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What is NVIDIA Parabricks?

A software suite designed to accelerate genomic data analysis by leveraging GPU 

(graphics processing unit) computing.

● High-speed genomic analysis

● Integrates with widely used genomics analysis tools and pipelines (such as GATK)

● Compatible with multiple bioinformatics formats

● Preserves the accuracy of standard CPU-based genomics workflows

● Compatible with common workflow managers WDL and NextFlow 

(https://github.com/clara-parabricks-workflows) 

   https://docs.nvidia.com/clara/parabricks/4.3.0/
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https://docs.nvidia.com/clara/parabricks/4.3.0/


Tools Supported by Parabricks

https://docs.nvidia.com/clara/parabricks/4.3.0/toolreference.html

https://docs.nvidia.com/clara/parabricks/4.3.0/toolreference.html




Parabricks Testing in the Command Line
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Running Parabricks (fq2bam)

singularity exec --nv --bind $WORK_DIR:$WORK_DIR \
    $PARABRICKS pbrun fq2bam \
    --ref $WORK_DIR/${REFERENCE_FILE} \
    --in-fq $WORK_DIR/${INPUT_FASTQ_1} $WORK_DIR/${INPUT_FASTQ_2} \
    --knownSites $WORK_DIR/${KNOWN_SITES_FILE} \
    --out-bam $WORK_DIR/${OUTPUT_BAM} \
    --out-recal-file $WORK_DIR/${OUTPUT_RECAL_FILE}

# Run bwa-mem and pipe the output to create a sorted BAM.
$ bwa mem \
    -t 32 \
    -K 10000000 \
    -R '@RG\tID:sample_rg1\tLB:lib1\tPL:bar\tSM:sample\tPU:sample_rg1' \
    <INPUT_DIR>/${REFERENCE_FILE} <INPUT_DIR>/${INPUT_FASTQ_1} <INPUT_DIR>/${INPUT_FASTQ_2} | \
  gatk SortSam \
    --java-options -Xmx30g \
    --MAX_RECORDS_IN_RAM 5000000 \
    -I /dev/stdin \
    -O cpu.bam \
    --SORT_ORDER coordinate

# Mark duplicates.
$ gatk MarkDuplicates \
    --java-options -Xmx30g \
    -I cpu.bam \
    -O mark_dups_cpu.bam \
    -M metrics.txt

# Generate a BQSR report.
$ gatk BaseRecalibrator \
    --java-options -Xmx30g \
    --input mark_dups_cpu.bam \
    --output <OUTPUT_DIR>/${OUTPUT_RECAL_FILE} \
    --known-sites <INPUT_DIR>/${KNOWN_SITES_FILE} \
    --reference <INPUT_DIR>/${REFERENCE_FILE}

Compatible CPU-based BWA-MEM, GATK4 CommandsRun Parabricks on Minerva



Running Parabricks (rna_fq2bam)

singularity exec --nv --bind $WORK_DIR:$WORK_DIR \
    $PARABRICKS pbrun rna_fq2bam \
    --in-fq $WORK_DIR/${INPUT_FASTQ_1} $WORK_DIR/${INPUT_FASTQ_2} \
    --genome-lib-dir $WORK_DIR/${PATH_TO_GENOME_LIBRARY}/ \
    --output-dir $WORK_DIR/${PATH_TO_OUTPUT_DIRECTORY} \
    --ref $WORK_DIR/${REFERENCE_FILE} \
    --out-bam $WORK_DIR/${OUTPUT_BAM} \
    --read-files-command zcat

# STAR Alignment
$ ./STAR \
      --genomeDir <INPUT_DIR>/${PATH_TO_GENOME_LIBRARY} \
      --readFilesIn <INPUT_DIR>/${INPUT_FASTQ_1} <INPUT_DIR>/${INPUT_FASTQ_2} \
      --outFileNamePrefix <OUTPUT_DIR>/${PATH_TO_OUTPUT_DIRECTORY}/ \
      --outSAMtype BAM SortedByCoordinate \
      --readFilesCommand zcat

# Mark Duplicates
$ gatk MarkDuplicates \
    --java-options -Xmx30g \
    -I Aligned.sortedByCoord.out.bam \# This filename is determined by STAR.
    -O <OUTPUT_DIR>/${NAME_OF_OUTPUT_BAM_FILE} \
    -M metrics.txt

Compatible CPU-based STAR, GATK4 CommandsRun Parabricks on Minerva



Running Parabricks (haplotypecaller)

singularity exec --nv --bind $WORK_DIR:$WORK_DIR \
    $PARABRICKS pbrun haplotypecaller \
    --ref $WORK_DIR/${REFERENCE_FILE} \
    --in-bam $WORK_DIR/${INPUT_BAM} \
    --in-recal-file $WORK_DIR/${INPUT_RECAL_FILE} \
    --out-variants $WORKDIR/${OUTPUT_VCF}

# Run ApplyBQSR Step
$ gatk ApplyBQSR \
    --java-options -Xmx30g \
    -R Ref/Homo_sapiens_assembly38.fasta \
    -I mark_dups_cpu.bam \
    --bqsr-recal-file recal_file.txt \
    -O cpu_nodups_BQSR.bam

#Run Haplotype Caller
$ gatk HaplotypeCaller \
    --java-options -Xmx30g \
    --input cpu_nodups_BQSR.bam \
    --output result_cpu.vcf \
    --reference Ref/Homo_sapiens_assembly38.fasta \
    --native-pair-hmm-threads 16

Compatible CPU-based GATK4 CommandsRun Parabricks on Minerva



Batch Job Submission Example (fq2bam)



Batch Job Submission Example (deepvariant)



Monitoring Resource Usage

⠇
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Got a problem? Need a program installed? Send an email to:


