Durbin 2009). Family-based variant calling for chromosomes 1 to 22, the X chromosome, and the mitochondrial genome was performed using GATK (v4.2.6.1)(Poplin et al. 2018) to identify single nucleotide variants (SNVs) and small insertion or deletions (indels).

[bookmark: _Hlk167789213]Variants were annotated by Variant Effect Predictor (VEP, release 104)(McLaren et al. 2016). Consequences of each variant, together with other information obtained from public databases were assigned, including population frequency, related genes and transcripts and protein change impacts from in silico tools. Basic filtering was applied to the SNV list for each sample, by removing variants located in intergenic regions or with all related gnomAD allele frequency higher than 0.005(Chen et al. 2024).

Selection of Gene Panels for Variant Filtering
[bookmark: _Hlk190699739]To enhance the specificity and sensitivity of our variant detection approach for RP, we initiated our variant filtering process using targeted gene panels. These panels encompass a curated list of 489 genes with established and potential links to RP and related ophthalmic conditions. The gene lists for variant filtering were sourced from the Genomics England PanelApp (England 2024) (Cataracts:2.89; Ophthalmological ciliopathies:1.26; Retinal disorders:2.236; Structural eye disease:1.92) and PanelApp Australia (Genomics 2024) (Cataract:0.304; Cone-rod Dystrophy:0.31; Retinal Disorders Superpanel:6.43; Retinitis Pigmentosa Superpanel:0.137; Syndromic Retinopathy:0.182). Genes with strong evidence of association with the stated disease of the panels (i.e. “green” genes) were selected (Supplementary Table S1).
Variants that applied region and allele frequency filter, and located in the above cohort gene list were kept for each sample for curation. Every sample will be performed by individual case analysis manually by experienced variant curation reviewers and meanwhile all the variants in the same cohort will also follow a bespoke cohort analysis using semi-auto workflow (Figure 1).




S-BCAW Step 1: Automatic assignation of selected ACMG criteria
Details for PM3: 
The automatic assignation of PM3 in S-BCAW (as with other criteria) was designed to maximize sensitivity by flagging variants in trans with a reported PLP variant (per ClinVar) or with a novel variant that reaches PLP classification from auto-assigned ACMG criteria, as candidates for further evaluation. The pathogenicity of the concurrent variant is manually reviewed in S-BCAW step 3.
Homozygous variants and compound heterozygous variants in the proband under assessment and from literature will be awarded with 0.25 points, 0.5 points or 1 point and sum up to determine the applicable evidence strength level according to ClinGen guideline “SVI Recommendation for in trans Criterion (PM3) - Version 1.0”.

Supplementary Tables
Supplementary Table S1. Genes included in this RP study, with mode of inheritance.
Supplementary Table S2. Definition of variant classification basket used in step 2 of S-BCAW.
Supplementary Table S3. Demographics of the RP cases.
Supplementary Table S4. Detailed list of variants in positively diagnosed cases.
Supplementary Table S5. The year of onset and year of diagnosis related information for positively diagnosed cases.
Supplementary Table S6. Gene distribution of the diagnosed RP cases in this study and the previous study by Jin et al (2023).

*Please refer to the supplementary table excel file for the table content.
Supplementary Figures
Supplementary Figure S1. Pedigrees of the 18 non-singleton cases.
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