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: Genomics Workflows slides

picard, samtools are available for download at: Transforming SCIENCE
ot through DATA-DRIVEN

R e www.cyverse.org/learning-center DISCOVERY

samtools mpileup

Discovery Environment
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Validate Pipeline eno m ICS
-extensible, scalable testing of tool accuracy and precision
While you are there... Workflows

Industrial scale GWAS simulation files from Syngenta, our SimuPopSimulate python code,
Vigouroux g x e files and code, AlphaSim

* Explore our tutorials

FaST-LMM, GEMMA, Plink, QxPak, BayesR, GenSel

e T — e See the science we enable

our python code, stats libraries, add D. Hand’s metrics
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Demonstrate (human-readable graphics and tables)
Our python and R code, R ggplot2, user-requested graphics

v0.9 now v1.0 prediction support

Genomics Workflows
Quick Reference Guide

Workflow Platform Limits

Genome Assembly DE, Agave

Transcriptome Assembly DE, Agave 48 hrs run time max

Genome Annotation WQ-MAKER Atmo

RNA Seq DE, Atmo

HT Process DE, Agave 150 GB input data max

Methylation Analysis DE, Agave

Association Analysis DE, Agave

VariantCaller DE, Agave 48 hrs run time max

Validate Atmo, Agave -

SRA Submission DE - Funded by National

Science Foundation award

Ko emosthare numbers DBI-0735191

Agave - Agave AP| and DBI- 1265383




Overview of Genomics Workflows
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Discovery Environment Atmosphere

Discovery Environment, Agave API

RNA seq 2: High Throughput Process Apps

For handling large groups of data and easier workflow management.

Files are managed as a group or

library contained in a single directory.

HTProcess Read Cleanup Pipeline

FastQC ) Trimmomatic mEE———) FastQC
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HTProcess
Tophat 2

HTProcess Tophat- HTProcess
(HPC-Agave)

HTProcess Tuxedo Pipeline

HTProcess
CuffDiff

HTProcess

Cufflinks CuffMerge
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Genome Annotation: WQ-MAKER in Atmosphere

WQ-MAKER
Atmospherelmage

* Exonerate

RepeatMasker

Atmosphere Images

WorkQueue

Worker

MASTER
instance

Worker | —]

MAKER-P OUTPUT

In collaborationwith the Douglas Thain lab (htto://www3.nd.edw/~dthair/]

Data Dissemination: NCBI SRA Submission Pipeline

Discovery Environment

Discovery Environment

—< Pipeline Documentation and Tutorial

FASTQ file import and compression

Create SRA Submission Packages
-from DE file menu

Create / Update NCBI BioProjects
-2 metadatatemplates

Create NCBI BioSamples
-10 metadata templates

Enter SRA Library Metadata
-1 metadatatemplate

Validate Package and Transfer to SRA
-submission apps (Aspera Connect)

User Receives Notification from SRA

an Retrieve SRA Report, Correct, Resubmit
-report retrieval app

Genome Assembly

HTProcess Read Cleanup Pipeline

FastQC mmmmmmp Jellyfish - Trimmomatic M) FastQC
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Whole Genome Assembly

AllPathsLG SOAPdenovo-2 Velvet Ray

Newbler
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Genome Assembly Analysis

Assess Gage —get
assembly correctness

Compute
contig stats

Snap-gene
prediction

All New Methylation Analysis

Genome Indexer

Bismark Genome Preparation

Bisulfite Sequence Aligner and Methylation Caller

Bismark

Methylation Reporter

Discovery Environment

Bismark Methylation Extractor

RNA Seq 1 for Differential Expression

Discovery Environment

Discovery Environment

Aligners-
Tophat2,
h 4
Assembly-
Cufflinks2,

¥
Differential expression-

Cuffdiff2, ’ s
4

Quantification-

,Kallisto, Salmon,

Sailfish,eXpress
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Annotation-
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Discovery Environment ~ Atmosphere

* New additions

Transcriptome Assembly

Atmosphere images

HTProcess Read Cleanup Pipeline

FastQC e Jellyfish S Trimmomatic M) FastQC
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Transcriptome Assembly

SOAPdenovo-

Trinity Oases Bayesembler

Cufflinks

trans

Transcriptome Assembly Analysis

Annotate
transcripts

Assess Gage —get
assembly correctness

Compute

contig stats (Gpxsliresi

Transcript
decoder

Association Analysis

Variant calling
samtools, GBS, *EMS

Imputing
NPUTE, *Parallel_NPUTE

Population structure
Structure, *fastStructure, *PCA

Association
GLM, MLM, *EMMAX, *MLMM

Discovery Environment

* New additions




