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= Wrap R/Bioconductor scripts for Affymetrix microarray analyses in Galaxy
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Raw data stored outside galaxy

NFS mount

Data repository server Dedicated Galaxy
server
~ 20000 .CEL files



File paths passed as input parameter to tool

xml file created by cron job for each group in galaxy_dist/tool-data

<option name="GSE10895" value="GSE10895">
<option type="m eta_key" name="GSM276175.CEL" value="/work/affy/external/l GEO/GSE10895/GSM276175.CEL.gz"/>
<option type="meta_key" name="GSM276176.CEL" value="/work/affy/external/l GEO/GSE10895/GSM276176.CEL.gz"/>
<option type="meta_key" name="GSM276177.CEL" value="/work/affy/external/ GEO/GSE10895/GSM276177.CEL.gz"/>

<option type="meta_key" name="GSM276178.CEL" value="/work/affy/external/ GEO/GSE10895/GSM276178.CEL.gz"/>
</option>

Tool xml file

<conditional>
</when>
<when value="external">
<repeat name="conditions" title="Condition" help="Select the arrays for this condition">
<param name="condName" type="text" label="Condition Name" help="Name for this group">
<validator type="length" min="1" max="12" message="Please enter a short name for each condition!" />
</param>
<param name="cels" type="drill_down" display="checkbox" hierarchy="recurse" multiple="true" label="CEL files* from_file="fungen/external.xml">
<validator type="no_options" message="Select at least 2 .CEL files for each condition!" />
</param>
</repeat>
</when>
</conditional>
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From CEL files to ExpressionSet

Galaxy / FMI-Xenonl

Workflow  Shared Data Lab  Visualization Admin Help User

Tools

| Options ~ |

EMBOSS search tools

EMBOSS sequence manipulation tools

GALAXY NGS TOOLS

NGS: Peak Calling

FMI TOOLS

EMI: Bioinformatics-Support

EMI: Functional Genomics
NORMALIZE ARRAYS

+ Normalize arrays from the Functional Genemics data repository
QC/PLOT EXPRESSION VALUES

« Array quality control plots and outlier detection

+ Pairwise correlation plot for  set of microarrays

+ BCA (principle component analysis) for 2 set of microarrays

+ Find genes with similar expression pattern

+ Barplot for normalized signals of a probeset
FILTER FUNCTIONS

+ Eilter exprassion data by annotation

« Eilter not expressed probesets from expression data
STATISTICS AND FILTERING FOR CONTRASTS

« Linear model statistics calculatad with with limma

+ Eilter 3 gene list for microarray contrast data
ANNOTATION OF GENELISTS

« Create Ingenuity data file for upload te the Ingenuity Pathway Analysis

« Apnotate list of Affy IDs in a tabular file

+ Gens_Symbol2Affyld mapping
PLOT CONTRAST DATA

« Vaolcanoplot for a contrast

+ Scatterplot for two contrasts

+ Hsatmap for 2 set of genes

+ Venn diagram for a set of contrasts and cutoffs

+ SOM statistics (self organizing map)

+ Create gff'bed fils for microarray contrast data
GENE SET ENRICHMENTS ANALYSIS

i i iz to determine the overlap of a
gene list with gene expression data

GET DATA FORM GEO
+ Getdata from GEQ

EMI: DNA Restriction Digest
EMI: DeepSegRepository

EMI: NGS differential expression
EMI: gPCR

EMI: Thoma-lab

EMI: Schuebeler-lab

EMI: Roska-lab

-
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Normalize arrays (version 1.0.0)

Select your group:
[External v

Conditions

Select the arrays for this condition
Condition 1
Condition Name:
Brain

Name for this group use short names, avoid special characters and numbers at the beginning of the name [The
names might be changed by the program to make them conform to processing in R)

Choose CEL files:

[+] Dﬂ.ffymezrix
-1 ceo

+1 ese10797
1+1[Eese1osss
16 Gse12206
[[esmzo9430.ceL
[[esmz09434.ceL
[[lesmz09436.cEL
[Flesmzos4as.ceL
[[lesmz09441.ceL
[[lesmzos450.ceL
[[lesmz09451.cEL
[ esmz09452.ceL
(+1Egse14s4e
1+1Eesetss07
+1Eese16923
1+1E ese21577
1+1[Eesez6720
1+1[E] csez7896
(+1[Eesez7975
(+1Eesezses0
(+1ElGses76a

1+1[ ) gsesear

1+1[E eseesaz
(+1Eeseso12

Select the raw data CEL files for the arrays to be loaded.

Remove Condition 1

Condition 2
Condition Name:
Muscle

Name for this group use short names, avoid special characters and numbers at the beginning of the name (The
names might be changed by the program to make them conform to processing in R)

Choose CEL files:
[+] DAffymetrix
i+1Eceo
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History IEp jons -
: WYV K

I 11: R list with contrasts @0 R

I 10: Probesets with similar expression pattern @R

I 9: Expression plots for similar genes @0 R

I 8: Filtered expressionset ®0R

I 7: Filtered expressionset ® 7R

I 6: expression barplots on ExpressionSet of RMA normalized data® # ¢

I 5: microarray PCA on ExpressionSet of RMA normalized data @ %
| 4: Pairwise correlation plot for arrays 1.2.3,4,5.6,7.8,9 ® 0%
3: RMA normalized data @0 R

34,761 lines

format: tabular, database: 2

Info: WARNING: ignoring environment value of R_HOME
Background correcting

Nermalizing

Calculating Expression

HOL

FITNE.CEL NouzeIP_Brein 03 mGENT.CXL  MosaeIP_Srsin O3 mamy

@ = rs

9.8 342438

s.94067223723202

23.299872744387

2: Annotation of RMA normalized data @) R
9 lines

format: exphe, database: 2

Info: WARNING: ignoring environment value of R_HOME

Background correcting

Normalizing

Calculating Expression

=IOV

1: ExpressionSet of RMA normalized data @0 R
2.4 Mb

format: exset, database: 2

Info: WARNING: ignoring environment value of R_HOME

Background corracting

Normalizing

Calculating Expression

= ®U

Binery DxprezaicnSet dsts file




Custom datatypes for R objects

Normalization

History item Comment

ExpressionSet of normalized data | Binary dataset, used as input for following tools

Annotation of normalized data Tabular file listing the normalized CEL files and conditions

Normalized data Large tabular file with normalized expression values for each probeset
on each array

Linear modeling (LIMMA)

History item Comment

Contrast data (R list) Binary dataset with contrast data; to be used as input for
subsequent tools

Contrast data Tabular dataset with normalized expression values for all arrays,
logFCs, p-values, adj p-values for each contrast and annotation

Contrast Information Tabular dataset with contrast names



Additional concepts used

- Access rights controlled via $userEmail and lookup table

- InR:
R objects stored as binary files using save(): faster reading and writing

 Data
« Annotation
suppressMessages() and suppressWarnings() to avoid output to standard error

- External data (GEO, ArrayExpress, Affymetrix) downloaded to data repository



Status quo:

« 21 tools implemented

« > 500 analyses run

We are currently working on:

- QC for raw data

« Plot probesets for genomic regions

« Meta analyses

- Time-course analyses

- Data preparation for external tools / webservices
David
Broad GSEA

Mara

- Data preparation for GEO submission
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