Cirrus-NGS: Cloud-optimized next generation sequencing primary analysis pipeline
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## Configuration file for tools in|#!/bin/bash Jproject: 20180601_Rana_Li_RNAseq

Bioinformatics analysis of large-scale next-generation P — e it St e Data T Num of Running | Instance | Running
sequencing (NGS) data requires significant compute resources. domloal it st ata TYP€ | Reads (M) | Time (H) Type Cost ($)

can_be_zipped: True - multiqc
: . - - uses_chromosomes: False - trim
While cloud computing makes such processing power available
script_path: "trim" export hgl9_fasta="¢$reference_dir/Hsapiens/hg19/sequence/ucsc.hg19.fasta" upload: s3://ucsd-ccb-data-upload-1/20180601_Rana_Li_ W I 1
. . . . . download_suffix: ~ export hgl9_chromosome_list="chrM chrl chr2 chr3 chr4 chr5 chré chr7 chr8 chr9 chri@ chrjdownload: ig://ucsd—ccb—data—upload—l/zo180601_Rana_l r . X arge
input_is_output: False export hgl9_fai="¢$reference_dir/Hsapiens/hg19/sequence/ucsc.hgl9. fasta.fai" genome: mm
On-del I Iand the adl I "nIStratlon Of dyn al I "C COI I Ipute Cluste rS IS a can_be_zipped: True export hgl9_gtf="$reference_dir/Hsapiens/hgl9/annotations/gencode.v19.annotation.gtf" style: NA
) uses_chromosomes: False export hgl9_bwa_index="$reference_dir/Hsapiens/hg19/indices/bwa/ucsc.hg19. fasta" palirs:
n . n n . . export hgl9_bowtie_index="$reference_dir/Hsapiens/hg19/indices/bowtie/genome" {}
d au ntl n taSk for mOSt WO rkl n bIOIO IStS TO add reSS th IS al n # MultiQC: aggregates results # export hgl9_kallisto_index="$reference_dir/Hsapiens/hg19/indices/kallisto/kallisto_index" sample:
. multiqc: export hgl9_STAR_index="$reference_dir/Hsapiens/hg19/indices/STAR/" - filename: NL_m_-1_S9_L004_R1_001.fastq.gz r . X arge .
script_path: "multiqc" export hgl9_rsem_index="$reference_dir/Hsapiens/hg19/indices/STAR/human" description: NL_m_-1_S9_L004_R1_001

" u u download_suffix: "" export hgl9_dbsnp="$reference_dir/Hsapiens/hgl9/variation/dbsnp_138.hg19.vcf" group: groupA
O I nt We h ave d eve I O ed CI rru S_ n S a tu rn - ke SO I u t I O n fo r input_is_output: True export hgl9_mills="$reference_dir/Hsapiens/hg19/variation/Mills_and_1000G_gold_standard.j- filename: NL_m_-2_S7_L@04_R1_001.fastq.gz
y ) can_be_zipped: False export hgl9_hapmap="¢$reference_dir/Hsapiens/hg19/variation/hapmap_3.3.hg19.sites.vcf" description: NL_m_-2_S7_L004_R1_001
uses_chromosomes: False export hgl9_omni="$reference_dir/Hsapiens/hg19/variation/1000G_omni2.5.hg19.sites.vcf" group: groupA
" " all_samples: True export hgl9_snps_1000G="$reference_dir/Hsapiens/hg19/variation/1000G_phasel.snps.high_cof~ filename: NL_m_-3_S8_L0@4_R1_001.fastq.gz -Seq r . X arg e .
common N an a|yses using Amazon We ervices (AWS). CLport NO10_nGeTs. 100G Sreerance. i aapiens/ng13,var iation/ 10006 praser. ndets. ot  Cescription: NI_n_-3.Sa_Lood_ K603
group: group

# WGS steps # export hgl9_cosmic="$reference_dir/Hsapiens/hgl9/variation/hg19_cosmic.vcf"

bwa: - filename: NL_m_-7_S10_L004_R1_001.fastqg.gz
script_path: "DNASeq/bwa" #human hairpin description: NL_m_-7_S10_L004_R1_001
download_suffix: ".trim{}" export hairpin_human_fasta="¢$reference_dir/Hsapiens/hairpin/sequence/hairpin_human.fa" group: groupA L
input_is_output: True export hairpin_human_bowtie2_indexes="¢$reference_dir/Hsapiens/hairpin/indices/bowtie2/" |- filename: NL_m_-Input-13_S1_L@@4_R1_001.fastq.gz I -seq 30 1 3 r3 8X arge O 08
can_be_zipped: False export hairpin_human_bowtie2_index="hairpin_human" description: NL_m_-Input-13_S1_L004_R1_001 " " "

| [ |
uses_chromosomes: False group: groupA

I e I nes sort: #mouse hairpin - filename: NL_m_-Input-15_S2_L@04_R1_001.fastq.gz
script_path: "DNASeq/sort" description: NL_m_-Input-15_S2_L004_R1_001

export hairpin_mouse_fasta="¢$reference_dir/Mmusculus/hairpin/sequence/hairpin_musculus. fg

download_suffix: ".bam" export hairpin_mouse_bowtie2_indexes="$reference_dir/Mmusculus/hairpin/indices/bowtie2/" group: groupA L
input_is_output: True export hairpin_mouse_bowtie2_index="hairpin_musculus" - filename: NL_m_-Input-22_S3_L@04_R1_001.fastq.gz ml -seq C r . X arge .

can_be_zipped: False description: NL_m_-Input-22_S3_L004_R1_001

C i rrU S' n g S CU rre ntly S U p pO rtS R N A' Seq y m i R N A' Seq y C h I P = Seq dedu:?eS_ChmmosomeS: et ﬁi‘ﬁﬁ?i gggmgg_fastaf'$reference_dir/Mmuscu1us/GRCm38/sequence/GRCm38_68. fa" ! ?‘ir(l)ggémg:m;Efm_-Input-23_S4_L004_R1_001- fastq.gz

script_path: "DNASeq/dedup" export GRCm38_chromosome_list="1 10 11 12 13 14 15 16 17 18 1923 456 7 8 9 MT X Y" description: NL_m_-Input-23_S4_L004_R1_001
download_suffix: ".sort.bam" export GRCm38_fai="$reference_dir/Mmusculus/GRCm38/sequence/GRCm38_68.fa.fai" group: groupA

[ ] [ ] [ ] .
an d WG S/W E S d ata Wlt h m u Itl Ie Ve rS I O n Of e n O m eS input_is_output: True export GRCm38_gtf="$reference_dir/Mmusculus/GRCm38/annotations/Mus_musculus.GRCm38.68.gt{~ filename: NL_m_-Input-27_S5_L0@4_R1_001.fastq.gz
p g . can_be_zipped: False export GRCm38_bwa_index="$reference_dir/Mmusculus/GRCm38/indices/bwa/GRCm38_68.fa" description: NL_m_-Input-27_S5_L004_R1_001

Note: the numbers are calculated per sample
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workflows for germline and somatic variants calling. The || .00 .00

analysis steps include fastqc, trim, align, multigc, sort, dedup, e Clrrlu Engzalg 2 I|ghtwe|g|ht, repro}::]umblle dtO?;I- © perfcr)]rm
split, postalignment, haplotype, somatic_variant_calling , merge, e R A S s By S e Lo o 195 1198
combine vol i e been optimized for use on AWS HPC clusters, which

— LS RN dynamically scale depending on the compute resources

1. Install CFNCluster

RNA-seq pipelines include star_rsem, star_htseq, kallisto and A S e s, required for the various steps in the pipelines to minimize the

star_gatk workflows. The analysis steps include fastqc, trim, SUp— e i?/\rl Ssaéncpzle compltjtel COtSt- All COFEPUﬁat'OH IItS perforTedduz IF;Q
align_count, multigc, merge_counts and variant_calling. e R compute instances and all results are uploaded 1o
| AWS S3 storage.

To configure CFNCluster settings, you need to import the package CFNCluster. The below functions tell you how to ,"split"
insert AWS access keys, configure instance types, spot price and S3 resource. "postali

g
8

’
""""""""""""

""""""""
uster import CFNClusterManager ! "

. . . . n In [ ]: £from cfnCl » "merge
I - I I n I n | I l r W r W l l I ## Configure cfncluster settings ! Tszgizxzfgg:%rwxse
] ## aws access keys are the AWS credentials section (required). These settings apply to all clusters. I"'filter" -
i . il i | id=aws_access_key_id, aws_secret_access_key=aws_secret_access_Ke: ’

sssssssssssssssssssssssssssssssss (aws_access_key_. y) ) | | | |
] [ ] ] ] L] ## "private key" is to specify the name of an existing EC2 KeyPair to enable SSH access to the instances #add design file path here
I n C e aSt C t rI m a I n m tl C m a e ta I re CtO r et et e e denion.t1ie = " Inons/mstatalcomb/oirrass
l ‘ , , , I ‘ , , ## "master instance type” s to specify the EC2 instance iype use for the master mods. | '®m  [geeiem _file = "/home/mustafa/ccbb/cirrus -ngs/data/cirrus -ngs/mouse _test.txt
## "compute_ instance type" is to specify the EC2 instance type used for the cluster compute nodes. rint("variables set")
( pe=" um ompu

ma ke_ U C S C_f | I e , f I N d_p e k S , ann Ot 3 te_p ea kS | p 0S 2 b e d | a1 e s S 5 6 s b S pris i

find_motifs_genome. Analysis Cirrus-ngs is developed in Python and is available for free use

and extension under the MIT License. Source code and
miRNA-seq pipeline includes bowtie2 workflow. The analysis | cenea sistcs wtice extensive documentation are on GitHub at

steps include fastqc, trim, cut_adapt, align_and_count, multigc. ey e s v om wee e https://github.com/ucsd-ccbb/cirrus-ngs

BA1_S1_L007_R1_001 0.00% 27.6 56.0 97.1% 57.7 43.8% 49% 54.1

BA2_S2_L007_R1_001 0.00% 29.9 60.7 97.0% 62.6 38.9% 49% 59.7

Reliability: oo o . - - - e . Funding/Disclosures
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 S Supported by the UC San Diego Clinical and Translational
step is failed because of spot instances loss or unknown e e e e s Research Institute Grant UL1TR001442.
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