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Schematic

Cirrus-ngs is developed in Python and is available for free use
and extension under the MIT License. Source code and
extensive documentation are on GitHub at
https://github.com/ucsd-ccbb/cirrus-ngs
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Cirrus-ngs is a lightweight, reproducible tool to perform
scalable NGS primary analyses on the cloud. Cirrus-ngs has
been optimized for use on AWS HPC clusters, which
dynamically scale depending on the compute resources
required for the various steps in the pipelines to minimize the
per sample compute cost. All computation is performed using
AWS EC2 compute instances and all results are uploaded to
AWS S3 storage.
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Pipelines
Cirrus-ngs currently supports RNA-Seq, miRNA-Seq, ChIP-Seq
and WGS/WES data with multiple version of genomes.

Features:
WGS/WES pipelines include bwa gatk and bwa mutect
workflows for germline and somatic variants calling. The
analysis steps include fastqc, trim, align, multiqc, sort, dedup,
split, postalignment, haplotype, somatic_variant_calling , merge,
combine_vcf.

RNA-seq pipelines include star_rsem, star_htseq, kallisto and
star_gatk workflows. The analysis steps include fastqc, trim,
align_count, multiqc, merge_counts and variant_calling.

ChiP-seq pipeline includes Homer workflow. The analysis steps
include fastqc, trim, align, multiqc, make_tag_directory,
make_UCSC_file, find_peaks, annotate_peaks, pos2bed,
find_motifs_genome.

miRNA-seq pipeline includes bowtie2 workflow. The analysis
steps include fastqc, trim, cut_adapt, align_and_count, multiqc.

Reliability:
To avoid data loss, the intermediate results of each step are
saved to S3 and users can rerun any step of the pipeline if one
step is failed because of spot instances loss or unknown
reasons.

Extensibility:
Each workflow is designed independently but shares the
common steps. The developers/users can easily modify or
integrate their own codes to Cirrus-ngs by following the design
and configuration of framework.

Analysis

Bioinformatics analysis of large-scale next-generation
sequencing (NGS) data requires significant compute resources.
While cloud computing makes such processing power available
on-demand, the administration of dynamic compute clusters is a
daunting task for most working biologists. To address this pain
point, we have developed cirrus-ngs, a turn-key solution for
common NGS analyses using Amazon Web Services (AWS).
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Gene Expression File Isoform Expression File Counts File

Data Type Num of 
Reads (M)

Running 
Time (H)

Instance 
Type

Running 
Cost ($)

WGS 680 30 r3.8xlarge 15

WES 43 5 r3.8xlarge 0.3

RNA-seq 35 2 r3.8xlarge 0.12

ChiP-seq 30 1.3 r3.8xlarge 0.08

miRNA-seq 15 0.5 r3.4xlarge 0.04

Note: the numbers are calculated per sample


