ldentification of somatic and
germline variants from tumor
and normal sample pairs

Somatic variants tutorial



https://training.galaxyproject.org/training-material/topics/variant-analysis/tutorials/somatic-variants/tutorial.html#mapped-reads-postprocessing

Workflow

1. Mapped reads postprocessing

Filtering on mapped reads properties
Removing duplicate reads

Left-align reads around indels
Recalibrate read mapping qualities

® oo oo

Refilter reads based on mapping quality
2. Variant calling and classification

3. Variant annotation and reporting
a. Adding annotations to the called variants
b. Reporting selected subsets of variants
c. Generating reports of genes affected by variants
d. Adding additional annotations to the gene-centered report



Starting from BAMs : Import Shared History

https://usegalaxy.fr/u/eag/h/somatic-tutorial

= Galaxy France @ \Workflow Visualize Shared Data~ Help~ LoginorRegister & ¢}
Tools % 7 Published Histories ~— Data Libraries
~
search tools il B Search by name or use the advanced filtering options ¥ x
Workflows
L. Upload Data Visualizations Last
. v
Get Data Name Annotation  Ownet Pages Tags Updated
Send Data bilille_TP2_GTN_Somatic_Variants eag 6 minutes
. . ago
Collection Operations J
GENERAL TEXT TOOLS imported: WAMO88O81_Sacurine- Julien.saint-vanne age  bmi - about 4
Text Manipulation statistics homosapiens | [lems|  hours ago
. 3 more...
Filter and Sort
Join, Subtract and Group coffee published 2022 amontis about 6
GENOMIC FILE MANIPULATION hours ago
Convert Formats Data_ W4E_2024 cedric_delporte about 6
FASTA/FASTQ hours ago
FASTQ Quality Control TP WAE 2024 cdalle about 7

SAM/BAM hours ago



Starting from BAMs : Import Shared History

https://usegalaxy.fr/u/eag/h/somatic-tutorial

= Galaxy France # Workflow Visualize SharedData~ Help~ LoginorRegister 7% &£} 8%
===
search datasets ¥ x
bilille_TP2_GTN_Somatic_Variants ’/
S511GB Q1 W2 &
12: mapped reads normal BAM @
#normal |
11: mapped reads tumor BAM @
#Htumor
10: Uniprot_Cancer_Genes.13Feb2019.txt @
9: sorted.corrected.01-Feb-20819-CIVic.bed @
8: cgi_genes.txt @
7: 01-Feb-2019-GeneSummaries.tsv @
6: dbsnp.b147.chr5_12_17.vcf.gz @
5: 01-Feb-2019-CIVic.bed @
4: cgi_variant_positions.bed @

3: hotspots.bed @



Q Tip: Addingatag &

]

[a]

[a]

[a]

Click on the dataset

Click on § Edit dataset tags
Add a tag starting with #
Tags starting with # will be automatically propagated to the outputs of tools using this dataset.
Check that the tag is appearing below the dataset name

32: Map with BWA-ME @ & X
M on tumor

13 GB
format: bam, database: hg19

[M::mem_pestat] analyzing insert size
distnbution for orientation FF...
[Memem_pestat] (25, 50, 75)
percentile: (69, 104, 143)
[Mi:mem_pestat] low and high
boundaries for computing mean and
std.dev: (1, 291)

[Mimem_peastat] mean and std.dew:
(90.08, 44

BOOaw?

®» Edit dataset tags

display at UCSC main

display at Ensembl Current

display with IGV lacal Human hg19
display in IGB View

display at bam.iobio bam.icbic.io

Binary bam alignments file

Prepare Data

32: Map with BWA-ME @ F X
M on tumor

1.3 GE
format: bam, database: hg19

[M:mem_pestat] analyzing insert size
distnbution for orientation FF..
[M:mem_pestat] (25, 50, 75)
percentile: (69, 104, 143)
[M:mem_pestat] low and high
boundaries for computing mean and
std.dew: (1, 291)

[M:mem_pestat] mean and std.dew:
(99.08, 44

B &S w7 e

|Add Tags

32: Map with BWA-ME @ & ®
M on tumor

—

1.3 GB

format: bam, database: hg19

[M:mem_pestat] analyzing insert size
distribution for orientation FF...
[M:mem_pestat] (25, 50, 73)
percentile: (69, 104, 143)
[M::mem_pestat] low and high
boundaries for computing mean and
std.dev: (1, 291)

[Mi:mem_pestat] mean and std.dev:

(99.08 44

B&OSw ? - e

#Fumor X |idd Tags




1. Mapped reads postprocessing



1. Mapped reads postprocessing

a. Filtering on mapped reads properties



= Galaxy Europe

Tools

A4

Ceolumn arrange by header name 0

. Upload Data

& Hide Sections
Filter and Sort
Column arrange by header name

Filter data on any column using
simple expressions

Filter GTF data by attribute
values list

Filter sequences by ID from a tabular
file

Text Manipulation

Add input name as column to an
existing tabular file

Sort Column Order by heading

Replace column by values which are
defined in a convert file

Replace Text in a specific column

Replace chromosome names in a
tabular dataset using a mapping table

Histogram of a numeric celumn
Add column to an existing dataset
Add column to an existing dataset

Join two files on column allowing a
small difference

Column Regex Find And Replace

Add line to file writes a line of text at
the beaining or end of a text file.

Filtering for mapping status and quality

Analyze Data

Workflow Visualize™ Shared Data ™

Help~ User~

Version 2.4.1)

Filter BAM datasets on a variety of attributes (Galaxy

¥ Added

BAM dataset(s) to filter

L=F

B —
75: RmDup on data 73
74: RmDup on data 71

—permrgperec ey

73: Filter on data 32: Filtered BAM

71 Ei\fw o dot

21, Ewlfirnrl BARA

32: Map with BWA-MEM on tumeor
31: Map with BWA-MEM on normal

=

& Versions

]

#53 This is a batch mode input field. Separate jobs will be triggered for

each dataset selection.

Condition
1: Condition
Filter
1: Filter

Select BAM property to filter on

mapQuality

==1

You can use >, <, =, and ! (net) in your expression. E.g., to select reads with mapping quality of at

least 30 use ">=30"
= s INSErt Filter”

Select BAM property to filter on
isMapped
Selected mapped reads

Checked = Mapped, Empty = NOT mapped|

3: Filter

ilter on read mapping quality (phred scale)

~ Options

History

search datasets

Tumor Normal pair

somatic pipeline TEST

c+O%

00

73 shown, 41 deleted, hide hidden

31.3GB

76: BamLeftAlign on dat
a 74 (alignments)

75: RmDup on data 73

m 74: RmDup on data 71

- 73: Filter on data 32: Filt
ered BAM

72; Filter on data 32: JS

In “3: Filter":

e  “Select BAM property to filter
on”: isMateMapped

“Select reads with

mapped mate”: ves

O

ON filter rules
1: Filt
1:Js
peneS

m

E®e

@ & X

[ONF 2 4

(O 2

@ & x

@ F X

@ & X

(O 2

@ & X



Filtering for mapping status and quality

There is not only one tool that can filter reads.

To Do : find another tool in Galaxy to perform the same operation



Filtering for mapping status and quality

There is not only one tool that can filter reads.

To Do : find another tool in Galaxy to perform the same operation

Filter SAM or BAM, output SAM or BAM
based on samtools view

equivalent to
Filter BAM datasets on a variety of

attributes
Based on bamtools filter

Filter SAM or BAM, output SAM or BAM files on FLAG MAPQ RG LN or
by region (Galaxy Version 1.8+galaxy1)

SAM or BAM file to filter

7 Favorite & Versions w Options

OO0 | o &7: Filter an data 79: Filtered BAM - X =)
Header in output
Include header Skip alignments with any of these flag bits set

Minimum MAPQ quality score
1

[ select/Unselect a

[ Read is paired
[] Read is mapped in a proper pair
[-g) The read is unmapped
The mate is unmapped

[ Read is mapped to the reverse strand of the reference
[0 Mate i= mapped to the reverse strand of the reference
[0 Read is the first in a pair

[0 Read is the second in a pair

O The alignment of this read is not primary
[ The read fails platform/vendor quality checks

[ The read is a PCR or optical duplicate

[ Supplementary alignment



Mapped reads postprocessing

b. Removing duplicate reads



= Galaxy Europe

Tools w

Column arrange by header name 0
X Upload Data

& Hide Sections
Filter and Sort

Column arrange by header name

Filter data on any column using
simple expressions

Filter GTF data by attribute
values_list

Filter sequences by ID from a tabular
file

Text Manipulation

Add input name as column to an
existing tabular file

Sort Column Order by heading

Replace column by values which are
defined in a convert file

Replace Text in a specific column

Replace chromosome names in a
tabular dataset using a mapping table

Histogram of a numeric column
Add column to an existing dataset
Add column to an existing dataset

Join two files on column allowing a
small difference

Column Regex Find And Replace

Add line to file writes a line of text at
the beaining or end of a text file.

Remove duplicates with RmDup

Analyze Data Workflow Visualize~ Shai

RmDup remove PCR duplicates (Galaxy Version
2.0.1)

* Help~ User~

vt Favorite & Versions ~ Options

BAM File
S ——
O ojo 75: RmDup on data 73
L Rl oo data 79
73: Filter on data 32: Filtered BAM
71: Filter on data 31: Filtered BAM

3

: Map with BWA-MEM on normal

4

%3 This is a batch mode input field. Separate jobs will be triggered for

each dataset selection.

Is this paired-end or single end data
BAM is paired-end

Treat as single-end

®  No

(-5)
Email notification

. No

Send an email notification when the job completes,

What it does

Remove potential PCR duplicates: if multiple read pairs have identical external coordinates, only retain the
pair with highest mapping quality. In the paired-end mode, this command OMLY works with FR orientation
and requires ISIZE is correctly set. It does not work for unpaired reads (e.g. two ends mapped to different

chromosomes or orphan reads).

Citations: [

- Definition of SAM/BAM farmat. (n.d.). Retrieved from https://samtools.github.io/hts-specs/ [

- Li, H. Handsaker, B.. Wysoker, A., Fennell, T, Ruan, J., Homer, N., ... and, R. D. (2008). The Sequence

S+me
00

History
search datasets

Tumor Normal pair
somatic pipeline TEST

73 shown, 41 deleted, hide hidden

Bw®e

w
W
(7]
@

76: BamLeftAlign on dat
a 74 (alignments)

@ & X

75: RmDup on data 73 @ #F X

4

-~

RmDup on data 71 @ #F X

746.7 MB
format: bam, database: hg19

[bam_rmdup_core] processing
reference chr10...

[bam_rmdup_core] 1 unmatched pairs
[bam_rmdup_core] processing
reference chri..

[bam_rmdup_core] 3 unmatched pairs
[bam_rmdup_core] processing
reference chri2...

[bam_rmdup_core] inconsistent BAM
file for

BSOS ?

display at UCSC main
display at Ensembl Current
display with IGV local Human hg19

»e



Mapped reads postprocessing

C. Left-align reads around indels



Galaxy Europe

Left-align with BamLeftAlign

Tools o

BamLeftAlign o

BamLeftAlign indels in BAM datasets (Galaxy Varsion 1.3.1)

Choose the source for the reference genome

&, Upload Data
Locally cached
R Hide Se Sel 5 nt file in BAM format
VCF/BCF (16} 3 RmDup on data 73

BamLeftAlign indels in EAM datasets Usiig reberancd geacine

Variant Calling

Human (Homo sapiens): hg19

BamlLeftAlign indels in BAM datasets

eference.

WORKFLOWS

Maximum number of iterations
All workflows

5

terate the left-realignment no mare than this many

Email notification

Send an email notification whe

he job completes.

W Added

& Versions

v Options

This s leftalign utifity from FreeBayes package.

Citations: |
- (N.d). Ret:

freebayes (Version 1

rsion 1.9)

c+me
L2

History
search datasets
Tumor Normal pair

somatic pipeline TEST

3 hicden

=R

76:BamleftAlignonda @ # X
ta 74 (alignments)

746.7 MB

format: bam, database: hg19

BOeOS I ? >e

display at UCSC main

display at Ensembl Current

display with IGV local Human hg19
display in IGB View

display at bam.iobio bam.iobic.io

75: RmDup on data 73 ® & %
74: RmDup on data 71 @ 7S x
73:Filteron data 32:Fil @ & X
tered BAM

72:Filterondata32:)S @ & x
ON filter rules
71:Filteron data 31:Fil @ J X
tered BAM

70:Filterondata 31:JS @ 4 X
ON filter rules

[ormar]

32: Map with BWA-ME @ J %
M on tumor

31: Map with BWA-ME @S %
M on normal -




Mapped reads postprocessing

d. Recalibrate read mapping gualities



<

Tools

filter 9

& Upload Data

8 Hige Sections
Sharpen

deepTools

estimateReadFiltering estimates the
number of reads that would be
filtered given certain criteria

alignmentsieve Filter BAM/CRAM
files according to specified
parameters

SAM/BAM

Filter BAM datasets on a variety of
attributes

BAM filter Removes reads from a
BAM file based on criteria

Samtools view - reformat, filter, or
subsample SAM, BAM or CRAM

Filter SAM or BAM, output SAM or
BAM files on FLAG MAPQ RG LN or
by region

MiModD
MiModD VCF Filter extracts lines

from a vcf variant file based on field-
specific filters
Metagenomic Analysis

dada2: filterAndTrim Filter and trim
short read data

sixgill filter a metapeptide database

khmer: Filter reads by minimal k-

Recalibrate read quality scores with CalMD

alize = Shared

CalMD recalculate MD/NM tags (Galaxy Version 2.0.2)

W Added & Versions ~ Options

BAM file to recalculate

| SE
76: BamLeftAlign on data 74 (alignments)
75: RmDup on data 73
74: RmDup on data 71
73: Filter on data 32: Filtered BAM
71: Filter on data 31: Filtered BAM
32: Man with BWA-MFEM an tumaor

&

%s This is a batch mode input field. Separate jobs will be triggered for each dataset selection.

Choose the source for the reference genome
Use a built-in genome .
Using reference genome

Human (Homo sapiens): hg19 -

Do you also want BAQ (Base Alignment Quality) scores to be calculated?

MNe -

(=)
Additional options

I Advanced aptions -

hange identical bases to ="

No

Replace bases in read sequences that match the reference base at that position with an equal sign {-e)

Coefficient to cap mapping quality of poorly mapped reads

values for this setting mean a stronger downgrade of the mapping quality of reads with excessive mismatches (50:
recommended setting for reads aligned with BWA, 0: do not downgrade mapping qualities) (-C)

Email notification
. Mo
Send an email notification when the job completes.

History

00

search datasets

Tumor Normal pair
somatic Tutorial

40 shown, 45 deleted, 29 hidden

31.3GB
84: Filter on data 78:)S @ & x
ON filter rules

79: CalMD on data 77 @ & X
78: CalMD on data 76 @ # %

7544 MB
format: bam, database: hg19

[bam_fillmel1] different NM for read
'ST-
KOD265:13T:HT33CBEXX:3:2115:18345:
0-»1

[bam_fillmd 1] different MD for read
‘5T-
K00265:137:HT33CBAXX:3:2115:18345:
'98' -» '33n64’

[bam_fillmd 1] different MD for read
'ST-K00265:137:HT33CBBRX:3:1127

1 13

BSOS ? »e

display at UCSC main

display at Ensembl Current

display with IGV local Human hg19
display in IGB View

display at bam.iobio bam.iobic.io

Binary bam alignnents File

e+me

Bee



Mapped reads postprocessing

e. Refilter reads based on mapping quality



Tools

<

Filter BAM (%)

&, Upload Data

R Hide Sections

UvEnappIgs et uy 0

bedtools Genome Coverage

compute th

coverage over an entire

ome
SAM/BAM

BedCov calculate read depth for a set

of genomic interv.

BAM filter Removes reads from a
BAN

sed on criteria

&

Convert, Merge, Randomize BAM

datasets and perform other

transformations

BamHash Hash BAM and FASTQ files

to verify data integrity

Filter BAM datasets on a variety of

attributes

CalMD recalculate MD/NM tags
FASTA/FASTQ

Create binary barcodes from regular
barcodes

Extract barcodes according to
pattern

Barcode Splitter

UMI-tools whitelist Ext

barcodes from FASTQ files

act cell

Filter sequences by mapping from

SAM/BAM file

Je-Demultiplex demultiplexes fastq
files

Extract alignment ends from SAM or
BAM

Proteomics

Eliminating reads with undefined mapping quality

Filter BAM datasets on a variety of attributes (Galaxy Version 2.48)

) to filter

5 79: CaIMD on data 77
78: CalMD on data 76
:i= i;»;_ gogndats 7 algomanc
f n data 74 (alignment:
mDup on data 73
mDup on da!

71

Condition

1: Condition
Filter

1: Filter

Select BAM property to filter on

mapQuality

Filter on read mapping quality (phred scale)

=,and ! (not) iny

+ Insert Filter

+ Insert Condition
Would you like to set rules?
. No
Allows complex logical constructs, See Example 4 below
Email notification
®

Send an email not

What is does

BAM

How it works

Shared Data

mapping qua

Tools fiiter is a very powerful utility to perform complex filtering of BAM files. It is based on BAMtools suite of tools by Derek Barett (https:

github.com/pezmaster31/bamtools)

W Added

& Versions

L}

v Options



2. Variant calling and classification



Variant calling with VarScan somatic

= Galaxy Europe Analyze Data Workflow Visualize = Shared Data~ Help~ User~ (88"
Tools w
VarScan somatic Call germline/somatic and LOH variants from tumor-normal sample pairs (Galaxy Version 2.4.3.6) W Added. || & Versioas ||~ Options
VarScan [x]
Will you select a reference genome from your history or use a built-in genome?
& Upload Data
Use a built-in genome v
W Hide Sections reference genome
VCF/BCF Human (Homo sapiens): hg19 -
VarScan somatic Call germline/somatic The fasta reference genome that variants should be called against
And:LOK vafiaats fromtamof-noana aligned reads from normal sample
sample pairs
VarScan mpileup for variant detection 0|0 | D sF ~ | = 2
Det
NaiScan copynimn becDeteniie aligned reads from tumor sample
relative tumor copy number from tumor-
normal pileups D © | © | 87:Filter on data 79: Filtered BAM -
VarScan for variant detection
Estimated purity (non-tumor content) of normal sample
Variant Calling ——
VarScan mpileup for vaniant detection
VarScan copynumber Determine =-NOMMal-pury
relative tumor co umber from tumor- Estimated purity (tumor content) of tumor samgle
nomal pileups
0.5
VarScan somatic Call germline/somatic
and LOH variants from tumor-norma! --tumor-purity)
SOMPRE PaRs te output datasets for SNP and indel calls?
WORKFLOWS
All workflows
Settings for Variant Calling
Use default values -
Settings for Posterior Variant Filtering
Use default values v
Compatibility options for experts =

Email notification

on when the job completes

Send an email notific

VarScan Overview



= Galaxy Europe

Tools w

VarScan [x]
& Upload Data

| Hide Sections

VCF/BCF

VarScan somatic Call germline/somatic
and LOH variants from tumor-norma

sample pairs
VarScan mpileup for variant detection

VarScan copynumber Determine
relative tumor copy number from tumor-

normal pileups

VarScan for variant detection
Variant Calling

VarScan mpileup for vanant detection

VarScan copynumber Determine

relative tumor co umber from tumor-

nomal pileups
VarScan somatic Call germline/somatic
and LOH variants from tumor-norma!

sample pairs

WORKFLOWS

Variant calling with VarScan somatic

Analyze Data Workflow Visualize = Shared Data~ Help~ User~ @B

VarScan somatic Call germline/somatic and LOH variants from tumor-normal sample pairs (Galaxy Version 24.3.6)

% Added =~ & Versions v Options

Will you select a reference genome from your history or use a built-in genome?

Use a built-in genome -

reference genome

Human (Homo sapiens): hg19 -

The fasta reference genome that variants should be called against
aligned reads from normal samgle

D0 | o 87: Filter on data 79: Filtered BAM v | e 1~
aligned reads from tumor sample

D © | © | 87:Filter on data 79: Filtered BAM v 2 e
Estimated purity (non-tumor content) of normal sample

—

--normal-purity]

Estimated purity (tumor content) of tumor samBIe
0.5
--tumor-purity) . . .
Settings for Variant Calling
te output datasets for SNP and indel calls?
Customize settings -
Settings for Variant Calling [t e o oo @
Minimum base quality
Settings for Posterior Variant Filtering
28
Use default values v
he minimum base quality (default: 13) at a given position required to use a read for calling variants at that site (samtools
Compatibility options for experts b

Email notification

on when the job completes

Send an email notific

VarScan Overview

The minimum mapping quality (default: 0) required for a read to be considered in variant calling (samtools mpileup -g)



3. Variant annotation and reporting



Adding annotations to the called variants



a. Adding annotations to the called variants

a.l. Adding functional genomic annotations



Adding annotations with SnpEff

Shared Data ~ Help

SnpEff eff: annotate variants (Galaxy Version 4.3+T.galaxy1) < Favorite & Vartions ~-Options

Sequence changes (SNPs, MNPs, InDels)

& Upload Data

0 © O I 88: VarScan somatic on data 87 and data 85 I - X (=}
 Hid
P LIETS Input format
VCF/BCF - VCF -
snippy Snippy finds SNPs between a Output format
haploid reference genome and your
NGS sequence reads VCF (only if input is VCF) v

Z o iy —
snippy-core Combine muitiple Create CSV report, useful for downstream analysis (-csvStats)
SHippy cutiuts intta core SNP

alignment ®
ococo consensus caller on SAM/BAM Genome source
Variant Calling Locally installed snpEff database %
fnlppy{ol! Combine muitiple Genome
Snippy outputs into a core SNP
alignment Homo sapiens : hg19 -

snippy-clean_full_aln Replace any

non-standard sequence characters in Regulation options ®
snippy ‘c ll.ain’ file.
=gy coretlal B Upstream / Downstream length
SnpEff eff: annotate variants for

SARS-CoV-2 5000 bases v
SnpEff eff: annotate variants (-ud
SnpEff databases: list available Set size for splice sites (donor and acceptor) in bases
databases

2 bases -
SnpEff download: download a pre-
built database (-ss!

Variant Frequency Plot Generat spliceRegion Settings
heatmap of allele frequencies
grouped by variant type for Snpl
annotated SARS-CoV-2 data

Use Defaults

Produce Summary Stats
Annotation options

SnpEff chromosome-info: list O select/Unselect a . Na
chromosome names/lengths

SnpEff buil
Genbank or G

[ Use 'EFF field compatible with older versions (instead of 'ANN

tabase from

[-noStats)

ecord

O Override classic and use Sequence Ontolgy terms for effects
SnpEff to Peptide fasta to create s Override classic and use HGVS annc
Search DB fasta for variant SAP O0Wdn n

(missense_variant vs NON_SYNONYM

tions for amino acid annotations (p.Gly180Arg/c.538G>C v:

nstead of 'c.123G>T and X

peptides v 0 Use one letter Amin

< O Use transcript ID in HGV



a. Adding annotations to the called variants

a.2. Adding genetic and clinical evidence-based
annotations



Galaxy Europe

Creating a GEMINI database from a variants dataset

Tools

MINI load

& Upload Data

& Hide Sections

RNA Analysis

StringTie merge t

cripts

Gene Body Coverage (Bigwig) Read

rage over gene body
StringTie transcript assembly and
gquantification

Gemini
GEMINI set_somatic Tag somatic
mutations in a GEMIN| database
GEMINI load Loading a VCF file into
GEMIN

GEMINI fusions Ide
fusion genes

GEMINI amend Amend an slready

oaded GEMINI d;

GEMINI query Querying the GEMIN

database

GEMINI annotate the vanants in an

GEMINI database info Retrieve
information about tables, columns
and annotation data stored in a

GEMINI database

GEMINI stats Co
statistics

ful variant

GEMINI actionable_mutations

GEMINI burden perform sample

wise gene-level burden calculations

GFMINI roh Identifuinn mine nf

GEMINI load Loading 3 VCF file into GEMINI (Galaxy Version 0.20.1+ galaxy2

VCF dataset to be loaded in the GEMINI database

DQ:I

n data 88

Ool boiid 37 Lo10t of s

The variants in this input are

snpkff

annotated

GEM

parse and use annotations

without annotations. (-t)

generated

with either s

This input comes with genotype calls for its samples

[ O

y the case, but some published dat

Choose a gemini annotation source

JINI anng

Sample and family information in PED format

D 0 o

Nothing selected

nple inf

re the relation

Load the following optional content into the database

s (non-commercial use

only; see licensing

e database.

use cases (feel free to enable C.

Note: GERP and CADD scores are

hen the job completes.

ow, but later find that

optional p

le annotat

ns are supp

you can also

an also load

nant

tated variants, b

¥ Favorite

& Versions

v Options

History

ch datasets

Tumor Normal pair
somatic pipeline TEST

90: Snpkff eff: on data 8
8

88: VarScan somatic on
data 87 and data 85

87: Filter on data 79: Fil
tered BAM

86: Filter on data 79:JS
ON filter rules

85: Filter on data 78: Fil
tered BAM

84: Filter on data 78: JS
ON filter rules
79: CalMD on data 77

78: CalMD on data 76

77: BamLeftAlign on da
ta 75 (alignments)

75: RmDup on data 73

~

4: RmDup on data 71

I

T2 Filtar an data 20- Fil

c+me
(20 x]

2®e

@7 x

@ S x

@® 7 x

® 4 x

@S %

@ 4%

@S x

@S x

@ 7 x

[OT 2 3

LT 28

@ & %



Making variant call statistics accessible

Analyze Data Workflow Visualize~ SharedData~ Help~ User~ 13

History
GEMINI annotate the variants in an existing GEMINI database with additional information P Favorite B Versions = Options
(Galaxy Version 0.20.1+galaxy2) search datasets
GEMINI database Tumor Normal pair
0 (b} (] 91: GEMINI load on data 90 v X =] somatic plpelme TEST
42 shown, 39 deleted, 13 hidden

0 : : crcion 0201 are iy
nly files with version 0.20.1 are ac )
Only files w ersion 0.20.1 are accepted 302 GB b

Dataset to use as the annotation source

D 0| > 88: VarScan somatic on data 87 and data 85 - - 4 = 91:GEMINI loadondat @ & X

a 90

P

90: SnpEff eff: ondata8 @ & X

(;1 Yes 8

The default is to consider VCF-formatted annotations only if a variant in the GEMIN| database and a record in the annotation source describe the
exact same nucleotide change at the same position in the genome. You can disable this option to make use of any annotation that overlaps with

The tool can use the information from a BED or VCF dataset to annotate the database variants.

Strict variant-identity matching of database and annotation records (VCF format only)

88: VarScan somaticon @ 4 X
data 87 and data 85

87:Filteron data 79:Fil @& & X
tered BAM

(-a)

Annotation extraction recipe

the position of a database variant. This setting is ignored for annotation sources in BED format, for which matching is always based on

overlapping positions only. (--region-only)

Type of information to add to the database variants

Specific values extracted from matching records in the annotation source (extract) v

86: Filterondata79:JS @& & X

1: Annotation extraction recipe ON filter rules

Elements to extract from the annotation source



Making variant call statistics accessible

Analyze Data Workflow Visualize~ SharedData~ Help~ User~ 28"

1: Annotation extraction recipe @ & History c+mos

Elements to extract from the annotation source o Q

search datasets
.a Tumor Normal pair

For an annotation source in BED format, specify the number of the column from which the annotations should be read. For a VCF source : : :
or an annotation source D format, specify the number of the colu (6] vhi ea ation ould be a Ve u somatlcplpelmeTEST

name an INFO field element. (-e)
42 shown, 39 deleted, 13 hidden

30.2 GB ®e

Database column name to use for recording annotations

somatic_status

A column with the name provided here will be added to the variants table of the GEMINI database to store the annotations (-c)

= 91: GEMINI load on dat @ ¢ X
What type of data are you trying to extract? 290

O Numbers with decimal precision
@ Integer numbers
O Text (text)

90: SnpEff eff: ondata8 @ &' X
8

Your selection will determine the data type used to store the new annotations in the database, (-t)

If multiple annotations are found for the same variant, store ...

88: VarScan somatic on @ F X
data 87 and data 85

87: Filter on data 79: Fil @& ¢ X

the first annotation found v

Note: If indicated (in parentheses) an option is only applicable to annotations of a specific type. (-o)

2: Annotation extraction recipe [0} tered BAM
Elements to extract from the annotation source
GPV 86: Filter on data 79: JS @ & X
ON filter rules
For an annotation source in BED format, specify the number of the column from which the annotations should be read. For a VCF source
name an INFO field element. (-g) v

Database column name to use for recording annotations *; >



Making variant call statistics accessible

Analyze Data Workflow Visualize~ Shared Data ~

History c+me

5 search datasets 0 o
Elements to extract from the annotation source e

Tumor Normal pair

somatic pipeline TEST

2: Annotation extraction recipe 0}

For an annotation source in BED format, specify the number of the column from which the annotations should be read. For a VCF source
name an INFO field element. (-e) 42 shown, 39 deleted, 13 hidden

Database column name to use for recording annotations 30.2 GB ®e

germline_p

91: GEMINI load on dat @ ¢ X
a9

What type of data are you trying to extract?
©@ Numbers with decimal precision
O Integer numbers
O Text (text)

A column with the name provided here will be added to the variants table of the GEMINI database to store the annotations (-¢)

90: SnpEff eff: on data8 @ & X
8

88: VarScan somatic on @ F X

Your selection will determine the data type used to store the new annotations in the database, (-t)

If multiple annotations are found for the same variant, store ... data 87 and data 85
the first annotation found - @
Note: If indicated (in parentheses) an option is only applicable to annotations of a specific type. (-o) 87: Filter on data 79: Fil @ 4 x
tered BAM

3: Annotation extraction recipe 0]

Elements to extract from the annotation source 86: Filter on data 79: JS ® 4 %

ON filter rules
For an annotation source in BED format, specify the number of the column from which the annotations should be read. For a VCF source, v
name an INFQ field element. (-&) o >



Making variant call statistics accessible

Analyze Data Workflow Visualize~ SharedData~ Help~ User~ ]s

| 3: Annotation extraction recipe | @ History c+ms

Elements to extract from the annotation source search datasets o o

Tumor Normal pair

F source somatic pipeline TEST

For an annotation source in BED format, specify the number of the column from which the annotations should be read. For a W«

name an INFO field element. (-e)

42 shown, 39 deleted, 13 hidden
Database column name to use for recording annotations

302 GB ®e
somatic_p
A column with the name provided here will be added to the variants table of the GEMINI database to store the annotations (-c) 91: GEMINI load on dat @& ¢ X
a 90

What type of data are you trying to extract?

@ Numbers with decimal precision

O Integer numbers 90: SnpEff eff: ondata8 @ & X
O Text (text) 8
(ormat ] (tumor )

Your selection will determine the data type used to store the new annotations in the database. (-t)

If multiple annotations are found for the same variant, store ... 88: VarScan somaticon @ ¢ X
data 87 and data 85

the first annotation found - @]

Note: If indicated (in parentheses) an option is only applicable to annotations of a s

o
o
n

ific type. (-0) 87: Filteron data 79: Fil @® & X
tered BAM

86: Filteron data 79:JS @ ¢ X
@ No ON filter rules

Send an email notification when the job completes.

+ Insert Annotation extraction recipe

Email notification

4
v

" Execute



Adding further annotations from dbSNP

Analyze Data Workflow Visualize~ SharedData~ Help~ User~ g

History c+me
he vari i SEM Y iti (o] i ¢ : :
fiEl:IIINI“amTota:e’:ie val |IaHti\ h an existing GEMINI database with additional information & Favorite B NVarsions + Options
. ¥ - o o search datasets o O
GEMINI database Tumor Normal pair
e S 1= B s 92: GEMINI annotate on data 88 and data 91 - = (=] somatic pipeline TEST
56 shown, 39 deleted, hide hidden
Only files with version 0.2 re accer
Only files with version 0.20.1 are accepted 30.2 GB L OX ]
e e e - -
-
v | P (e es.13Feb2019.txt
The tool can use the information from a BED or VCF dataset to annotate the database variants, (-f) 56: dbsnp.b147.chr5.12 @& 4 X
Strict variant-identity matching of database and annotation records (VCF format only) Wb
[ QR 55: 01-Feb-2019-ClVich @ & X
ed
The dafailt ic b copoidar VEE formnabtan anaatabiane ol if 2 uaciant 1o tha CEMINI databacalland a record in the annotation source describe the
exact same nucleotide cl\an:’n:- at the same Pos tion in the genome You can disable this O;}IIO!'! to make use of any annotation that C‘.E’"Sp‘; with 54, (gl Va’iant posiﬂon @ , x
the position of a database variant. This setting is ignored for annotation sources in BED format, for which matching is always based on s hed E E
overlapping positions only. (--region-only)
Type of information to add to the database variants 53: hotspots.bed @ 4 X
Specific values extracted from matching records in the annotation source (extract) B 32: Map with BWA-ME @ & X

M on tumor

(-a)
Annotation extraction recipe
) ) 31: Map with BWA-ME LORP B 4
1: Annotation extraction recipe Monnormal

Elements to extract from the annotation source >



Adding further annotations from dbSNP

Analyze Data Workflow Visualize~ Shared Data ~

exact same nucleotide char th =
the position of a databas History
overlapping positions only. (--region-only)
; E P search datasets
Type of information to add to the database variants
Specific values extracted from matching records in the annotation source (extract - Tumor Normal pair
somatic pipeline TEST
(-a)
\ 56¢
Annotation extraction recipe
302G
1: Annotation extraction recipe
e e

Elements to extract from the annotation source

es.13Feb2019.txt =
56: dbsnp.b147.chr5. 12 @& & X
For an annotation source in BED format, specify the number of the column from which the annotations should be read. For a VCF source _1T.vchgz
name an INFO field element. (-e)
55: 01-Feb-2019-ClVicb @& & X
Database column name to use for recording annotations o
rs_ss
54: cgi_variant_position @ ¢ X
A column with the name provided here w to store the annotations (-c s.bed
i ?
What type of data are you trying to extract? 53: hotspots.bed ® & x
@ Numbers with decimal precision
O Integer numbers 32: Map with BWA-ME LORV 2 4
QO Text (text) M on tumor
Your selection will determine the data type used to store the new annotations in the database. (-t
If multiple annotations are found for the same variant, store ... 31 Map with BWA-ME RSN
M on normal
the first annotation found -

Note: If indicated (in parenthe




Adding further annotations from Cancer Hotspots v2

Analyze Data Workflow Visualire = Shared Data™~™ Help~™ Us

Dataset to use as the annotation source -

History e+Dw
00

0O o (] 53: cancerhotspots_vZ.bed - - 3 -

The tool can use the information from a BED or V

Tumeor Nermal pair

Strict variant-identity matching of database and annotation records (VCF format only) T 2
somatic pipeline TEST

(_ Yes

57 shown, 30

The default is to consider Wi

042 GB

Type of information to add to the database variants 93: GEMINI annotateo @ # X
n data 56 and data 32

Specific values extracted from matching records in the anno

92: GEMINI annotate o @ S R
n data 88 and data 91

Annotation extraction recipe E

1: Annotation extraction recips

(-a)

91: GEMINI load on dat & & X
Elements to extract from the annotation source a 50

@ (el ) Sumer ]

90: SnpEff eff: on data @ S N

For an annotation source in BED format, specify the number of the column from which the annotations should be read. For 3 VCF source. name an INFO field ¢

&
88
Database column name to use for recording annotations E-
hs_gwalue 19.382 limes, 138 comments

format: wef, databaze: hgl9

BHFO I ? LN

display at UCSC main

Sumbers with dec FECIS I . :
(2 Numbers with decimal precision display with IGV local
) Integer numbers

display at RViewer main

Vo caloction sl dete e e doia e oon oo oo ool oy

If multiple annotations are found for the same variant, store ...

smallest of the [nume




Adding links to CIViC

Analyze Data Workflow Visualize~ SharedData™ Help™

Dataset to use as the annotation source -

D 0| o

Tumor Normal pair
somatic pipeline TEST

own, 39 deleted. hide hiddan
3042 G8 Tee
Type of information to add to the database variants 94: GEMINI annotateo @ J' X
n data 53 and data 93
Specific values extracted from matching records € annot source (ext -

93: GEMINI annotateo @ J X
(-a n data 56 and data 92
Annotation extraction recipe

92: GEMINI annotateo @ J X
1: Annotation extraction recipe n data 88 and data 91

Elements to extract from the annotation source E]@

@ 91: GEMINI load on dat @ & X
a%

90: SnpEff eff: on data @ S x
overlapping_civic_ur 88

Cosre ] Coomer ]

For an annotation source in B

Database column name to use for recording annotations

A column with the name provided here w D& 300&0 10 the var annotatons (-C
19,382 lines, 138 comments
What type of data are you trying to extract?
format vef database; hg19
O Numbers with decimal precision
p C BeO L ? »e
O Integer numbers
@ Text [text display at UCSC main
display with IGV local

dizplay 3t RViswer main




Adding further annotations from Cancer Genome Interpreter (CGIl)

Analyze Data Workflow Visualize SharedData~ Help~ User~ JaB “!

GEMINI annotate the variants in an existing GEMIN| database with additiona! information (Galaxy Version 0.20.1+galaxy2)

1 Favorite & Versions ~ Options
GEMINI database
(h) 1h] ] as Il annotate on data 55 and data 94 - 5 o e
Only files with version 0.20.1 are accepted
Dataset to use as the annotation source
0 (] (=] 54; cgi_variant_positions bed v X X =3

The tool can use the information from a or VCF dataset to annotate the database variants. (-f]

Strict variant-identity matching of database and annotation records (VC-F format only)

( Yes

The default is to consider VCF-formatted annotations only if 3 variant in the GEMINI database and a record In the annotation source describe the axact same nucleotide change at the same

position in the genoma. You can disable this option to make use of any annotation that overlaps with the position of a database variant. This setting is ignored for annotation sources in BED

format, for which matching is always based on overlapping positions only, (--region

Type of information to add to the database variants

8 nary indicator (1=found O=not found) of whether the variant had any match in the annotation source (boolsan) 4

-a)

Database column name to use for recording annotations

in_cgidb

A column with the nan

Email notification

o

What it dnec

History

search datas

Tumor Normal pair

somatic pipeline TEST

95: GEMINI annotate o
n data 55 and data 94

94: GEMINI annotate o
n data 53 and data 93

931 GEMINI annotate o
n data 56 and data 92

92: GEMINI annotate o
n data 88 and data 91

)

91: GEMINI load on dat
as0

(Coormal ) (umar ]

90: SnpEff eff: on data
88

19,382 lines, 138 comments

format: vef databasze: hg19
BEOSn?
display at UCSC main

display with IGV local

diznlav ar RWiswer main

c+mDu
0o

=R N

@ S %

® S x

@ 9 X

®e



b. Reporting selected subsets of variants



Querying the GEMINI database for somatic variants

Analyze Data Workflow Visualize~ SharedData~ Help~ User~ z E

GEMINI query Querying the GEMINI database

¢ Favorite & Versions ~ Options
(Galaxy Version 0.20.1+galaxy1)

GEMINI database

Do o gl - 1=
Only files with version 0.20.1 are accepted.
[ Burld GEMINT query using
Basic variant query constructor v
Genotype filter expression
1: Genotype filter expression W

Restrictions to apply to genotype values

gt_alt_freqs.NORMAL <= 0.0

Sample filter expression
= Insert Sample filter expression
Region Filter

+ Insert Region Filter

Filter variant sites by t d, all variants that

fall in ONE of the regions are reports

Additional constraints expressed in SQL syntax

somatic_status = 2

Analyze Data Workflow Visualize~ Shared Data~

Output format options

Type of report to generate

tabular (GEMINI default)

C Yes

L boodon

Set of columns to include in the variant report table
Custom (report user-specified columns)

Choose columns to include in the report

B Select/Unselect all

O gene

chrom

start

Oend

ref

alt

O impact

O impact_severity

[ alternative allele frequency (max_aaf_all)

(--columns)

Additional columns (comma-separated)

gene, aa_change, rs_ids, hs_gvalue, cosmic_ids

Column must be specified by the exact name the
num_hom_alt, but. for genotype columns, G
columns in the list is maintained in the output.

Request drug-gene interaction info from DGIdb
. No

(--dgidb)

Sort the output by the following column(s)

Tumor Normal pair

somatic pipeline TEST

© 97: GEMINI query on
data 96

This job is waiting to run

ec?

96: GEMINI annotate CG
linfosondata54and d
ata 95

95: GEMINI annotate CI
ViC data on data 55 and
data 94

94: GEMINI annotate Ca
ncer Hotspots V2 on dat
a 53 and data 93

= ==]

93: GEMINI annotate db
SNP infos on data 56 an
d data 92

92: GEMINI annotate Va
rScan Somatic infos on
data 88 and data 91

S+me
L2

ed, hide hidden

I®e

@& x

@ 4 X
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GEMINI SQL-based output formatting

Analyze Data Workflow Visualize™ Shared Data~ Help~ User~ 3’

Tools w7
Gemini query 0
& Upload Data
R Hide Sections

Gemini

GEMINI query Querying the GEMINI
database

GEMINI set_somatic Tag somatic
mutations in a GEMINI database

GEMINI fusions |dentify somatic
fusion genes from a GEMINI database

GEMINI amend Amend an already
loaded GEMINI database.

GEMINI load Loading a VCF file into
GEMINI

GEMINI annotate the variants in an
existing GEMINI database with
additional information

GEMINI database info Retrieve
information about tables, columns
and annotation data stored in a
GEMINI database

GEMINI stats Compute useful variant
statistics

GEMINI actionable_mutations
Retrieve genes with actionable
somatic mutations via COSMIC and
DGldb

database. E.g. alt="G' or impact_severity = 'HIGH'".

Output format options @

Type of report to generate

tabular (GEMINI default) -

Add a header of column names to the output
[ OB
(--header)

Set of columns to include in the variant report table

Custom (report user-specified columns) -

Choose columns to include in the report

B select/Unselect all

O gene

chrom

start

Oend

ref

alt

O impact

O impact_severity

O alternative allele frequency (max_aaf_all)

(--columns)

Additional columns (comma-separated)

type, gt_alt_freqs. TUMOR, gt_alt_freqs. NORMAL, ifnull(nullifiround(max_aaf_all,2),-1.0),0) AS MAI

Column must be specified by the exact name they have in the GEMINI database, e.g., is_exonic or
num_hom_alt, but, for genotype columns, GEMINI wildcard syntax is supported. The order of
columns in the list is maintained in the output.

Request drug-gene interaction info from DGldb

. No

type,

gt _alt freqs.TUMOR,

gt _alt freqs.NORMAL,
ifnull(nullif(round(max_aaf all,2),-1.9),0)
AS MAF,

gene,

impact_so,

aa_change,

ifnull(round(cadd scaled,2),'.') AS
cadd_scaled,

round(gerp_bp_score,2) AS gerp_bp,
ifnull(round(gerp_element _pval,2),'.') AS
gerp_element_pval,
ifnull(round(hs_qvalue,2),
hs gvalue,

in_omim,
ifnull(clinvar_sig,'."') AS clinvar_sig,
ifnull(clinvar_disease _name,'."') AS
clinvar_disease_name,
ifnull(rs_ids,'."') AS dbsnp_ids,

rs_ss,

ifnull(cosmic_ids,'.") AS cosmic_ids,
ifnull(overlapping _civic_url,'.") AS

".') AS

overlapping civic_url,

W_cgidb



c. Generating reports of genes affected by variants



Turning query results into gene-centered reports

Analyze Data Workflow Visualize~ SharedData~ Help~ User~ z E

SELECT v.gene, v.chrom,

History c+oO%

(Galaxy Version 0.20.1+galaxy1) i el s search datasets o 0 g ° S y n o n ym ) g ° h g n C _i d b
GEMINI database Tumor Normal pair g o ent r‘ez_id 9 g . r‘Vi S_pct,

GEMINI query Querying the GEMINI database

somatic pipeline TEST

G shown, 39 it e e v.clinvar_gene_phenotype

B 0| o 96: GEMINI annotate CGl infos on data 54 and data 95 - = 3 e

Only files with version 0.20.1 are accepted. 313GB > e
Build GEMINI query using
Advanced query constructor - 100: GEMINI query on d ® &% o .
e ey T B Tee o e Jetatess =t FROM variants v,
SELECT v.gene, v.chrom, g.synonym, g.hgnc_id, g.entrez_id. g.rvis_pct. v.clinvar_gene_phenoty S GRS ey cn e D /X

m s gene_detailed g

98:
o on data 96

FROM variants v, gene_detailed g WH g.chro
v.somatic_status = 2 AND v.somatic_p <= 0.05 AND v.filter IS NU

chrom

Formulate your query using SQL syntax. (-q) 97: GEMINI query on da
ta 96

WHERE v.chrom = g.chrom AND
G:n::::y::;::::::n 3 96: GEMINI annotate CG @ ¢ X V. ge ne = g o ge ne AND

| infos on data 54 and d

st =t v.somatic_status = 2 AND

gt_alt_freqs. NORMAL <= 0.05 AND gt_alt_freqs. TUMOR >= 0.10 95: GEMINI annotate Cl @ & %

ViC data on data 55 and V.SomatiC_p {= @.@5 AND

data 94

. v.filter IS NULL

(--gt-filter) 94: GEMINI annotateCa @ ¢ X
ncer Hotspots V2 on dat
+ Insert Genotype filter expressio a 53 and data 93

93: GEMINI annotatedb @ ¢ X
= Insert Sample filter expression SNP infos on data 56 an

a dota 52 \EROUP BY g.gene

Sample filter expression

Output format options @ normal || tumor




d. Adding additional annotations to the gene-centered
report



Adding UniProt cancer genes information

Galaxy Eu rope Analyze Data Workflow Visualize> Shared Data~ Help~ User~ [
Tools w " History c+ms
Join two files (Galaxy Version 1.1.2) <% Favorite & Versions + Options
join two files (%) search datasets (2 X %]
1st file :
& Upload Data Tumor. No-rma'l pair
D | @ 0] 107 GEMINI query on data 96 | R e somatic pipeline TEST
37 shown, 45 deleted, 29 hidden

how 5
B Showection Column to use from 1st file

; 313GB »e
VCF-VCFintersect: Intersect two VCF Column: 1 -
datasets
Sub-sample sequences files e.g. to 2nd Flle © 108:Joinondata57 @ & X
and data 107

reduce coverage D ©@  © | 57 Uniprot_Cancer_Genes.13Feb2019.txt vl X | =
idpQuery Creates text reports from This job is waiting to run
idpDB files, Column to use from 2nd file o2 ? [ X ]
Join two files Column: 1 =
fastq-join - Joins two paired-end reads e 107: GEMINI queryond @ &' X
on the overlapping ends Output lines appearing in ata 96
Join two files on column allowing a Both 1st & 2nd file, plus unpairable lines from 1st file, (-a 1) - 43 lines
small difference format: tabular, database: hg19

F {s a header line
Join the intervals of two datasets side- BSOS ? »e
o (I T
Column Join on Collections Use line contains column headers. It will not be sorted. gene  chrom synonym hgne_i¢
Column Join on CO“ECUOHS g e A2ML1 chrl2 CPAMDY,FLI25179 23336

ANKDO1B chrS None 32528

QCMerger Merges two gcml files APC chrs  OP3,PPPIRAG,0P2,0P2.5 583
together. = ’

Sort and Join key column values regardless of upper/lower case letters, ARHGAPY chrl2 16C,MGC1295 14139
FuzzyDiff Compares two files, Valug to put in unpaired (empty) fields < »

tolerating numeric differences.
100: GEMINI queryond @ ¢ X
seqtk_mergefa merge two FASTA/Q

i ata 96
files Emamrotification
Join +/- lons Join positive and . No
negative ionization-mode W4M 99: GEMINI queryonda @ ¢ X
Y. b AL N

<"“‘"’" Srzthminsn aonentas Send an email notification when the job completes. N



<

Tools

join two files 0

& Upload Data

@ Show Sections
VCF-VCFintersect: Intersect two VCF
datasets

Sub-sample sequences files e.g. to
reduce coverage

idpQuery Creates text reports from
idpDB files,

Join two files

fastq-join - Joins two paired-end reads
on the overlapping ends

Join two files on column allowing a
small difference

Adding CGIl biomarkers information

Workflow Visualize ~

Analyze Data

Shared Data~ Help ~

Join two files (Galaxy Version 1.1.2) ¥y Favorite

1st file

D ® O

102: Join on data 57 and data 100

Column to use from 1st file
Column: 1
2nd File

D @0 o

58: cgi_genes.txt

Column: 1

Output I ppeanng in

Both 1st & 2nd file, plus unpairable lines from 1st file, (-a 1)

ine is a header line
Join the intervals of two datasets side-
by-side >
Column Join on Collections irst line contains column headers. It will not be sorted

Column Join on Collections

QCMerger Merges two gem files
together.

FuzzyDiff Compares two files,
tolerating numeric differences.
seqtk_mergefa merge two FASTA/Q
files

Join +/- lons Join positive and
negative ionization-mode W4AM
datasets for the same samples
Multi-Join (combine multiple files)

r iaim wmias Aab. . s

v

Sort and Join key column values regardless of upper/lower case letters.

e to put in unpaired (empty) fields

il notification
. No

Send an email notification when the job completes.

v Execute

User ~

& Versions

v Options

c+mn
00

History
search datasets

Tumor Normal pair
somatic pipeline TEST

66 shown, 39 deleted, hide hidden

313 GB D

102: Joinondata57and @ ¢ X
data 100

70 lines

format: tabular, database: hg19
BOLOS I ? »e
gene chrom start ref alt type MAF &
A2MLY chrl2 B989045 A 4 snp @ §
ANKDD1B chrS 74930649 G A snp @ 4
APC chrs 112175422 C 1 snp @ 8
ARHGAPO chrl2 S7872993 G A snp 8.0 n
‘ 13

101: Joinondata57and @® ¢ X
data 100

70 lines
format: tabular, database: hg19

BSOS ? e

chrom start ref alt type MAF gene
chrl2 113335665 G A snp 9.8 RPHIA
chrl2 117582871 C CT indel 8.29 FBX021
chrl2 123286211 G A snp 8.8 C(COC62

chrl2 126068542 A G snp @ TMEM132



= Galaxy Europe

Adding gene information from CIViC

Analyze Data Workflow Visualize~ Shared Data~ Help~

User ~ g

Tools

join two files

&, Upload Data

@ Show Sections
VCF-VCFintersect: Intersect two VCF
datasets

Sub-sample sequences files e.g. to
reduce coverage

idpQuery Creates text reports from
idpDB files.

Join two files

fastq-join - Joins two paired-end reads
on the overlapping ends

Join two files on column allowing a
small difference

Join the intervals of two datasets side-
by-side

Column Join on Collections

Column Join on Collections

QCMerger Merges two qgeml files
together,

FuzzyDiff Compares two files,
tolerating numeric differences.

seqtk_mergefa merge two FASTA/Q
files

Join +/- lons Join positive and
negative ionization-mode W4M

AR Anat s EA Mn Annan mamanlas

<

Join two files (Galaxy Version 1.1.2) ¢ Favorite

1st file

D ® DO

109: Join on data 58 and data 108

Column to use from 1st file
Column: 1
2nd File

D 0O D

59: 01-Feb-2019-GeneSummaries.tsv

Column to use from 2nd file

Column: 3

Output lines appearing in

Both 1st & 2nd file, plus unpairable lines from 1st file. (-a 1)

&is a header line

t line contains column headers. It will not be sorted.

Sort and Join key column values regardless of upper/lower case letters.

Valug to put in unpaired (empty) fields

® No

Send an email notification when the job completes.

otification

& Versions

~ Options

I+

History

search datasets

Tumor Normal pair
somatic pipeline TEST

39 shown, 45 deleted, 29 hidden

313 GB

© 110: Join on data 59
and data 109

This job is waiting to run

ec?

109: Join on data 58 and
data 108

108: Join on data 57 and
data 107

107: GEMINI query on d
ata 96

100: GEMINI query on d
ata 96

99: GEMINI query on da
ta 96

98: GEMINI database inf
o on data 96

e

(ORI

[OR 2

® &%



Rearrange to get a fully annotated gene report

= Galaxy Europe

Analyze Data Workflow Visualize~ SharedData™ Help~™ User~

Analyze Data Workflow Visualize~ Shared Data~ Help~

Tools

w

Column arrange 0

& Upload Data

@ Show Sections
TOrMat INto ranges or pases
Column arrange by header name
FASTQ Summary Statistics by column

BLAST parser Convert 12- or 24-
column BLAST output into 3-column
hcluster_sg input

Sort Column Order by heading

Split file according to the values of a
column

Add input name as column to an
existing tabular file

Replace Text in a specific column

Replace column by values which are
defined in a convert file

FASTQ Trimmer by column
Column Join on Collections
Column Join on Collections
Histogram of a numeric column

Map peptides to a bed file for viewing
in a genome browser

Manipulate loom object Add layers,
or row/column attributes to a loom file

Summary Statistics for any numerical

v

Column arrange by header name (Galaxy Version

0.2)

file to rearrange

D OO

Specify the first few columns by name

1: Specify the first few columns by name

column

2: Specify the first few columns by name

column

3: Specify the first few columns by name

column

4: Specify the first few columns by name

column

5: Specify the first few columns by name

colum

6: Specify the first few columns by name

column

110: Join on data 59 and data 109

¢ Favorite

I+

6: Specify the first few columns by name

column

7: Specify the first few columns by name

column

8: Specify the first few columns by name

column

9: Specify the first few columns by name

column

in_cgi_biomarkers

10: Specify the first few columns by name

columy

clinvar_gene_phenotype

11: Specify the first few columns by name

column

12: Specify the first few columns by name
column

description

< Insert Specify the first few columns by name




Inspecting fully annotated gene report

|gene .Ichro m synanym hgnc_id entrez_id  rvis_pct is_0G is_TS in_cgi_biom clinvar_gent gene_civic_t description gene_id entrez_id  last_review_date
AZMLL chrl2 CPAMDS,FLI2517¢ 23336 144568 98.52559566 1] 1] 0 nonsyndronmr .
ANKDD1B  chrs None SEj 7§?Bd] Mone 0 0 0 None . . .
APC chrs CP3,PPP1R46,DP2 583 324 0.902335456 1] 1 1 apc-associa https://civic . 66 324/2017-02-09 21:58:08 UTC
ARHGAPS  Chriz TOC,MGC1205 18130 BA353 000351008 ) ) T coronary an .
C2CD5 chrl2 COP138 KIAADS2E 29062 9847 Mone 1] 1] 0 None
Ccoce2 chri2 ERAP75,CT109,FU 30723 84660 82.29535268 1} 1} 0 None
CDH12 chrs Br-cadherin,COH 1751 1010 29.48808681 1} 1} 0 None
CDH18 chrs EY-CADHERIMN,CDI 1757 1016 5.602736494 1] 1] 0 None
CLECAC chrl2 DLEC,CLECSFY,CD: 13258 170482 B6.47676339 1] 1] 0 None
CLECBA chri2 dectin-2,CLECSF1! 14556 93978 89.95635763 1} 1} 0 None
caoxic chrs None 2292 1350 62.38499646 1} 1} 0 Nene
DDX51 chrll None 20082 317781 64.96225525 1] 1] 0 None
I ELACZ chrl? FLI10530,HPC2 14198 60528/ 10.12031139 1 1] 0 combined_c.
TERNT ThIi7 TRELF,IREL 2449 2081 2463434772 ] 0 T None
ESM1 chrs None 3466 11082 56.64071715 1} 1} 0 None
FB¥D21 chri2 FB¥21,KIAADBTS 13592 23014 12.77423821 1] 1] 0 None
HAPLN1 chrs CRTL1 2380 1404 20.53550366 1] 1] 0 None
ITEB? chrl2 Nons 5162 3695 462962963 0 0 0 None . . . .
I KRAS chrl2 KRAS1 KRAS2Z Eiﬂ? 3845 42 B7567823 1 [1] 1 acute_myel( https://civic Mutations il 30 3845 2017-02-09 21:59:28 UTC
KRBA2 chrl7 None 26989 124751 57.31304553 [1] [1] 0 None
LINCO1018  chr5 None 27742 285577 None o ] 0 None
LYRM7 chrs FLI20796,C50rf31, 28072 90624 56.2514744 1] 1] 0 mitochondri.
METTL2A  chrl? METTL2,FLI12760 25755 339175 67.03231894 1} 1} 0 None
MROH2B chrs FLI40243,DKFZp7! 26857 133558 None 1} 1} 0 Nene
PCOHBS chr5 PCDH-BETAS,PCDI 8624 None MNone o o 0 None
PCDHGEL chrs PCDH-GAMMA-B1 8708 56104 1092238736 1] 1] 0 None
PCOHGEY  chr5 PCOH-GAMMA-B7 8714 56099/ 48.90894079 1] 1] 0 None .
PDE3A chri2 CGI-PDE 8778 5139 6.884314697 1} 1} 0 brachydactyl.
BACKL ches GNEILLHI2 2 GoNane 10300 A 20103442 1] 1] 0 Nope
I RMNF213 chrl? MNETS7 KIAALG18 b 14535 57674 97.65274829 1 1] 0 moyamoya_ .
SLC16AS chrl? MCT5,MCTE 10926 9121/ 36.22906346 1] 1] 0 None
SMARCCZ  chrl2 RscB,CRACCZ BAF 11105 6601 2.707006369 1} 1} 0 malignant_t.
S0X5 chri2 L-50¥5,MGC3515¢ 11201 6660 9.088228356 1] 1] 0 aplasia/hyp.
SPEF2 chrs KPL2,FLI23577,CT: 26293 79925 99.06817646 1] 1] 0 None
SYNPO chrs KIAALD2S 30672 11346 4067586655 1] 1] 0 None
TENMZ chrs Ten-MZKIAAL12T 29343 57451 None 1} 1} 0 None
IMENA2E Chd KIARIE0CKIAMZL 20307 102705 2.E7751053 2 2 2.lions
I TP53 chrl? LFS1,p53 11598 7157|35.98726115 1] 1 1 acute_mega https://civic TP53 mutatis 45 7157 | 2018-03-30 15:05:39 UTC
TTC23L chrs FLI2543%9 26355 153657 96.55579146 1] 1] 0 None
T1C37 chrs KIAAD3TZ 23639 9652 58.00896438 1} 1} 0 malignant_t.
uUsp22 chrl7 KIAALDES, USP3L 12621 23326 27.41802312 1} 1} 0 Nene
VAN chrs CSPG2,PG-M 2454 1462 19.95753715 1] 1] 0 malignant_t.



