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Complex, rapidly changing pipelines
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HaplotypeCaller now so sensilive, it cries at the movies

We know you den't want to miss a single true variant, so for this release, we've put a lot of effort into making the HaplotypeCaller
more sensilive. And il's paying off: in our tests, the HaplotypeGaller is now more sensilive lhan the UnifiedGenotyper for calling
both SNPs and indels whan run over whole genome datasets.



Large number of specialized dependencies

# HugeSeq #
# The variant Detection Pipeline #
HH B A B

-- DEPENDENCIES

ANNOVAR version 20110506
BEDtools version 2.16.2
BreakDancer version 1.1
BreakSeq Lite version 1.3
BWA version 0.6.1
CNVnator version 0.2.2
GATK version 1.6-9

JDK version 1.6.08_21
Modules Release 3.2.8
Perl

Picard Tools version 1.64
Pindel version 0.2.2
Plantation version 2
pysam version 0.6

pPython version 2.7

Simple Job Manager version 1.0
Tabix version 0.1.5
VCFtools version 0.1.5

* * + Attt F

https://github.com/StanfordBioinformatics/HugeSeq


https://github.com/StanfordBioinformatics/HugeSeq

Quality differences between methods

Variant Calling Test ®Disouss

We compare combinations of variant calling pipelines across different data sets. Browse
our public facing reports to see how various aligner + variant caller combinations perform
against each other. Test your own combination of tools by creating your own report.

Below is a sample conconcordance view on our "lllumina 100bp Paired End 30x Coverage”
data set.

Variant Concordance - "illumina-100bp-pe-exome-30x"

@ Novoalign+Gatk_ UG~ @Bowtie2+Gatk_ UG~ @ Bwa+Gatk_UG

http://www.bioplanet.com/gcat
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Scaling on full ecosystem of clusters
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Solution

http://www.amazon.com/Community-Structure-Belonging-Peter-Block/dp/
1605092770
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Development goals

Quantifiable
Analyzable
Reproducible

Scalable

Community developed

Accessible



Quantify quality

SNPs

Indels

Minimal BAM preparation (samtools de-duplication only)
Discordant (extra)
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m Reference materials: http://www.genomeinabottle.org/

80985

80372 80360

5787

5763

Discordant (missing)

3993
3244 3226

2814

1525 1713 l 1764

1144

913

269

325

Discordant (shared)

2028 2152 2169

m Quantification details: http://j.mp/bcbioceval2
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Query and analyze

GEMINI

Table Of Contents.
Querying the GEMINI databas
Basic queries
Selecting sample genotype
Fitering on genotypes

Querying the GEMINI database

The real power in the GEMINT framework lies in the fact that all of your genetic variants have been stored in inthe
that faciltate variant interpretation. The expressive power of SQL allows one to pose intricate questions of one’s variation data.

if you are saL, sqizoo tutori basics. Really all you need to learn is the SELECT statement, and the examples below will give you

il
flavor of how to compose base SQL querles against the GEMINI framework.

Basic queries

GEMINI has a specific tool for querying a gemini database that has been Load™“ed using the *gemini Load command. Thats right, the tool

area i that give you a sense of how to interact with the gemini database using the query tool.

called gemini. query. Below

ing ich samples
Previous topic

Loading a VICF file into GEMIN
Next topic.

Builtin analysis tools

1. Extract all ransitions with a call rate > 95%

$ gemini query -q "select * from variants \
where sub_type g
and call_rate

ts
0.95" my.db

GEMINI: https://github.com/argbx/gemini


https://github.com/arq5x/gemini

Automated installation

m Single biggest software problem: running for the first time

m Bootstrap from bare machine to ready-to-go pipeline

m Builds off existing installation work: CloudBioLinux, Homebrew
m Real life benchmark example data
http://cloudbiolinux.org
https://bcbio-nextgen.readthedocs.org


http://cloudbiolinux.org
https://bcbio-nextgen.readthedocs.org

Provenance

m Current approaches
m Full logging — command lines and debugging
m Third party version tracking
m Virtual machines

m Long term plans

m Keep
m Metadata + traceability



Parallel scaling

Heterogeneous cluster creation during variant calling

n = total cores
Full cluster i
n cores

s = samples
m = multiple cores
Per-sample cluste
5 cores
Post-alignment) | variant l
preparation calling
m Infrastructure details: http://j.mp/bcbioscale

ulticore cluster
nachine
#- machines

with m cores each

I [1dent
Alignment Identify .
|| callable regions

Pipeline analysis steps

Merge Filter Variant Merge
variants | [ variants | | evaluationl| BAM

u IPython: http://ipython.org/ipython-doc/dev/parallel/index.html

m Crunch: compute + distributed filesystems


http://j.mp/bcbioscale
http://ipython.org/ipython-doc/dev/parallel/index.html

Accessible

EXPLORIN
PERSONAL
GENOMICS

http://exploringpersonalgenomics.org/
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http://exploringpersonalgenomics.org/

Summary

m Community developed pipelines > challenges
m Focus

m Assessing quality: good science
m Analysis: enable exploration

m Scalability: finish in time

m Reproducibility: show your work

m Widely accessible

https://github.com/chapmanb/bcbio-nextgen


https://github.com/chapmanb/bcbio-nextgen
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