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—  Automatic Data Analysis

@ : Powerful Means for Statistical Analysis
© vast collection of additional modules (CRAN, Bioconductor)

® command-line structure : “inaccessible” for Biologists,...

Our Motivation : Make R available in convenient way for
» automatic routine use
> Via graphical user interface (GUI)
» allowing to access prewritten R-code

» creating reports in pdf-format



—_ RReportGenerator : Principle

GUI managing tasks of :

selecting the data to be treated,
calling command-line R,

passing Sweave code
(customize by substituting specific terms)

file-name & location of report

Customizing options : preferred search paths, ...
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[ Scenario

[ Input Data

< RReportGenerator : statistical analysis with automatic reports

2

[ Output ]i

Main Items

Analysis Scenario File :

Library |

| C://ProgramFiles/RRG/scenarios/RRG_test1.Rnw

Infos |

Data Input File :

Browse ... |

: D://projects/TCA_140307.txt
Output Folder :

Browse ... |

| D:/fprojects

Report File Name :

[ TCA_140307.pdf

Browse ... |

& .pdf < .dvi (+eps)

€D

Optional Items

Supplemental Data Input File :

Supplemental Data Output File :

Browse ... |

| D://projects/TCA_140307.txt

-1 Keep the .tex file

Reset |

REG testl.Rnw

WAV Scenario Library :

}-{'www Scenario Library

g [=] 3]

RRG_test2.Rnw
automArfy QCl.Rnw
Ty QC2.Rnw
C AAlAdatal R
segmentCGH3.Rnw
segmentCGH4.Rnw

www accessible
collection of

<, Updated scenarios

summarizeTCA_fromExcel. Rhw
summarizeTCA_fromTxt.Rnw

4

Execution finished:
the following files have been created :

D://projects/TCA_140307.pdf
D://projects/TCA_140307.txt

\

Raffelsberger et al, Bioinformatics 2008
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< RReportGenerator : statistical analysis with automatic reports

Main Items

Analysis Scenario File :

Library

| C://ProgramFiles/RRG/scenarios/RRG_test1.Rnw

Infos |

Data Input File :

Browse ... |

: D://projects/TCA_140307.txt
Output Folder :

Browse ... |

| D:/fprojects

Report File Name :

[ TCA_140307.pdf

Browse ... |

& .pdf < .dvi (+eps)

Optional Items

Supplemental Data Input File :

Supplemental Data Output File :

Browse ... |

| D://projects/TCA_140307.txt

-1 Keep the .tex file

¢ WWW Scenario Library o =] ]

WAV Scenario Library : 1

www accessible
collection of
<, Updated scenarios

ARG testl.Rnw
RRG_testz.Rnw
automAffy QCl.Rnw
fyQC2.Rnw
! AAlAdatal .R
segmentCGH3.Rnw

segmentCGH4.Rnw
summarizeTCA_fromExcel. Rhw
summarizeTCA_fromTxt.Rnw

|

4

Execution finished:
the following files have been created :

D://projects/TCA_140307.pdf
D://projects/TCA_140307.txt

\

Reset |

data for
export

Sweave &
LATEX

Raffelsberger et al, Bioinformatics 2008
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S, Sample Code : Sweave

$@RRG_INFO

5 Read a tab-delimited file & draw a scatter plot.
$@RRG_INFO END

\documentclass [adpaper] {article}
\title{Minimal test scenario for RReportGenerator}
\usepackage{adwide, Sweave}
\begin{document}
\maketitle
The file selected as 'Data Input File' is read
<<claald el Eclie= RIS, doi fae =R =
mydata <- read.table ("<DATA IN FILE>")
t.test (mydatal,1],mydatal,2],paired=TRUE)
@

Seclavial? follocl , Eclhe=lAlLSE -« (LGRS >=
plot (mydatal, 2] ~mydatal,1])
@

o

% If a name for 'Supplemental Data Output File' was given ..
<<ghunls sgve, eclhe=F, princt=E, regulits=shilce>>=
write.table (summary (mydata), "<DATA;QUT_FILE>", row.names=F)

@
\end{document}

Raffelsberger et al, Bioinformatics 2008



Sl RReportGenerator Applications

> Automatic analyses for routine applications in
- Transcriptomics : Quality control, data normalization

- Comparative Genomics Hybridization (CGH)

Counseling to amplified/lost regions

- Transfected cell array (TCA) :

Graphical and statistical summary
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RReportGenerator TCBAE
Examples : Transcription Profiling (Affymetrix CQ)

Relative Log Expression (RLE) values
data from: /genemics/ga/CELs/cancarieaivana2005/A_10_02

Affymetrix Batch Quality Control using RReportGenerator and R

05

August 1, 2008

' ' '
| | |
' ' '
' ' '
' ' '
' ' '
| | |
| | |
' ' '
| | |
' ' '
' ' '
' ' '
'
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This document was generated by Analysis Type File "autom A ffyQC1 Rnw’, Version: 1.2.1, a protocol for auto-
mated QC analysis for Aflymetrix expression array data (using R version 2.7.0 on a x86-64-unknown-linux-gnu system).

The aim of this report is to provide information on multiple QC aspects for a set of Affymetrix arrays The interpretation of
QC parameters and QC plots should be done with eare since this may lead to delicate decisions. For further information and
details about the various plots shown in this report please look at the references section. This analysis protocol was written by
wolfgang raffelsberger (at) ighme. fr, LGBI, IGBMC (Strasbourg, France)

0o —

QC analysis of 16 cel-files of type "HG-U133A" with 22283 probesets each, found in path :

-
[1] "/genomics/g6/CELs/cancer/calvano2005/4_t0O_02"
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page 3 . . -05 o '
Both plots give a resume of the original PM values, either as boxplot or as (kernel) density estimate for the signal distri- H
bution (similar to Bioconductor-packages simpleaffy and affyQCReport). |
i

f
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page 4

This figure shows the QC plot from the simpleaffy package. For this purpose the 3" to 5" ratio for spiked-in and control e
genes (triangles for b-Actin and squares for GAPDH) are considered. The filled (blue) dot with the vertical line (heading t00_LPS_GSM73424.CEL.gz 100 PBO_GSM7T423.CEL.gz 102 LPS GSM73M0.CEL.gz 102 PBO_GSM73438.CEL.gz
to 0} represents the scaling factor. Finally, the percentage of 'present calls’ and value of average background are shown
in red on the left side. Note that the order of arrays is inversed (compared to other plots in this report)
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page 5
This pair of graphs shows the RLE {top) and NUSE (bottom) plots from the affyPLM package. The RLE compares
for each probeset (across all arrays) its expression value against its median across all arrays. The NUSE plot shows the Normalized Unscaled Standard Errors (NUSE) values
standard errors for each probe-set {variability intra), standardized across all arrays
—T ; v l
page B 120 Lo
This page shows false color images for the RLE residuals of all probes (from the aflyPLM package, with red intensities ' , 1 ! h h ' i . ' ! . . 1 ! !
corresponding to positive residuals and blue to negative residuals). Note, that smaller deviating zones have little impact on 1 ! 1 1 \ \ i ! ! | ' ! ! 1 1 '
the overal results. For further information, examples and details see o.g. chapter by Bolstad in book by Gentleman et al. 115 \ : . . ! ! . 1 ' . : | ' . . !
IR A A A
page T | 1 | ' ! ! \ ' . | ! ' | ' '
MA plots (from affyPLM package) of each array against a synthetic median array (constructed from probe-wise medians ! . . , . I ! ! ' ' . , , ' .
of all arrays in the current project). The red line represents a lowess fit to the scatter plot and could be helpful in 110 - ' ! ! ' . . | ' 1 ' . . ! ' '
indicating non-linear relationships. | 1 I X ! , . ' , | 1 ' ' | '
1 1 I ! ! 1 \ , ! i ! !
page 8 e A
- ! | ! ! '
In the top part the RNA degradation plot shows the average mtensity with respect to the sorted 5 to 3° position of the e . X . , ! H , : - . . | | . . '
probes in the target-sequence. Depending on the type of microarray specific patterns can be ohserved (see also references i ! ' ' I ' ' ' ' ! i '
Bolstad, Gentleman et al). The lower figure shows a density estimate for the signal distribution of data resulting from RMA. ' ' : , | . ! I
\ !
100 —
page 9 \ E . | . i . ] ! .
Similarity between RMA summarized samples measured as Euelidean distance : Heatmap of distance values. ' ' T ' ' . ! ' . 1 ' ! | ! ' '
, I . I ! h ' . A I | I , |
085 ! I | I ! | ' | , I ! .
page 10 _ _ o T T e A T
Principal components of RMA summarized samples. The main graphie shows the values of the first and second principal | I —— . [ T |
component for each of the samples. The smaller plots show the 2nd vs. 3rd as well as the 1st vs. 3rd component, the - - - - - - -
bargraph at the bottom indicates the amount of total variance captured by the individual principal components nso - -
T T T T T T T T T T T T T T T T
page 11 : References - o & @ o © ~ = @ = - o o T © ©

t00_LPS_GSM72424.CEL.gz 100_PBC_GSMT2423.CELgz 102 LPS GEM73H0.CELgz 102 PSO_GEM73430.CELgz
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Examples

Transcription Profiling (Affymetrix QC)
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W0_PDO_GSMTHMINgE & 100_PD0_GSMTHE0.g2

10 2 LPS

Principal Components Plot : 1st and 2nd Component
The numbers in the piot camespand to the 'amay index' as listed on page 2 of this repart
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Sl RReportGenerator Availability

Windows & Linux versions

coming with installer, user-manual and basic set of analysis scenarios

under free GNU public license at :
http://www-bio3d-igbmc.u-strasbg.fr/~wraff

RReportGenerator Version 1.3.3

- Paper Format : Automatic switch between US and A4 paper format
- Windows : Customize memory allocation of R

- Updated Analysis Scenarios

More information :

RReportGenerator : Automatic reports from routine statistical analysis using R.
Raffelsberger W, Krause Y, Mouliner L, Kieffer D, Morand AL, Brino L, Poch O
Bioinformatics 2008, 24(2):276-278

Or : http://alnitak.u-strasbg.fr/wikili/index.php/RReportGenerator_English
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