Sanger Sequencing:
Genomic DNA extraction from peripheral blood lymphocytes of both patients and/or their family members was accomplished using the MagNA Pure 96 DNA and Viral NA Small Volume Kit. following the manufacturer's instructions. DNA sequencing was performed using BigDye terminator chemistry 3.1 on the 3130 Genetic Analyzer (Applied Biosystems). All exons and the exon-intron boundaries of CUL7, OBSL1, and CCDC8 were sequenced. Primer sequences and PCR conditions are available on request.
Targeted gene panel:
NGS was performed using the Roche HyperCap Designed Share (DS) Inherited Disease Panel kit covering 4125 genes. Samples were prepared following the respective kit protocols, which involved capturing exonic regions of interest using targeted probes.
Sequencing: The prepared NGS samples were sequenced on the MGI sequencing platform, DNBSEQ-G400. This process generated raw sequencing data in the form of short reads, representing the DNA fragments.
Variant Classification and Analysis: The raw sequencing data (FASTQ files) were uploaded to the SEQ Platform developed by Genomize Inc. The reads were aligned to the human reference genome GRCh37 using the Burrows-Wheeler Aligner [1]. Variant calling was performed using FreeBayes [2], followed by additional steps such as PCR deduplication and in-del realignment using Genomize's proprietary algorithms. Identified variants were annotated using VEP v102 [3] to provide functional annotations. ACMG pathogenicity classification was conducted using Genomize's proprietary algorithm based on the guideline published by Richards et al. [4].
Copy Number Variation (CNV) Analysis: CNV analysis was conducted using the SEQ Platform from Genomize Inc. Reads aligned to the human reference genome GRCh37 were processed with the GATK gCNV tool v4.1.8.1 [5] using optimized parameters to detect and analyze copy number variations. Additional information from external sources, such as ClinVar entries, bioinformatics-based effect prediction tool scores, and variant frequency values in the SEQ cohort, were considered during the analysis to further assess variant significance and frequency.

Statical analysis
Data was analyzed using the Statistical Package for the Social Sciences version 23.0 for Windows (SPSS, Inc., Chicago, IL). Descriptive statistics for quantitative data included arithmetic mean, standard deviation, median, and minimum-maximum values. Qualitative data were summarized using frequency and percentages. The Kolmogorov-Smirnov test was used to determine the normality of each quantitative variable. The independent sample t-test and Mann–Whitney U test were used to compare two independent groups for normally and non-normally distributed variables, respectively. A p-value of <0.05 was considered statistically significant.
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