Supplementary Text
Align the sequencing reads
To align the paired-end RNA-seq reads to the reference genome, we used HISAT2, a splice-aware aligner optimized for high-performance mapping.
Prior to alignment, a genome index was generated using hisat2-build, since HISAT2 uses a specific index format.
hisat2-build library_reference.fasta prefix_of_library_reference_index
The following command was then used to perform the alignment with custom parameters to ensure stringent matching and splicing accuracy:
hisat2 -p 30 -x index_library_reference -1 read1.fastq -2 read2.fastq --mp 100,50 --pen-noncansplice 100 -S output.sam
Parameters: 
-p 30: Specifies the number of CPU threads to use.
-x index_library_reference: Specifies the prefix of the pre-built reference index.
-1 read1.fastq -2 read2.fastq: Provides the input FASTQ files for paired-end reads, where -1 is the forward read file, and -2 is the reverse read file.
--mp 100,50: Sets the mismatch penalties, where a higher penalty (100 for a mismatch and 50 for other penalties) discourages mismatches, ensuring stricter matching to the reference.
--pen-noncansplice 100: Increases the penalty for non-canonical splice sites (e.g., those not following GT-AG or other standard splice motifs), making it less likely to align reads to these non-canonical sites.
-S output.sam: Specifies the output file in SAM format, containing the alignment results.
Select high-quality reads
To ensure that only high-confidence alignments are used for downstream analyses, we filtered and processed the alignment file using SAMtools.
Convert SAM to BAM and retain only reads with mapping quality ≥ 60 and sort the BAM file for proper indexing and save it as filtered_sorted.bam:
samtools view -q 60 -b output.sam | samtools sort -o filtered_sorted.bam 
Generate an index (.bai) file for the sorted BAM file to enable downstream analysis or visualization in tools like IGV:
samtools index filtered_sorted.bam
Parameters:
-q 60: Filters for uniquely mapped reads (mapping quality = 60)

Identify splice junctions and calculate the junction reads
Use SAMtools to read from the BAM file and awk to parse each read's CIGAR string. Splice junctions are identified by detecting "N" in the CIGAR string, which marks skipped regions in the reference genome and typically corresponds to exon-exon boundaries. For each junction, the script captures:
1. Chromosome or genotype (from ref_seq)
2. Junction start and end positions
3. Strand (based on the FLAG field)
4. Read pairing status
5. Total and unpaired read counts per junction
samtools view filtered_sorted.bam | awk '
{
    ref_seq = $3;      # Chromosome or genotype
    pos = $4;          # Read start position
    flag = $2;         # SAM FLAG field
    cigar = $6;        # CIGAR string
 
    # Determine strand from FLAG
    strand = (and(flag, 16) ? "-" : "+");
    paired = !(and(flag, 1));  # Check if read is unpaired
 
    junction_start = pos;
    junction_end = pos;
 
    # Parse CIGAR string to find splice junctions (N = skipped region)
    while (match(cigar, /([0-9]+)([MIDNSHP=X])/)) {
        len = substr(cigar, RSTART, RLENGTH - 1);
        op = substr(cigar, RLENGTH, 1);
 
        if (op == "M" || op == "D" || op == "=" || op == "X") {
            junction_end += len;
        } else if (op == "N") {
            junction_start = junction_end;
            junction_end += len;
            print ref_seq, junction_start, junction_end, strand, paired;
        }
 
        cigar = substr(cigar, RLENGTH + 1);
    }
}' | sort | \
awk '
{
    # Create unique key for each junction
    key = $1 ":" $2 "-" $3;
    paired = $5;
 
    # Track total read count per junction
    if (!(key in junction_counts)) {
        junction_counts[key] = 0;
    }
    junction_counts[key] += 1;
 
    # Count unpaired reads separately
    if (paired == 1) {
        unpaired_count[key] += 1;
    }
}
END {
    # Print total read count per junction (including unpaired)
    for (key in junction_counts) {
        total_count = junction_counts[key];
        if (key in unpaired_count) {
            total_count += unpaired_count[key];
        }
        print key, total_count;
    }
}'
