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Cancer Genomics
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A Bottleneck on Data Analysis
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Challenges

» Tool Benchmarking
» Optimal Parameterization
» Economical

» Parallelization
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Precision

Informed Tool Parameterization
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Submission Name

BreakDancer set1 test
default destruct run
Delly default-params

Only Somatic destruct
run

destruct somatic sscl=0
destruct no spl2
destruct somatic no spl2

destruct somatic no spl2
score > 0

destruct somatic no spl2
score > 5

Combining tumor genome simulation with
crowdsourcing to benchmark somatic single-
nucleotide-variant detection

Adam D Ewing!>!!, Kathleen E Houlahan®!!, Yin Hu*!!, Kyle Ellrott!, Cristian Caloian®,
Takafumi N Yamaguchi?, | Christopher Bare?, Christine P’ng?, Daryl Waggott®, Veronica Y Sabelnykova?,
ICGC-TCGA DREAM Somatic Mutation Calling Challenge participants®, Michael R Kellen?, Thea C Norman*,
David Haussler!, Stephen H Friend*, Gustavo Stolovitzky®, Adam A Margolin*7%12, Joshua M Stuart'-1? &

Paul C Boutros>%10:12
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SMC_Admins
Shah Lab
DellyTeam

Shah Lab

Shah Lab
Shah Lab
Shah Lab

Shah Lab

Shah Lab

Status
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SMC
Challenge
Eligible

YES
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YES
YES

YES
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YES

YES

Number of
Calls
(Censor:Chr1)

1122450
5673
296

242

2714
5673
2714
2692

1860

Number
of Calls
(Al

1215967
6216
37
270

2966
6215
2965
2943

2031

Sensitivity:
(Censor:Chr1)
0.23121
0.82370
0.81792

0.23933

0.82370
0.82370
0.82370

0.82370

0.80058

Sensitivity:
(A
0.22102
0.82480
0.81402

0.25067

0.82480
0.82480
0.82480

0.82480

0.80323

Precision:
(Censor:Chr1)

0.00007
0.54680
0.95608

0.83384

0.59912
0.54680
0.59912

0.59993

0.64570



Parallelization in Galaxy




Somatic SNV Workflow
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Using 78.8 GB
Tools Workflow Canvas | Strelka Pacallelized .
Preprocessing
|
Get Data
Lift-Over ;
Text Manipulation clipOverlap
Filter and Sort | N pUT BAM Alignment File R
Join, Subtract and Group D 1_ "“(;Ll.tDL[t (bam) SNV CG”er AﬂnOTOTIOH
Convert Formats O O

Extract Features

clipOverlap

Fetch Sequences Input dataset
Fetch Alignments

Get Genomic Scores

Operate on Genomic Intervals | |
Statistics Input dataset
Graph/Display Data
Regional Variation
Multivariate Analysis
Evolution Input dataset
Motif Tools |
FASTA manipulation

NGS: 0C and manipulation
NGS: Assembly

NGS: Mapping

NGS: RNA Analysis
NGS: SAM Tools output (bed)
NGS: GATK Tools
SNP/WGA: Data; Filters

Human Genome Variation -

<|

Strelka ® vcf2maf Augment MAFs x

-1 BAM Alignment File

output Mormal Alignment File Input VCF File Normal Bam Alignment 1 > File

output (bam)

Tumour Alignment File _| | put_maf (maf) : Tumour Bam Alignment 1 >
File

Strelka Configuration
File MAF File 1 > File

output
Inteval file + MAF File 2 > File
Input VCF File

snvs (vcf)

indels (vcf)

outfile (maf)
output_maf (maf)

output

Parallelism

Make Parallel

>/ BAM Alignment File

Al




Current Tools

Strelka Lumpy
Mutect TITAN

sequenza

Pindel R

MutationSeq ExomeCNV FACTERA

Circos Metric
Calculator
~ Purity

Plot Protein -

Annotators
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