RNA-seq Data Processing

Raw RNA sequencing data were obtained from the NCBI SRA database, and metadata, including
the tissue of origin and experimental conditions for each SRA entry, were compiled. Data were
extracted using v0.6.7 (https://github.com/rvalieris/parallel-fastq-dump). Quality control and
adapter trimming were performed using Fastp v 0.23.41 to remove low-quality sequences. Clean
reads were aligned to reference genome using HISAT2 v2.2.12, with genome indexing performed
using hisat2-build. BAM files were generated and sorted using Samtools v1.19.23. Samples with
mapping rates below 60% were excluded from downstream analysis. Read counts were assigned
to genes based on the reference annotation using featureCounts v2.0.6% producing gene
expression matrices for both paired-end and single-end datasets. Gene expression was normalized
using FPKM and TPM for paired-end data and TPM for single-end data, with all calculations
performed using custom scripts (https://github.com/MIEFIGH/OrphancerealsOmicsDatabase).

SNP Calling Processing

Raw sequencing data in SRA format were obtained from public databases and
converted to FASTQ files using parallel-fastq-dump v0.6.7
(https://github.com/rvalieris/parallel-fastq-dump). Quality control and adapter
trimming were performed using Fastp v 0.23.4! to remove low-quality sequences.
Reads were aligned to the reference genome using BWA-MEM2 v0.7.18°. The
resulting BAM files were sorted using Samtools v1.19.2° to ensure proper genome
coordinate ordering. These sorted and quality-controlled BAM files were used as
input for variant calling. SNP calling was performed using the GATK v3.7°. The
analysis was conducted separately for each chromosome, with temporary directories
created for efficient processing. The UnifiedGenotyper was executed with
multi-threading enabled and a variant confidence threshold set to ensure high-quality
SNP calls. These chromosome-level VCFs were then merged using BCFtools v1.173,

producing a final compressed VCF file.
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