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  Abstract
     The Microarray Explorer (MAExplorer) is a versatile open-

source Java-based data mining bioinformatic tool for
analyzing quantitative DNA expression profiles across
multiple microarray platforms and DNA labeling systems
http://maexplorer.sourceforge.net/

    MAExplorer analyses may now be extended by writing R
scripts in the powerful R data, statistics, and graphics
language (www.r-project.org).

    The RtestPlugin is a Java plugin for use with MAExplorer to
extend its statistical data analysis capabilities using the R
program. Scripts in the R language may invoke statistical
and other methods in R.
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  Abstract (continued)
     Users may create and edit R scripts and associated R

LayOut (RLO) descriptions of the interface between
MAExplorer and R. The RLO describes data exported from
MAExplorer into R (R input files), output files from R after the
R script has been evaluated, and actions to import R results
back into MAExplorer.

    Once a RLO and its associated R script has been created
and tested, it may be saved as a special purpose
“permanent” plugin so it automatically appears as a plugin
extension to MAExplorer.

Home Page:  http://maexplorer.sourceforge.net/
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MAExplorer

Run Acrobat on
PDF output files

Export data from MAE to R as
tab-delimited input files

R generates output files

Run JPEG viewer on
JPEG output files

Actions on output
files to import
results back into
MAExplorer

Evaluating R Scripts on MAExplorer Data
The “R Layout” (RLO) specifies the R script, menu name,
input/output files, actions, etc.

Run Postscript viewer
on  PS output files

Execute R program
on .R script

Tab-delimited output files

Run SVG viewer on
SVG output files

. . .

 Functionality of RtestPlugin
• Create/edit R scripts and associated R LayOut (RLO) descriptions of

the interface between MAExplorer and R

• Evaluate R scripts using data exported from MAExplorer and
generate R output files (text, PDF, image, etc.)

• Display PDF or image files generated by R after the script has been
evaluated

• Import data from R output back into MAExplorer after the script has
been evaluated

• Create user-defined RLOs using data templates to generate R code

• Use to learn the R interface to MAExplorer with editable
demonstration examples for various data MAExplorer data types
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R Methods: User Defined Analyses
• Use Templates to generate data-dependent R code

• Allows totally general analyses

• May import R script code files to serve as a basis for a
new RLO which may then be edited

• Invoke an editing wizard when create a "New RLO"  or use
"Edit RLO" on a previously saved RLO

• Permanently saved with "Save RLO" command

• When “saved”, the RLO menu name will automatically be
added to MAExplorer menu

R Methods: Demonstrations
• Data-specific demos allow selecting 'canned' R analysis

methods specific for various MAExplorer data

• Simple methods are intended for demonstration purposes
to illustrate how to access MAExplorer from R scripts

• User may modify the generated code by specifying which
R analyses (e.g., histogram, plots, t-test, summaries, etc.)
should be added to the R script

• Editing is invoked using the "Edit RLO" command.

•  RLO's may be saved for invoking from MAExplorer
(Plugins | RLO Methods) menu
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 R LayOut (RLO) Schema
• R script name (e.g., ”SomeAnalysis.R")

• Analysis method menu name (e.g., ”Perform some analysis on the data")

• Menu stub name to place this RLO method in the MAExplorer menu tree

• Optional list of exported MAExplorer data in R input files (file names, data-types)

• Optional list of R output files written by R during script execution (file names,
data-types)

• Optional list of actions to be taken on R output files used to import the R results
back into MAExplorer (specified by: output-file-name, MAE-object-name, MAE-
object-action)

• Processing options for MAExplorer data to be exported to R (e.g., raw vs.
normalized data, filtered vs. unfiltered, etc., horizontal vs. vertical data stacking,
etc.)

• Optional R command line options (e.g., increase memory, etc).

• (Demo mode only) generate demonstration R script methods to let you
configure different types of R analyses in your script.

 R Data Types Exported from MAExplorer
as Input data to R

• Single HP-sample expression data
• HP-sample (Cy3,Cy5) or (F1,F2) channels expression data
• HP-X and HP-Y samples expression data
• HP-X 'set' and HP-Y 'set' samples expression data

• HP-X ’set' samples expression data
• HP-Y ’set' samples expression data
• HP-E 'list' expression profile samples expression data
• Current Condition list of samples expression data
• Multiple Conditions List (OCL) of samples expression data

• Gene annotation data (e.g., gene ids, gene names)
• MAExplorer state thresholds (e.g, p-value & other sliders)
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 R Output Data Types

    These are files that may be specified to be created by R

• Stdout is the normal text output of R
• Tab-delimited table (to import data to MAExplorer from R)
• XML table (to importing data to programs from R)
• Report (free form)
• PDF file
• JPEG image file
• PNG image file
• Postscript file
• SVG file

MAExplorer Actions on R Output Data Types
    Create named data structures as part of the MAExplorer

state by importing R output data back into MAExplorer

• Gene set
• Gene set with p-Value
• Gene set with cluster data (#, cluster distance)
• Filter gene set
• Normalization gene set
• Condition List of (replicate or similar) samples
• Multiple Conditions List (OCL) of condition lists
• Named normalization map [Future]
• 2D plot overlay map [Future]
• Normalization polynomial [Future]
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Resources Required
• Must install MAExplorer and the R program

• Both are open source and free
http://maexplorer.sourceforge.net/
http://www.r-project.org/

• MAExplorer and R run on Windows, Linux, Solaris, MacOS-X

• To view PDF generated plots, you could use Adobe Acrobat

• No other software is required

Disk directories used

• <Current MAExplorer project directory>
         /Temp - holds all files that communicate with the R program

                  from MAExplorer
         /Report - holds all files that are generated by your R script as

                  specified by the RLO for that script

• <MAExplorer installation directory>
         /RLO - holds all permanent .rlo RLO specification files in your

                RLO database. Read by MAExplorer when it starts if
                the .rlo files exist

         /R - holds all permanent .R script files for the RLO database
         /MAERlibr - is R style project library to support MAExplorer-R

           interface
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Running RtestPlugin
• First load the RtestPlugin

1. In MAExplorer, select the (Plugins menu | Load plugin) command.
2. Specify "RtestPlugin.jar". This installs the plugin in the MAExplorer
    Plugins menu with the new menu entry "R test.
3. To run RtestPlugin, select (Plugins menu | R test)

• Select demo or user-created RLO to edit or evaluate

• If you want, edit or create new RLOs and save them using
the “Save RLO” button in the permanent RLO database

• Press “Evaluate” to invoke R on the selected RLO script

• Or, after saving RLOs, they may be run created directly from
MAExplorer (Plugins | RLO methods) submenu

2. Select plugin

1. Load plugin

 Loading RtestPlugin in MAExplorer
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3. Run plugin

  Running RtestPlugin

Current list of
RLO methods

Select MAExplorer
data to export

Select a Data Analysis and Its RLO
for Analyzing Current MAExplorer Data*

* If you add  a “New RLO”
analysis method, it will
appear at the end of this
pull-down menu
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Help message

Help Message - RtestPlugin

An R Script Contains Three Parts

    1. Prologue R code reads the exported MAExplorer data as R
input tab-delimited data files using R read.table() or scan()
methods to fixed tables.

     2. Computation R code performs the analysis of the data read in
prologue.

    3. Epilogue R code to write data to output files using plot files,
or text tab-delimited table files using R write.table() methods.
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Simple Example of Three Part R Script

####---� Start� of� Prologue� ---####

#� RLO� Number� 13,� Rscript� [� DemoMaeRscript13.R� ]

print("Method:Demo� 13� -� MAExplorer� State-Scroller� thresholds")

maeStateThr� <-� read.table("R-inputStateThresholds.txt",
� � � � � � � � � � � � � � � � � � � � � � � header=TRUE,� sep="\t")

####---� End� of� Prologue� � -� Don't� edit� above� this� line� ---####

print("MAExplorer� state-scroller� threshold� values")

maeStateThr

####---� Start� of� Epilogue� -� Don't� edit� below� this� line� ---####

####---� End� of� Epilogue� ---####

Note: there is no epilogue R code in this example

Current R script

Viewing R Script of Currently Selected RLO

Select Current demo
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Summary of current
R LayOut  (RLO)

Viewing the Currently Selected RLO

See next page for
editing RLO

R script name

1. Edit Wizard for Current RLO:
R Script File Name [.R file]

User selects a wizard to edit
one of the RLO fields or use
‘Prev’ or ‘Next’ buttons

R script for the
current RLO
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Menu name

2. Edit Wizard for Current RLO:
Menu name - for RtestPlugin or MAExplorer

Menu ‘stub’ name

R input files
exported from
MAExplorer

R input file types
choices

3. Edit Wizard for Current RLO:
R Input Files - from MAExplorer
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R output files

R output file types choices

4. Edit Wizard for Current RLO:
R Output Files

R output file
Object name
Object action

MAExplorer action choices

5. Edit Wizard for Current RLO:
MAExplorer Actions Applied to R Output Files



15

MAExplorer export/import
data processing options

6. Edit Wizard for Current RLO:
MAExplorer Export/Import Data Processing

Optional command
line for R startup

7. Edit Wizard for Current RLO:
Optional R Startup Switches
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Options to generate
R methods in script

8. Edit Wizard for Current RLO:
Generate Demo R Script Methods**

** Only for demo scripts - not
for user defined scripts

Added t-test

Example: Edit Current Demo RLO
Generate Demo Methods - Add t-test
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Then added histogram
and density plot

Example: Edit Current Demo RLO
Generate Demo Methods - Also Add histogram

Summary output

Evaluate R Script for Current RLO

Press Evaluate

Press “Evaluate”
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Create new RLO
using editor - see
next slide

Creating a New User-defined RLO

Toggle help checkbox

View Help Message for RLO Wizard Editor
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1. Define New R script name Using RLO Wizard

1. Enter name of new
.R script file

2. Press Next to advance
to next wizard

2. Define New RLO Menu name Using Wizard

1. Enter Menu name

2. Press Next to
advance to next
wizard

You may Save RLO
anytime or on Close
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4. Press
Next

3. Define New RLO R Input files and
R template Using Wizard

1. Define input file(s)

2. Define R template

3. Define R template

2. Press Next

4. Define New RLO R Output files Using Wizard

1. Define output files
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5. Define New RLO Actions Using Wizard - If Any

Press Next

2. Press Next

6. Define New RLO Export/Import
Data Processing Options Using Wizard

1. Set processing
options
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1. Imported R script

Import R Code From file(s) to New RLO

2. Press Next 3. Press Close

Executing the New RLO from RtestPlugin

1. Press Evaluate to run the R script
2. Results appear in window



23

Executing the New RLO From MAExplorer
RLO Methods menu 1. Select command

2. Popup Results windows

Plot (1 of 5) Generated for New RLO:
PCA of Multiple Conditions w/Replicate Samples
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Plot (2 of 5) Variance across PCA by Arrays

Plot (3 of 5) PCA loadings, by Arrays
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Plot (4 of 5) Variance across PCA by Genes

Plot (5 of 5) PCA loadings, by Genes
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MAExplorer Java API - MJAReval Class
• MJAReval Application Programming Interface (API) class supports

the R evaluation and RLO database functionality

• Define and maintain a permanent R LayOut (RLO) database and
evaluate RLOs directly from MAExplorer “RLO methods” menu

• Create new R scripts using RLO wizard templates & imported R code

• Evaluate R scripts using MAExplorer data in the context of their RLO

• Post-process R output to
a) show R text output (stdout)
b) display PDF, JPEG, SVG, etc. files
c) apply actions to import R output back into MAExplorer database

Summary
• MAExplorer is a flexible fully Open Source Java-based microarray

data-mining tool available at   http://maexplorer.sourceforge.net/

• RtestPlugin is a plugin for MAExplorer to create R programs  to
analyze MAExplorer data

• RtestPlugin lets user’s edit and create R scripts and associated
R LayOut (RLO) methods using RLO templates and imported R code

• RtestPlugin has demonstration RLO examples

• RLO methods may be added to the permanent MAExplorer menus

• RLO methods may then be used to analyze any MAExplorer data

• Results from an R evaluation may be imported back into the
MAExplorer database


