
7d7a6fb

323 lines (286 sloc)  15.7 KB



sed 's/ERCC-/ERCC_/g' ERCC92.fa > ERCC92.patched.fa

with open('Homo_sapiens_assembly38.fasta', 'r') as fasta: 
    contigs = fasta.read() 
contigs = contigs.split('>') 
contig_ids = [i.split(' ', 1)[0] for i in contigs] 

# exclude ALT, HLA and decoy contigs 
filtered_fasta = '>'.join([c for i,c in zip(contig_ids, contigs) 
    if not (i[-4:]=='_alt' or i[:3]=='HLA' or i[-6:]=='_decoy')]) 

with open('Homo_sapiens_assembly38_noALT_noHLA_noDecoy.fasta', 'w') as fasta: 
    fasta.write(filtered_fasta)

cat Homo_sapiens_assembly38_noALT_noHLA_noDecoy.fasta ERCC92.patched.fa \ 
    > Homo_sapiens_assembly38_noALT_noHLA_noDecoy_ERCC.fasta

samtools faidx Homo_sapiens_assembly38_noALT_noHLA_noDecoy_ERCC.fasta 
java -jar picard.jar \ 
    CreateSequenceDictionary \ 
    R=Homo_sapiens_assembly38_noALT_noHLA_noDecoy_ERCC.fasta \ 
    O=Homo_sapiens_assembly38_noALT_noHLA_noDecoy_ERCC.dict



python3 collapse_annotation.py gencode.v26.GRCh38.annotation.gtf gencode.v26.GRCh38.genes.gtf

with open('ERCC92.gtf') as exon_gtf, open('ERCC92.genes.patched.gtf', 'w') as gene_gtf: 
for line in exon_gtf: 
    f = line.strip().split('\t') 
    f[0] = f[0].replace('-','_')  # required for RNA-SeQC/GATK (no '-' in contig name) 

    attr = f[8] 
    if attr[-1]==';': 
        attr = attr[:-1] 
    attr = dict([i.split(' ') for i in attr.replace('"','').split('; ')]) 
    # add gene_name, gene_type 
    attr['gene_name'] = attr['gene_id'] 
    attr['gene_type'] = 'ercc_control' 
    attr['gene_status'] = 'KNOWN' 
    attr['level'] = 2 
    for k in ['id', 'type', 'name', 'status']: 
        attr['transcript_'+k] = attr['gene_'+k] 

    attr_str = [] 
    for k in ['gene_id', 'transcript_id', 'gene_type', 'gene_status', 'gene_name', 
        'transcript_type', 'transcript_status', 'transcript_name']: 
        attr_str.append('{0:s} "{1:s}";'.format(k, attr[k])) 
    attr_str.append('{0:s} {1:d};'.format('level', attr['level'])) 
    f[8] = ' '.join(attr_str) 

    # write gene, transcript, exon 
    gene_gtf.write('\t'.join(f[:2]+['gene']+f[3:])+'\n') 
    gene_gtf.write('\t'.join(f[:2]+['transcript']+f[3:])+'\n') 
    f[8] = ' '.join(attr_str[:2]) 
    gene_gtf.write('\t'.join(f[:2]+['exon']+f[3:])+'\n')

cat gencode.v26.GRCh38.annotation.gtf ERCC92.genes.patched.gtf \ 
    > gencode.v26.GRCh38.annotation.ERCC.gtf 
cat gencode.v26.GRCh38.genes.gtf ERCC92.genes.patched.gtf \ 
    > gencode.v26.GRCh38.ERCC.genes.gtf

STAR --runMode genomeGenerate \ 
    --genomeDir STAR_genome_GRCh38_noALT_noHLA_noDecoy_ERCC_v26_oh100 \ 
    --genomeFastaFiles Homo_sapiens_assembly38_noALT_noHLA_noDecoy.fasta ERCC92.patched.fa \ 
    --sjdbGTFfile gencode.v26.GRCh38.annotation.ERCC92.gtf \ 
    --sjdbOverhang 100 --runThreadN 10

rsem-prepare-reference --num-threads 10 \ 
    --gtf gencode.v26.GRCh38.annotation.ERCC92.gtf \ 
    Homo_sapiens_assembly38_noALT_noHLA_noDecoy.fasta,ERCC92.patched.fa \ 
    rsem_reference



cd /opt && \ 

wget --no-check-certificate https://github.com/alexdobin/STAR/archive/2.5.3a.tar.gz && \ 

tar -xf 2.5.3a.tar.gz && rm 2.5.3a.tar.gz && \ 

make STAR -C STAR-2.5.3a/source && make STARlong -C STAR-2.5.3a/source && \ 

mv STAR-2.5.3a/source/STAR* STAR-2.5.3a/bin/Linux_x86_64/ 

PATH=/opt/STAR-2.5.3a/bin/Linux_x86_64:$PATH 

mkdir /opt/picard-tools && \ 

wget --no-check-certificate \ 

    -P /opt/picard-tools/ \ 

    https://github.com/broadinstitute/picard/releases/download/2.9.0/picard.jar 

cd /opt && \ 

wget --no-check-certificate \ 

    https://github.com/deweylab/RSEM/archive/v1.3.0.tar.gz && \ 

tar -xvf v1.3.0.tar.gz && rm v1.3.0.tar.gz && cd RSEM-1.3.0 && make 

PATH=/opt/RSEM-1.3.0:$PATH 

cd /opt && \ 

wget --no-check-certificate \ 

    https://github.com/francois-a/rnaseqc/releases/download/v1.1.9/RNA-SeQC_1.1.9.zip && \ 

unzip RNA-SeQC_1.1.9.zip -d RNA-SeQC_1.1.9 && rm RNA-SeQC_1.1.9.zip 

star_index

fastq1 fastq2

sample_id

rsem_reference

genome_fasta Homo_sapiens_assembly38_noALT_noHLA_noDecoy_ERCC.fasta

genes_gtf gencode.v26.GRCh38.ERCC.genes.gtf

star_bam_file

${sample_id}.Aligned.sortedByCoord.out.bam

md_bam_file

STAR --runMode alignReads \ 

    --runThreadN 8\ 

    --genomeDir ${star_index} \ 

    --twopassMode Basic \ 

    --outFilterMultimapNmax 20 \ 

    --alignSJoverhangMin 8 \ 



    --alignSJDBoverhangMin 1 \ 
    --outFilterMismatchNmax 999 \ 
    --outFilterMismatchNoverLmax 0.1 \ 
    --alignIntronMin 20 \ 
    --alignIntronMax 1000000 \ 
    --alignMatesGapMax 1000000 \ 
    --outFilterType BySJout \ 
    --outFilterScoreMinOverLread 0.33 \ 
    --outFilterMatchNminOverLread 0.33 \ 
    --limitSjdbInsertNsj 1200000 \ 
    --readFilesIn ${fastq1} ${fastq2} \ 
    --readFilesCommand zcat \ 
    --outFileNamePrefix ${sample_id} \ 
    --outSAMstrandField intronMotif \ 
    --outFilterIntronMotifs None \ 
    --alignSoftClipAtReferenceEnds Yes \ 
    --quantMode TranscriptomeSAM GeneCounts \ 
    --outSAMtype BAM Unsorted \ 
    --outSAMunmapped Within \ 
    --genomeLoad NoSharedMemory \ 
    --chimSegmentMin 15 \ 
    --chimJunctionOverhangMin 15 \ 
    --chimOutType WithinBAM SoftClip \ 
    --chimMainSegmentMultNmax 1 \ 
    --outSAMattributes NH HI AS nM NM ch \ 
    --outSAMattrRGline ID:rg1 SM:sm1

java -jar picard.jar \ 
    MarkDuplicates I=${star_bam_file} \ 
    O=${md_bam_file} \ 
    M=${sample_id}.marked_dup_metrics.txt \ 
    ASSUME_SORT_ORDER=coordinate

rsem-calculate-expression \ 
    --num-threads 2 \ 
    --fragment-length-max 1000 \ 
    --no-bam-output \ 
    --paired-end \ 
    --estimate-rspd \ 
    --strand-specific \ 
    --bam ${sample_id}.Aligned.toTranscriptome.out.bam \ 
    ${rsem_reference} ${sample_id}

java -jar RNA-SeQC.jar \ 
    -n 1000 \ 
    -s ${sample_id},${md_bam_file},${sample_id} \ 
    -t ${genes_gtf} \ 
    -r ${genome_fasta} \ 
    -noDoC \ 
    -strictMode \ 
    -gatkFlags --allow_potentially_misencoded_quality_scores

star_index



fastq1 fastq2

sample_id

rsem_reference

genome_fasta Homo_sapiens_assembly38_noALT_noHLA_noDecoy_ERCC.fasta

genes_gtf gencode.v26.GRCh38.ERCC.genes.gtf

python3 run_STAR.py \ 
    ${star_index} ${fastq1} ${fastq2} ${sample_id} \ 
    --output_dir star_out \ 
    --outFilterMultimapNmax 20 \ 
    --alignSJoverhangMin 8 \ 
    --alignSJDBoverhangMin 1 \ 
    --outFilterMismatchNmax 999 \ 
    --outFilterMismatchNoverLmax 0.1 \ 
    --alignIntronMin 20 \ 
    --alignIntronMax 1000000 \ 
    --alignMatesGapMax 1000000 \ 
    --outFilterType BySJout \ 
    --outFilterScoreMinOverLread 0.33 \ 
    --outFilterMatchNminOverLread 0.33 \ 
    --limitSjdbInsertNsj 1200000 \ 
    --outSAMstrandField intronMotif \ 
    --outFilterIntronMotifs None \ 
    --alignSoftClipAtReferenceEnds Yes \ 
    --quantMode TranscriptomeSAM GeneCounts \ 
    --outSAMattrRGline ID:rg1 SM:sm1 \ 
    --outSAMattributes NH HI AS nM NM ch \ 
    --chimSegmentMin 15 \ 
    --chimJunctionOverhangMin 15 \ 
    --chimOutType WithinBAM SoftClip \ 
    --chimMainSegmentMultNmax 1 \ 
    --threads 8

python3 -u run_MarkDuplicates.py ${sample_id}.Aligned.sortedByCoord.out.bam ${sample_id}

python3 run_RSEM.py \ 
    --max_frag_len 1000 \ 
    --estimate_rspd true \ 
    --is_stranded true \ 
    --threads 2 \ 
    ${rsem_reference} ${sample_id}.Aligned.toTranscriptome.out.bam ${sample_id}

python3 run_rnaseqc.py ${sample_id}.Aligned.sortedByCoord.out.md.bam \ 
    ${genes_gtf} ${genome_fasta} ${sample_id} \ 
    --rnaseqc_flags noDoC strictMode


