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Why do we need bioinformaticians?

O Barntumorbanken

= Keep up to date current methods/tools
= Improve/automatize methods/tools

= Use methods/tools

= Develop new methods/tools

= Maintain current methods/tools

= Methods/tools that are reproducible

= Provide solutions
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= Analysis germline and somatic workflow
= Whole genome or targeted sequencing
= Developed with NGI and NBIS
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@ Sarek

% http://sarek.scilifelab.se/

w

= Analysis germline and somatic workflow

= Whole genome or targeted sequencing

= Developed with NGI and NBIS

= Support from The Swedish Childhood Tumor Biobank

g s, @t NBSS
E= INFRASTRUCTURE drntumorbanken
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HPC specific container engine
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BIOCONDA

@ https://bioconda.github.io/

= Virtual environment management system
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Data and files workflow

Sarek Sarek

Germline Somatic

D e

Preprocessing
Based on GATK Best Practices

== N

Variant Calling

« HaplotypeCaller, « Freebayes,
Strelka2 MuTect2, Strelka2
« Manta * Manta

« ASCAT, Control-FREEC

Annotation / Prioritization
snpEff, VEP / pathfindr

Reports
Multiec
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= Human GRCh37 from the GATK Resource Bundle
= Human GRCh38 from the GATK Resource Bundle
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= Human GRCh37 from the GATK Resource Bundle
Human GRCh38 from the GATK Resource Bundle
= Dog CanFam3.1 P 4

Mouse GRCm38
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Based on GATK Best Practices (GATK 4.0)
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Preprocessing

gatk

best practices™

& https://software.broadinstitute.org/gatk/best-practices/

Based on GATK Best Practices (GATK 4.0)

= Reads mapped to reference genome with bwa mem
= FASTQs or BAMs #

s Duplicates marked with picard MarkDuplicates

= Recalibrate with GATK BaseRecalibrator
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= VEP and SnpEff

= £ ClinVar, COSMIC, dbSNP, GENCODE, gnomAD,
polyphen, sift, etc.

= Possibility to use cache directories
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results
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What we need

= Adapt settings where necessary, and ensure they give good
results

= Coherent overview to allow critical assessment of sequence
and variant quality

= Tables of variants with probable relevance for the disease
Markus Mayrhofer
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Prioritization with pathfindr

Our solution

= Parse all results into R environment
= Rank variants based on evidence for being a driver mutation

= Visualize in portable html report for easy browsing
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= regulatory
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Variant intepretation

Scoring based on VEP + custom annotations

= Noncoding impact
= TFBS
= regulatory
= conserved sequence
= Coding impact
= SIFT/Polyphen
= VEP impact
= COSMIC
= Cancer census genes
= High impact in TSG
MSK-impact

= known hotspot

= adjacent to known hotspot(s)
CLINVAR
= pathogenic or risk 14/28
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Final results

= Scores are generated for
= snvs/indels
= copy number alteration
= structural alteration

All for both somatic and germline variants

Displayed as ranked tables
= All information from VCF files included

Additional annotation

= Concomitant LOH marked
= Swegen, TOPMED allele ratio

= Visualization of all data

= Genome- and chromosome-wide figures
= Self-contained HTML report files with all tables and figures
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Tables and visualization

Rank
Gene Mutation score
EGFR 289/1210 AV 10
TP53 ]
HIST1H3B 28/136 K/M 7

EGFR 289/1210 AV

Rank Terms Aliele_ratio a

T1_gene 0.94
moderate_impact

clinvar

polyphen/SIFT

hotspot

cesmic_»50

T1_gene 0.86
high_impact

high+TSG clinvar

cosmic_»50

T1_gene 023

SNVs, Indels
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Tables and visualization

Rank Rank
Gene Mutation score Terms

EGFR gain 5 Ti_gene
focal

high_amp

ETNK1 gain

wm

T1_gene
focal
high_amp

KRAS gain 5 Ti_gene
focal

high_amp EGFR Easi"m'w

Copy number
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BRAF-KIAA1549
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BRAF-KIAA1549

GRCh38_genes
cne
KIAALS49
BRAF

Highight breakpoints.
sLCs7A3
PARP12
TBXAS1
TIc26
ZC3HAL
and 18 more.
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= 50 tumor/normal pairs with GRCh37 reference
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= 90 tumor/normal pairs (with some relapse) with GRCh38
reference

19/28



= 50 tumor/normal pairs with GRCh37 reference
= 90 tumor/normal pairs (with some relapse) with GRCh38

reference
= The whole SweGen dataset with GRCh38 reference

= 1 000 samples in germline settings

19/28



= 50 tumor/normal pairs with GRCh37 reference
= 90 tumor/normal pairs (with some relapse) with GRCh38

reference
= The whole SweGen dataset with GRCh38 reference

= 1 000 samples in germline settings

= Clinical samples with Genomic Medicine Sweden initiative

19/28



= 50 tumor/normal pairs with GRCh37 reference
= 90 tumor/normal pairs (with some relapse) with GRCh38
reference
= The whole SweGen dataset with GRCh38 reference
= 1 000 samples in germline settings
= Clinical samples with Genomic Medicine Sweden initiative

= Used at NGI

= 200 samples
= testing it in production
= plans for validation
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Preprocessing time

QC-13%

RecalibrateBam - 10%,
—e15

MapReads - 52%

CreateRecal. - 12%
—e17

MarkDuplicates - 7%

MergeBams - 5%

On a research settings
On UPPMAX secure cluster Bianca
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Preprocessing time

Saved time - 54%
—e17

MapReads - 15%

MergeBams - 1%

MarkDuplicates - 6%
.~

CreateRecal. - 9%

A
RecalibrateBam - 7%
QC-7%

On a clinical settings
On our own secure server munin
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dWS

& https://aws.amazon.com/

Johannes Alneberg
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dWS

& https://aws.amazon.com/

= Improved AWS usage

Johannes Alneberg
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QC reports

General Stats

FastQC

Picard

Samtools

Multi@C

A modular tool to aggregate results from bioinformatics analyses
across many samples into a single report.

@ Sarek

Contact Name
Contact E-mail
Genome

O© Loading report.

Report generated on 2018-06-29, 13:54 based on data in: /home/max/workspace/github/Sarek/vork/96/3feTe

Maxime Garcia
max.u.garcia@gmail. com
smallGRCh37

097724 c981ceasoct

General Statistics

S Copy table
Sample Name
123N
123aN.recal
1234N_0.md.real
9876T
9876T.recal

Configure Columns || i Plot | Showing “#. rows and %5 columns,

%Dups %GC MSeqs %Dups Erorrate MNon-Primary M ReadsMapped 9% Mapped

6%
102% 00 00 90.1%
102% 00 00 o7.1%
8%
133% 00 00 o8.6%

http://multiqc.info/
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The rnafusion pipeline

nf-core/ *
rnafusion

P/

i https://github.com/nf-core/rnafusion/

= RNA-fusions detection, filtering and visualization pipeline

Martin Proks
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The rnafusion pipeline

nf-core/ *
rnafusion

& https://github.com/nf-core/rnafusion/

= RNA-fusions detection, filtering and visualization pipeline

= Developed with NGI

= NATIONAL
— GENOMICS
==~ INFRASTRUCTURE
Martin Proks
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The rnafusion pipeline

nf-core/ *
rnafusion

https://github.com/nf-core/rnafusion/

P/
amn
wr

= RNA-fusions detection, filtering and visualization pipeline

= Developed with NGI
= Support from The Swedish Childhood Tumor Biobank

__= NATIONAL m
= _ GENOMICS Barntumorbanken
==~ INFRASTRUCTURE

Martin Proks
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Tools used

= Pipeline

= fusioncatcher

= STAR-Fusion

= Ericscript

= Pizzly

= Squid
= Visualization

= Fusion Inspector
= Fusion database

= FusionGDB
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Results

nf-core/ < summary . —
rnafusion

- Tooks used duing the analysi were Fusioncatche,Star.fusion, Ericeript iz, Saui

We were atietofind snd descrbe 12 uskos rom oue sl catzbsse.

Dashboard fusion summary

Dsshbosrd fusion summry

Listof i detected fusions.

Q iy
[
P Tool é Known Tool
detection M Vs rection
Unknown distribution
List of all detected fusions
Show 7 o eves (2 csv por e Sewen:
Fusiongene Foundinon toioncatener st fusion ercscrpt pizzy sauid Tools ks .
@ @ @ @ (=] (] CE——
m @ @ @ @ (=] @ CE—
O @ @@ @@ ] @@ @ ——
" x @ @ @@ @ @@ @ L]
@ @ @ @ @ @ CE——

rnafusion results page
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The CMM server room
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Any questions?

©) https://github.com/ScilLifeLab/Sarek
" https://gitter.im/Scili
$ http://sarek.sci

(@) https 11 gitﬁub com:

= 1 https //nfcore.slack. com/

PN

¥ https://nf-co.re/
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