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2Overview

• Part 1 – Introduction 
– General Information
– Resources
– Architecture

• Part 2 – Tutorial
– Preferences and the Plug-in Manager
– Loading Expression Data
– How to Work with Probe Lists
– Clustering Expression Data
– Visualization for Data Exploration
– Using R in Mayday
– Loading Data From MayDB
– Working with Meta Information
– What to do next?



3

Part 1

Introduction



4

General Information



5About

• user-friendly microarray data analysis workbench
• name stands for “Microarray Data Analysis”
• developed at the Center for Bioinformatics (ZBIT) at 

the University of Tuebingen in Kay Nieselt’s group
– Nils Gehlenborg, Janko Dietzsch, Matthias Zschunke, Stephan 

Symons, Markus Riester and Kathrin Deubel

• modular architecture
– lean core
– functionality delivered by plug-ins

• implemented in Java
• open source software

– GPL (core) and LGPL (plug-ins)



6Audience

• “users” (wet lab people)
– Mayday has a straightforward graphical user interface
– it runs on many platforms
– new methods can be added easily

• “developers” (dry lab people)
– newly developed methods can be added as either Java plug-ins or R 

scripts
– Mayday can be adapted to the local environment (special databases, file 

formats, etc.)
– it runs on many platforms



7Features

• supports cDNA and oligonucleotide arrays
• works on preprocessed, normalized expression 

matrices (rows = genes, columns = conditions)
• plug-in categories

– visualization
– clustering
– data import and export
– database
– statistics
– R
– filters
– machine learning (soon)



8Hardware and software

• Sun Java Runtime Environment (JRE) 1.5, also 
known as Java 5.0

• Windows, Linux or MacOS, others might work as 
well

• at least 256 MB of RAM, better more than 512 MB
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Resources



10Website

• http://www.zbit.uni-tuebingen.de/pas/mayday
• download 

– core software and plug-ins
– “How-To”s (explain basic setup and installation of plug-ins)
– posters and presentations about Mayday
– tutorial (for Mayday 1.1)
– technical documents explaining architecture and design of the core 

software and some plug-ins

• keep yourself informed about the latest updates



11Mailing lists

• mayday-announce@googlegroups.com
– mailing list for announcement of new releases and major updates to the 

website

• mayday-discuss@googlegroups.com
– mailing list for developers (invitation only)



12Papers

• description of the core software and some plug-ins
– Janko Dietzsch, Nils Gehlenborg and Kay Nieselt, Mayday – a 

microarray data analysis workbench, submitted to Bioinformatics.

• description of the heatmap implementation in 
Mayday and its special features
– Nils Gehlenborg, Janko Dietzsch and Kay Nieselt, A Framework for 

Visualization of Microarray Data and Integrated Meta Information, 
Information Visualization, Volume 4, Number 3, 2005, 164 – 175.

• preprints are available
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Architecture



14Plug-in framework
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15Plug-in framework
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16Plug-in framework
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17Data structures
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18Data structures

• core manages data sets (one or more)
• core exchanges data structures with plug-ins

– probe lists play a very important role in this

• probe data structures represent genes, probe sets, etc. 
depending on the array type

• probes store expression values (usually ratios) for one 
or more conditions

• probe lists are not lists but sets in the mathematical 
sense
– “probe set” unfortunately already has another meaning (Affymetrix)
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Part 2

Tutorial



20Requirements

• Mayday configured with all available plug-ins
– all external libraries must be installed (Batik, JDBC drivers, CLI, ...)
– R plug-in must be configured and ready to go, i.e. R must be installed

• ZIP archive with tutorial files downloaded and 
extracted

• MayDB configured and accessible
– must contain tutorial data sets (with and without meta information)



21Notation

Text in this box describes what is going on.

Text in this box describes what you are supposed to do.

Text in this box describes specific parts of the user interface.
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Preferences and the Plug-In Manager



23Plug-in manager

Start Mayday and wait until all 
plug-ins have been loaded.
Then open the “File” menu. 



24Plug-in manager

Click “Preferences ...”



25Preferences

Review the information, then 
select tab “Plug-ins”.

In this dialog you can set the 
global preferences for Mayday, 
i.e. preferences that are used 

by all plug-ins.



26Plug-in manager

Review the information. 
Then click “Cancel” to 

close the dialog without 
confirming changes.

This is the directory that will 
be searched for plug-ins. 

Make sure you update this if 
you ever move your 
Mayday installation.



27Plug-in manager

Open the file menu 
and select “Plugins ...”.



28Plug-in manager

Select “Enhanced Heatmap”.

The plug-in manager displays a list of 
all loaded plug-ins and the categories 

they are assigned to. You can also 
obtain additional information about 

plug-ins here and set special 
preferences.

loaded plug-ins in the 
selected category

plug-in categories

Plug-In Manager



29Plug-in manager

Click on “More”.



30Plug-in manager

Click “OK” to close 
the dialog.



31Plug-in manager

Click on “Preferences”.



32Plug-in manager

Select the tab “About”.

list of external JAR files (libraries) required by the 
plug-in to run properly; JARs will be loaded 

automatically when the plug-in is called; you have to 
add the plug-ins manually during the initial setup of 

Mayday (not described here)



33Plug-in manager

Click “Cancel” to close 
the dialog without 

confirming changes.
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Loading Expression Data



35Loading data

• Mayday has “native” support for a simple text file 
format
– each row represents a gene/probe set/...
– each column represents a condition/array/...
– first row and column contain names for respective entities
– all others contain expression values (can be missing)
– columns are tab-delimited



36Loading data

Click on the “Data Set” menu 
item and select “Open ...”.



37Loading data

Select a file that contains expression 
data formatted as described before. 

Click “Open”.



38Loading data

Enter a name for the data set. 
The name has to be unique. It 

may contains spaces.



39Loading data

Indicate the data mode, i.e. 
whether the expression data are 

absolute values or ratios, etc.



40Loading data

You have now loaded a data 
set. Mayday automatically 

generated a global probe list 
for you. “global” is the name of 
this probe list. Probe list names 
have to be unique within a data 
set. The size of the probe list, 

i.e. the number of probes it 
contains, is printed after the 

name (“S=1000”).
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How to Work with Probe Lists



42Getting information about probe lists

Double-click the name of the probe 
list to get more information about it.

Probe List Manager

Data Set Manager



43Getting information about probe lists

Select “Annotation” to view and edit 
additional information about this probe list

This dialog shows the 
probes contained in this 

probe list and meta 
information associated 

with it (more on that 
later). You can edit the 
name, assigned color 

and additional 
annotation.



44Getting information about probe lists

Add information about 
the selected probe list 
here. This is useful for 

notes (quick info) and for 
in-depth information 
(info, which can be 
HTML-formatted).

Select “Properties” to go 
back to the previous view.



45Getting information about probes

Double-click the first probe in the list 
to get more information about it.



46

This dialog shows all 
probe lists that the probe 

is contained in as well 
as meta information 

assigned to it. The tab 
“Annotation” is the same 

as for probe lists and 
can be used to store 
information about the 

probe.

Getting information about probes

Hit “OK” in both dialogs to confirm 
any changes before closing.



47Creating a probe list from scratch

Right-click somewhere in the list of probe lists 
to get the probe list manager context-menu.



48Creating a probe list from scratch

Select sub-menu “New” and 
click “User-defined ...”.



49Creating a probe list from scratch

Select one or more probes. You need 
to keep the CTRL key or the SHIFT key 

pressed to select multiple probes.

The left list contains all 
probes of the data set. 

The right list contains all 
probes that are 

contained in the probe 
list you are about to 

create. Select a probe 
list a basis if you want to 
create a new probe list 
similar to an existing 

one.



50Creating a probe list from scratch

Hit the “>>” button to add the 
selected probes to the new probe list.



51Creating a probe list from scratch

Hit the “Properties” button to 
change the name of the new 

probe list and to assign another 
color. Then confirm you changes 
and close the Probe List Content 

Dialog by clicking “OK”.



52Creating a probe list from scratch

You can see the new 
probe list (called 

“Subset”). It has been 
assigned a specific 

color, which will come in 
handy when we 

visualize the probes of 
this probe list later on.

Select probe list “Subset” and open 
the probe list manager’s context 

menu.



53Storing a probe list

Select “Save As ...”.



54Storing a probe list

Enter a name for the 
probe list file and 

click “Save”.



55Closing a probe list

Select probe list “Subset”
and open the probe list 

manager’s context menu.



56Closing a probe list

Select “Close”.



57Opening a probe list

Open the probe list 
manager’s context menu.



58Opening a probe list

Select “Open ...”.



59Opening a probe list

Go to the directory 
where you just 
saved probe list 

“Subset”. Select it 
and click “Open”.



60Opening a probe list

Now you know how to save your 
probe lists for use in later 

sessions. The probe lists are 
stored as a list of probe identifiers 

in an XML file format. You can 
edit those files with a text editor 

of your choice. Besides the probe 
identifiers the name, color and 

annotation is stored.



61

Clustering Expression Data



62Calling a plug-in on a probe list

Select the global probe list.



63Calling a plug-in on a probe list

Right-click somewhere in the list of probe 
lists to get the probe list manager context-

menu for the selected probe list.



64Calling a plug-in on a probe list

plug-in categories,
depends on 

installed plug-ins

Select sub-menu “Clustering”.



65Calling a plug-in on a probe list

Click “k-Means”.

plug-ins in category 
“Clustering”, depends 
on installed plug-ins



66k-Means clustering

Here you see the k-
Means clustering setup 
dialog. It is provided by 
the k-Means clustering 
plug-in and not part of 

the core software. 

Leave all settings 
as they are and 
click on “Run”.



67k-Means clustering

The result of the clustering 
algorithm is a new set of probe 

lists. Each probe list 
represents a cluster. The size 

of the clusters is indicated 
behind the cluster names.

Select the newly 
created probe lists.



68Loading a clustering

You will now close remove 
your clusters and load a probe 
lists for nine clusters. This is to 

make sure your clusters are 
the same that were used to 

create this tutorial.

Open the probe list 
manager’s context 

menu.



69Loading a clustering

Select “Close”.



70Loading a clustering

Open the probe list 
manager’s context 

menu.



71Loading a clustering

Select “Open ...”.



72Loading a clustering

Select the probe lists 
that came with the 
tutorial data set file. 
Begin probe list “k-
means_9.pls”, then 

select “k-means_8.pls”
and so on.



73Loading a clustering

In particular for 
loading clusters it is 

very useful to 
select multiple 

probe lists at the 
same time. Note 

that the probe lists 
will be loaded in the 

inverse order in 
which you selected 

them.

Click “Open” to load the 
selected probe lists.



74Loading a clustering

You have now loaded the 
clusters that were used when 

the tutorial was created. 
Colors and cluster shapes 

are going to be the same in 
your Mayday session and the 

tutorial slides.
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Visualization for Data Exploration



76Visualizing a single probe list

Select the probe list named “k-
Means 9” from the probe list 

manager.



77Visualizing a single probe list

Right-click the probe list.



78Visualizing a single probe list

Select “Profile Plot” from the
“Visualization” submenu.



79Visualizing a single probe list

Right-click somewhere in the 
profile plot window to open 

the plots context menu.

The profile plot plug-in 
also opened a so-called 
“visualizer” that contains 

an integrated tabular 
viewer. The visualizer
manages the viewers, 
i.e. you can add further 

viewers using the 
visualizer. All viewers 

managed by a visualizer
share a common list of 

probes lists and a 
selection. You will learn 
more about this later.

tabular viewer

visualizer menu



80Zooming into a graphical viewer

Open the “Zoom” submenu.



81Zooming into a graphical viewer

Select “Zoom In”.



82Zooming into a graphical viewer

Open the profile plot’s context menu again by 
right-clicking somewhere in the window.

Viewers can be zoomed 
but only if the user 

explicitly demands it. 
Viewers don’t change if 
the window is resized.

Further, the aspect ratio 
of a viewer will never 

change because this can 
often causes 

misinterpretation of the 
data. 



83Fitting a viewer’s frame

In the “Zoom” submenu
select “Fit Frame”.



84Fitting a viewer’s frame

Click on one of the 
profiles displayed 

in the profile plot to 
select it.



85Selecting a single probe

Bring the tabular viewer
to the front and select one

of the probes.  

Selected profiles are 
highlighted in red. Be 

careful when 
choosing colors for 
your probe lists, you 
might not be able to 
see the selection if 

you choose a color to 
similar to the 

selection.



86Selecting a single probe

Right-click the selected 
probe to open the tabular 
viewer’s context menu.

Open the “Look up 
selection” submenu.

If you select a probe in 
one viewer of a 

visualizer, it will be also 
become highlighted in 
all other viewers of that 

visualizer. This is 
because the selection 

is managed by the 
visualizer, not the 

viewers themselves.



87Looking up probe identifiers

Click “Ensembl!”.



88Looking up probe identifiers

Close the browser 
window. Hold down 
the CTRL key and 
select all probes 

ending in “_s_at” in 
the tabular viewer.

Probes are looked up based on their identifier. If the corresponding database 
cannot be searched using the assigned identifiers, you won’t get any results.



89Selecting multiple probes

Continue holding 
the CTRL key and 
right-click to open 
the tabular viewers 

context menu.  



90Creating a probe list from selection

Select “Probe List 
From Selection ...”.



91Creating a probe list from selection

Assign a name and a 
distinct color to the 
new probe list. You 
may enter additional 
information about the 

probe list as well.

This is another way to 
create a probe list based 

on your selection. 



92Creating a probe list from selection

Click “OK” to confirm 
when you are done.



93Creating a probe list from selection

The probes 
contained in the new 
probe list appear in 
the color you have 
assigned to it. Note 
that the new probe 
list appears at the 

top of the probe list 
manager. The order 
of the probes in the 
probe list manager 

plays a crucial role in 
Mayday because is 

partly responsible for 
the color assigned to 
a probe in a viewer.



94Essential Theory - Color in viewers

• factors that determine the color of a probe
– colors of all probe lists the probe is contained in form the basis
– probe lists that are contained in a viewer (visualizer) are a filter
– order of probe lists in the probe list manager determines the top-level 

probe list

• color of a probe’s top-level probe list with respect to 
the filters is the color of the probe in the viewer

probe X and
probe lists it is 

assigned to

order in probe
list manager

probe lists
added to viewer

color of probe
X in viewer

top-level outside viewer

top-level
in viewer



95Essential Theory - Color in viewers



96Creating a probe list from selection

Bring the tabular 
viewer to the front.



97Adding probe lists to a visualizer

Select menu item 
“Probe Lists” and open 

submenu “Add”.



98Adding probe lists to a visualizer

Select “k-Means 1”.



99Adding probe lists to a visualizer

Open the context menu of 
the profile plot and select 

submenu “Layers”.

You can see the 
additional probes in 
the tabular viewer 
but not yet in the 

profile plot. You have 
to explicitly tell the 
profile plot to show 
the new probe list.



100Making a layer visible

Select “<k-Means 1>”.

Each probe list is 
represented as a 
layer in the profile 

plot. You can think of 
the profile plot as a 

stack of 
transparencies, 

where each 
transparency has the 
profiles of one probe 

list printed on it.



101Making a layer visible

Click on “Show”.

Layers can be hidden 
and their order can be  
rearranged. More on 

this later.



102Making a layer visible

Open the profile 
plot’s context menu 
and select submenu 

“Settings”.



103Adding a legend

Select submenu “Legends”.



104Adding a legend

Select “Show Probe
List Legend”.



105Adding a legend

Fit the profile plot’s frame. 



106Adding a legend

Open the profile 
plot’s context menu.

The legend helps 
you to keep track of 

the probe lists 
displayed in the 

viewer and the order 
of the layers. It also 

shows the “quick 
info” assigned to 
each probe list.



107Changing the caption of a viewer

Select submenu 
“Caption” and click 

“Change caption ...”.



108Changing the caption of a viewer

Type in a new caption 
and click “OK”.



109Exporting a graphical viewer

Open the profile 
plot’s context menu.

Like the legend,
changing the caption 

helps you to 
remember what you 
are looking at after 
you have exported 

the viewer to a 
graphics file format. 
This is what we will 

do next.



110Exporting a graphical viewer

Select “Export”.



111Exporting a graphical viewer

Select “PNG” and 
check graphics and 

text anti-aliasing.



112Exporting a graphical viewer

Click “OK” to 
export the 
profile plot.



113Exporting a graphical viewer

Enter a file name 
and confirm.



114Exporting a graphical viewer

Here is the 
exported image of 

the profile plot. 
You can also 

export to SVG and 
then convert to 
PDF later. This 

helps a lot if you 
are going to 
publish your 

results. 



115Removing probe lists

Select the probe list 
you have created 

earlier in the probe 
list manager and 

open the probe list 
managers context 

menu.



116Removing probe lists

Select “Close” to 
remove the probe list.



117Rearranging layers

Open the profile 
plot’s context 

menu and select 
“Layers”, then “k-

Means 9”.



118Rearranging layers

Select “Bring to Front”.



119Rearranging layers

Bring the tabular 
viewer to the 

front, select menu 
item “Viewers”, 

then “New”, then 
“Box Plot”. 

Rearranging the 
layers in a profile plot 

allows you to see 
profiles that would 

otherwise be hidden.



120Adding a box plot

Click on “Single”. 



121Adding a box plot

Zoom out using 
either the context 

menu or the 
keyboard short 

cuts.



122Adding a box plot

Open the box plot’s 
context menu by 

right-clicking 
somewhere inside 
the window. Select 
“Settings” and then 

“Legends”.



123Adding a legend to a graphical viewer

Click on “Show 
Probe List Legend”.



124Adding a legend to a graphical viewer

Bring the tabular viewer 
to the front, select menu 
item “Viewers” and then 

“New”.

Adding a legend to a 
box plot will remind 
you of what you are 
actually looking at.



125Adding a heatmap

Select “Expression Image”.

Using several 
viewers different at 
the same time will 
give you a better 

idea of the structure 
of your data.



126Adding a heatmap

Right-click 
on the 

heatmap
to open its 

context 
menu. 
Select 

“Settings”.



127Editing the color gradient

Click on 
“Color 

Gradient 
...”.



128Editing the color gradient

Set mode 
to 

“Sigmoid”
and 

steepness 
to “20”.



129Editing the color gradient

Change 
the central 

color to 
white.



130Editing the color gradient

Click “OK”
to confirm 

and 
update 

the 
heatmap.



131Editing the color gradient

Open the 
context 
menu 

again and 
select 

submenu 
“Pages”.

The new 
color 

gradient 
shows the 
features 

of the 
data 
much 
better.



132Browsing the heatmap

Click on 
“Next 
Page“. 
Repeat 
this until 

you reach 
page 7. 
You can 

press 
CTRL + 

Page 
Down 

instead of 
using the 

menu.



133Browsing the heatmap

Open the 
context menu 

and select 
“Sort”, then 

the 
“Descending”

submenu.



134Sorting the rows of the heatmap

Click on 
“T6”.



135Sorting the rows of the heatmap

Open the 
context 
menu 

again and 
select 

submenu 
“Pages”.



136Browsing the heatmap

Click on 
“First Page”.



137Browsing the heatmap

Select the 
topmost 
probe by 

clicking on 
its row in 

the matrix.

Profile plot 
and 

heatmap
complement 
each other 

in this 
example.



138Selecting probes across viewers

Bring the 
profile plot 

to the 
front.

Another 
example 

for 
linked 

viewers.



139Selecting probes across viewers

Right-click 
in the gray 

area of 
the profile 

plot 
window to 
open the 
context 
menu 

without 
clearing 

the 
selection. 

Select 
“Settings”, 

then 
“Profiles”.



140Tweaking the profile plot

Click on 
”Profile 

Fading On 
Selection 

On”.



141Tweaking the profile plot

Click on 
the white 
area of 

the profile 
plot’s 

window to 
clear the 
selection.



142Tweaking the profile plot

Right-click 
on the 

heatmap
to open its 

context 
menu. 
Select 

“Settings”.
There 
select 

submenu 
“Zoom”.



143Tweaking the heatmap

Click on 
“Zoom 
Out”. 

Repeat 
this twice.



144Tweaking the heatmap

Open the 
context 
menu 
once 
again,  
select 

submenu 
“Settings”
and then 
“Probes 

per Page”.



145Tweaking the heatmap

Click “Fit 
Screen 
Size”.



146Tweaking the heatmap

Hold 
down the 
CTRL key 
and select 

the 12 
topmost 

probes in 
the 

heatmap.

Zooming 
allows 
you to 
get a 
better 

overview 
of the 
data.



147Selecting multiple probes across viewers

Right-click 
on the 

heatmap to 
open its 
context 

menu and 
select 

“Probe List 
From 

Selection”.



148Creating a probe list from selection

Right-click 
on the 

heatmap
to open its 

context 
menu. 
Select 

“Settings”.



149Creating a probe list from selection

Assign a 
name and 
a distinct 

color to the 
new probe 

list. You 
may enter 
additional 

information 
about the 
probe list 
as well.



150Creating a probe list from selection

Bring the 
tabular 

viewer to 
the front. 

Select 
menu item 

“Probe 
Lists” and 

open 
submenu 
“Remove”.

Remember how the color of a probe is determined!



151Removing a probe list from the visualizer

Click “k-
Means 9”.



152Removing a probe list from the visualizer

Bring the 
tabular 

viewer to 
the front, 

select 
menu item 
“Viewers”,

then
“New” and 

“Profile 
Plot”.

Removing uninteresting probe lists gives you a better view on the details.



153Adding a multi profile plot

Select 
“Multi”.



154Adding a multi profile plot

Enter the 
dimensions 
of the grid 

and confirm 
by clicking 

“OK”.



155Adding a multi profile plot

Assign 
probe lists 

to the 
cells of 
the grid 

and 
confirm by 

clicking 
“OK”.



156Adding a multi profile plot

Select the 
probe list 
you have 
created 
from the 
selection 

in the 
heatmap

in the 
probe list 
manager.



157Reassigning probe list priorities

Click 
“Move 

Down” in 
the probe 

list 
manager.



158Reassigning probe list priorities

Reassigning 
probe list 
priorities 

allows you 
to see what 

is most 
interesting 

at the 
current 
stage of 

data 
exploration.

This 
particular 
case also 
features 

overlapping 
probe lists.



159

Using R in Mayday



160Working on a data set

Select the global 
probe list.



161Working on a data set

Open the probe list manager’s 
context menu and select 
submenu “Interpreter”.

Then click on “R Interpreter”.



162Working on a data set

Select 
“Principal 

Component 
Analysis” in 
the column 
on the left.
Click on 
“Next >”.

list of R scripts available

description of the selected script

The main window of the R interpreter plug-in. You 
can run loaded scripts on the probe lists you 

selected or on the current data set (depends on the 
script). You can also add new scripts (press “Save”
after you have done this) or set up the Mayday for 

your R installation in the “File Settings” tab.



163Working on a data set

Leave all parameters at their 
default values. Click “Run”.

parameters of the selected R script

Mayday will automatically 
fill in your selected data 

structures for transfer to R



164Working on a data set

Wait until R has finished.



165Working on a data set

When R has finished click 
on “OK”.



166Working on a data set

Close the plot or 
send it to the back.

Plots created by R are not interactive 
as the ones provided by Mayday itself.



167Working on a data set

Select the new tab 
“Tutorial Data Set_PCA”
in the data set manager.

Now you have two data sets loaded. You 
can switch back an forth between them 
using the tabs in the data set manager. 

Data sets are completely separated from 
each other, i.e. they don’t share any 

resources such as probe lists or probes.

Data Set Manager



168Working on a data set

Select the global probe 
list of the new data set. 

Open the probe list 
managers context menu 

and go to submen
“Visualization”.



169Working on a data set

Select “Profile Plot”.



170Working on a data set

Select the global probe list 
and open the probe list 

manager’s context menu. 
Go to submenu “Interpreter”.



171Working on probe lists

Select “R Interpreter”.



172Working on probe lists

Select “Scatter Plots (2D/3D)” from 
the list of available R scripts.



173Working on probe lists

Leave all parameters at their 
default values. Click “Run”.



174Working on probe lists

Click “OK” when R has 
finished running.



175Working on probe lists

Close the plot or send it 
to the background.



176Transferring probe lists

Go back to the original data set. 
Select the 9 k-means clusters.



177Transferring probe lists

Open the probe list manager’s 
context menu and select “Send to ...”.



178Transferring probe lists

Select “Tutorial Data 
Set_PCA” as target and 
confirm by clicking “OK”.
Go back to new data set.



179Working on probe lists

Select the transferred 
probe lists.

This is an example how you can share 
information between two data sets. Please 
note that the probe identifiers have to be 

the same in both data set for the probe list 
transfer to work.



180Working on probe lists

Open the probe list manager’s 
context menu and go to submenu 

“Interpreter”. Select “R Interpreter”.



181Working on probe lists

Select “Scatter Plots (2D/3D) 
and run with default values.



182Working on probe lists

Close the profile plot 
and the tabular viewer.



183Working on probe lists

Select all k-means 
clusters and open the 
probe list manager’s 

context menu.



184Working on probe lists

Go to submenu visualization, select “Multi Profile Plot”
and create a 3x3 multi profile plot. Don’t change the 
automatic assignment of probe lists to grid positions.



185Working on probe lists

Close both data sets by opening the “Data Set” menu 
in the main window, then select “Close”. Alternatively 
you can right-click on the tabs of the corresponding 

data set and select “Close” in the context menu.



186

Loading Data From MayDB



187Fetching a data set

Open the “Data Set” menu and 
go to submenu “Data Import”.



188Fetching a data set

Select “Database Fetch”.



189Fetching a data set

Enter your database host, database 
name and username. Then enter 

your password.

This is the database 
connection dialog. You have 

to enter information about 
the database and your 

account. This information will 
be stored for future use. The 
password has to be entered 

every time for security 
reason. The JDBC drivers 
have to match the selected 

driver class and both have to 
match the database you are 
running MayDB on. This is 

either MySQL or 
PostgreSQL. In both cases 
the names for JDBC driver 
and driver class are mostly 

self-explaining.



190Fetching a data set

Enter the path to the JDBC drivers 
or click “Browse” to select.



191Fetching a data set

Select the correct driver class for 
the JDBC driver and click “OK” to 

connect to the database.



192Fetching a data set

Select “Mayday Tutorial Data Set” from 
the list of available experiments.



193Fetching a data set

Review the information and click “OK”
when you are done.



194Fetching a data set

Select all hybridzations. Use the 
CTRL key or the SHIFT key to 
select multiple hybridizations.

Click “OK” to confirm.



195Fetching a data set

Select a the “filter by value” mode.

All probes of the selected 
experiment will be imported 

no matter what filter you 
choose. However, filtering 

data will create an additional 
probe list of all probes that 

have passed the filter.



196Applying filters

Click “OK” to confirm.



197Applying filters

Check “Filter by Measurements”.

Probes can be filtered 
based on the value that 

will be imported. The 
value that will be 

imported maybe different 
from the one stored in the 
database. This depends 
on the data import mode, 
which will be discussed 
later. For the tutorial we 

filter by the values stored 
in the database, the so-
called measurements.



198Applying filters

Select “Expression” as measurements.



199Applying filters

Select Hybridization “T20”.



200Applying filters

Change “<=“ to “>=“.



201Applying filters

Enter “2” as threshold value.



202Setting an import mode

Select “Simple Import” as import mode.

MayDB can also manage 
individual channels (e.g. from 
cDNA array scans). “Default , 
Import” mode can be used to 
compute the ratio between 
such channels. The tutorial 

data set is already 
preprocessed and doesn’t 

need any special treatment. 
Thus “Simple Import” is the 

right choice.



203Setting an import mode

Click “OK” to confirm.



204Setting an import mode

Select the correct data mode.



205Setting an import mode

Select “log2” as data mode and 
click “OK” to confirm.



206Viewing filtered data

Select probe list 
“Filtered Probes”.



207Viewing filtered data

Click “Move Up” in the 
probe list manager.



208Viewing filtered data

Select both probe 
lists in the probe 

list manager.



209Viewing filtered data

Open the probe list 
manager’s context menu 

and go to submenu 
“Visualization”.



210Viewing filtered data

Select “Profile Plot”.



211Viewing filtered data

Open the context menu of the 
profile plot, go to submenu 
“Settings” and then “Grid”.



212Viewing filtered data

Select “Bring grid to front”.



213Viewing filtered data

Bringing the grid to front allows you to 
better determine the actual expression 
ratios. In this case it is a good way to 

verify the results of the filter.

Close the data set.



214

Working with Meta Information



215Loading a data set with meta information

Connect to MayDB
as explained in the 
previous section.



216Loading a data set with meta information

Select experiment 
“Mayday Tutorial 

Data Set (w/ meta 
information).



217Loading a data set with meta information

Do not choose a filter. 
Click “OK” to confirm.



218Working with the meta information manager

Open the “Data Set”
menu.



219Working with the meta information manager

Select “Meta 
Information Objects 
...” to open the meta 
information manager.



220Working with the meta information manager

Select “Global” in the 
list of probe lists.

meta information manager

list of probe lists in the 
selected data set



221Working with the meta information manager

Select the topmost 
probe in the list of 

probes.

list of probe lists in the 
selected probe list

meta information associated with 
the selected probe list



222Working with the meta information manager

Review the 
information. Select 

another probe.

meta information associated with 
the selected probe



223Working with the meta information manager

Review the 
information. Double-

click on 
“Genesymbol” in the 

list of meta 
information objects.



224Working with the meta information manager

Click on “More ...”
below “Description”.

The description of the meta 
information can be changed.



225Working with the meta information manager

Change 
“Genesymbol” to 

“Symbol”.



226Working with the meta information manager

Click “OK” to confirm.



227

Close the MIO viewer 
dialog by clicking 
“OK” or “Cancel”.

Working with the meta information manager



228Working with the meta information manager

Select another probe. 



229Working with the meta information manager

The meta information that used to be 
named “Genesymbol” is now named 

“Symbol” for all probes.



230Essential Theory – Meta Information

• meta information stored in so-called meta information 
objects (MIOs)

• multiple MIOs and MIO types per probe or probe list
• MIOs for probes or probe lists that are created by the 

same process (loading, algorithm, ...) are stored in a 
joint MIO group for future access
– else one would have to select MIOs for 1000s of probes individually

• MIO groups contain only one MIO per probe or 
probe list

• probes or probe lists contain only one MIO per MIO 
group



231

Probe B

Probe C

Probe D

MIO Group 3

MIO Group 2

Essential Theory – Meta Information

Probe A

MIO Group 1

MIO Group 5

MIO Group 4

expression data type

MIO data type 1

MIO data type 3
MIO data type 2

meta
information

objects

expression
data

e.g. GO category

e.g. p-value

e.g. probe sequence

e.g. mean expression ratio

e.g. expression ratio variance



232Essential Theory – Meta Information

• all MIO groups managed by a meta information 
manager

• one meta information manager per data set



233Working with the Meta Information Manager

Bring the main 
window to the front. 

Leave the meta 
information manager 

open.



234Creating meta information

Select the global 
probe list and open 

the probe list 
manager’s context 

menu. Go to 
submenu “Statistics”.

The meta information manager will 
automatically update to changes you make 

to meta information groups or objects. 
More about that on the following slides.



235Creating meta information

Select “Probe 
Variance”.



236Creating meta information

Bring the meta 
information manager 

to the front.A new meta information object has 
been added in the list on the right.



237Creating meta information

Double-click the entry 
“Expression value 

variance [...]” in the list 
of MIOs on the right.



238Creating meta information

Click on “More ...”
below “Description”.



239Creating meta information

Change the description 
of the MIO group to 

“Variance”.



240Creating meta information

Click “OK” to confirm.
Descriptions should be clear and concise.



241Creating meta information

Select the global probe 
list in the probe list 

manager.



242Creating more meta information

Open the probe list 
manager’s context 

menu and go to 
submenu “Scoring 

functions”.



243Computing relevance scores

Select “Linear 
Mapping”.



244Computing relevance scores

Select “Variance”
from the list of MIO 

groups.



245Computing relevance scores

Click “OK” to run.



246Computing relevance scores

Bring the main 
window to the front.

You have now created a score (between 0 = 
irrelevant and 1 = most relevant) for the variance. 

More about this in the paper on the enhanced 
heatmap (see Resources section at the beginning of 
this document) and in the Meta Information How-To 

on the Mayday website.



247Computing relevance scores

Open the probe list 
manager’s context 

menu and go to 
submenu “Scoring 

functions”.



248Inverting relevance scores

Select “Invert”.



249Inverting relevance scores

Select “Relevance 
rating of “Variance”
(linear mapping)”.



250Inverting relevance scores

Click “OK” to 
perform the 
conversion.



251Inverting relevance scores

Open a new 
enhanced heatmap
view for the global 
probe list using the 

probe list 
mananger’s context 

menu.

You have inverted the score and created a new MIO 
for all probes that were associate with the original 

score. This is useful for instance if you want to use a 
p-value as a relevance score. Interesting p-values 

are close to 0, while scores are defined to be 
interesting when they are close to 1.



252Visualizing relevance scores

Change the color 
gradient to sigmoid 
with steepness 20.



253Visualizing relevance scores

Open the heatmap’s
context menu and 

go to submenu 
“Enhance”, then 

“Color”.



254Visualizing relevance scores

Select “Blue ...”.



255Visualizing relevance scores

Select “Relevance 
rating of “Variance”
(linear mapping)”, 

click OK to confirm. 
Open the heatmap’s
context menu and 
go to “Sort”, then 
“Descending by”.



256Using meta information as sort key

Select “Meta Information”.

additional blue 
gradient 
indicates 
relevance 

score, while 
the original 
gradient is 
maintained



257Using meta information as sort key

Select “Variance”.



258Using meta information as sort key

Open the 
heatmap’s

context 
menu and 

go to “Sort”, 
then 

“Ascending 
By”.

This is an example on how relevance 
scores can be visualized and used for 

data exploration. The more blue a probe 
appears, the higher it’s relevance score 

(the higher it’s variance in this case).



259Using meta information as sort key

Select “Meta 
Information ...”.



260Using meta information as sort key

Select “P” and click 
“OK” to confirm.



261Using meta information as sort key

Open the 
heatmap’s

context menu 
and go to 

“Enhance”.

This is an example on how meta 
information can be combined to 
reveal interesting properties of 
the data: downregulated genes 
with low p-values have a much 

smaller variance than the 
upregulated genes with similarly 

low p-values.



262Visualizing categorical meta information

Select “Additional 
Columns ...”.



263Visualizing categorical meta information

Click “Add 
Nominal Column”.



264Visualizing categorical meta information

Select “Chr” and 
click “OK” to 

confirm.



265Visualizing categorical meta information

Click “Edit ...”
below “Name”.



266Visualizing categorical meta information

Change the name 
to “chr”.



267Visualizing categorical meta information

Click “OK” to 
confirm.



268Visualizing categorical meta information

Click “OK” to 
confirm.

You can also change the 
color of a category by 
clicking into the cell 

displaying the 
corresponding color.



269Visualizing categorical meta information

Hold the ALT 
key and right-
click into the 
topmost cell 
of the new 

column.

There seems to be no 
obvious correlation 

between the assigned 
category and the p-value. 
White cells indicate that 

there was no meta 
information for that probe.



270Checking meta information values

Hold the ALT key and 
right-click into the topmost 

cell of the rightmost 
column of the matrix.



271Checking expression values

Open the 
heatmap’s

context 
menu and 

go to 
submenu 

“Enhance”.

You can check 
expression values also 
when you don’t have 

meta information 
integrated or loaded.



272Visualizing relevance scores by scaling

Select “Height ...”.



273Visualizing relevance scores by scaling

Select “Relevance Rating of 
“Variance” (linear mapping)”.



274Visualizing relevance scores by scaling

Review the 
settings and 
click “OK” to 

confirm.

information about how many rows will be scaled up 
and how many will be scaled down

The majority of rows 
should be scaled down.



275Visualizing relevance scores by scaling

Open the 
heatmap’s

context 
menu and 

go to 
submenu 

“Enhance”, 
then 

“Color”.

Height scaling could also 
be used to integrate 

another relevance score 
than the one already 
represented by the 

additional blue gradient.



276Removing relevance scores from viewer

Select “Blue ...”. In the 
MIO group selection 

dialog just hit “Cancel”.



277Removing relevance scores from viewer

Open the heatmap’s
context menu. Go to 
submenu “Enhance”.



278Adding relevance scores in a new column

Select “Additional 
Columns ...”.



279Adding relevance scores in a new column

Click “Add Ratio Column” at 
the bottom of the dialog.



280Adding relevance scores in a new column

Select “Relevance rating 
of “Variance” (linear 

mapping) and click “OK”
to confirm.



281Adding relevance scores in a new column

Change the name of the 
column to “var”.



282Adding relevance scores in a new column

Click “OK” to confirm your 
changes.



283Adding relevance scores in a new column

Close Mayday.



284

What to do next?



285Applying Mayday to real world problems

• load a data set that you are familiar with
• explore the data set using different viewers, clustering 

algorithms or statistical tools in R
• try to integrate your knowledge about the data set

– as probe lists (sets of transcription factors, protein complexes, ...)
– as meta information (p-values, GO annotation as categories, ...)

• gain new insights and write a paper
• quote Mayday
• get your paper published!


