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Chapter I
Obtaining MapMan and the
MapMan Website

This Chapter will introduce you to the
GABI MapMan Website and where to
obtain MapMan
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Navigate to http://www.gabipd.de/projects/MapMan/
The website offers the following:

*A download of the MapMan software (A)

*A download of Mapping files and (pathway) maps (B)

A forum where users can ask for help, share experiences and ask for new features (C)
*A web version of MapMan (D)

T\ - c ‘M, LRl |~{- |http:,l’,l'www.gabipd.de,l’projects,l’MapMan,l’

I—gl Most Wisited , Getting Started |5 | Latest Headlines: 5] Google Calendar |j Loading.::

@ Disable = & Cookies~ 1 C55+ C | Forms ~ -N! Images ~ @ Infarmation = Miscellaneaus © ,-,-.” Qutling = ., : Resize }5 Tools =

User.

FPassword:
| Log-In
Reqgister MaphMan iz a user-driven tool that displays large datasets (e.g. gene expression data from
Arabidopsis Affvmetrixc arrayvs) onto diagrams of metaholic pathways or other processes.

. " Maphanwas developed in cooperation with the group of Mark Stitt.
O Bdare For technical details, please contact Azel Magel, for other guestions, please contact Bjorn
@ Projects Usadel.

PoMaMo

BreedCAM

Ara Prot A --E:- Download current Mapian Software 2.2.0:

MapMan Wersion 2.2.0 from 08.07.2008 includes now mapping of data onto chromosomal maps as

WebServices wiell a5 a new simplified first user interface

S_A”“’"?“ Download new release candidate MapMan Software 3.0.0RC1:
O Biomaterials Wersion 3.00RCT  from 03122008 features wisualization for  multiple assavs
0 Taiale simultaneously aswell as lots of enhancements and the usual bug fixes
9 Dounjaad View Applicable | icense agreement
O Links .
O About us B -+ Download Maphian pathway, mapping and sample data files.

s C ..s Maphian Forum:
% = " Postyour questions, feature request and bug reports.
S Geromanalyse : " o ;
im bicingischen: D = MaphMan web-application: view some sample data sets.
System Planze

: i MapMan annotation experts
Bundesminsstesum

Fiir Bildumg .
und Forsehurg = MaphMan Help { how to use Ywview as html, download Maphan Help.pof.

L
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A Downloading MapMan

MapMan is based on Java and is thus available for all common operating system
platforms. If Java is not installed, the version including Java should be downloaded.

We recommend downloading the version including the java as this combination has
been tested.

@ i c Nl | 3 |http:,l',l’www.gabipd.de,l’projects,l’MapMan,l’download,l’index_SDEl.shtml

I_£| Mast Yisited , Gething Started o | Lakest Headlines. [8] Google Calendar |j Loading...

@ Disable = & Cookies~ | €55+ | Forms ~ a’-‘ Imnages ~ @ Tnfarmation = Miscellaneous = ,,-.f’ Cutline = u : Resize ™ j": Tools = {:_l Wig

*Home -Contact -FAQs -lmprint
il Download MapMan

r’ —
Password: -
| F

I Log-In

Version & arning: this s a release candidate ohly

Register 3.00RC1 ® plewy Features: includes mapping multiple deta sets onto one patheweeay
{{}3 12.2008) ® For full details see Wersion History

O Search i
@ Projects - . ¥

PoMao Available Installers

BreedCAM

Ara Prot Bl includes Java Wi without Java Vi Instructions

ﬂ;ﬂﬂ;an {recommended) {needs java 1.5)

hServices

SATlotyper iﬁ Windowes Download Download Wiew
g :m:‘:atunals X MacosH Download iew

ools
O Download Q Linux Download View
o ::"" UNIX  Arvy Unie Pratform Download View
o out us

$ Other Java-enabled Download View

___wmmn @ Platforms
Eedizn
S Gerommnalyze

im hinlogischen

System Planze

‘# B_unﬂfscnir.:nsm.lm N i
it 8 Windows Instructions:
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B Downloading additional data

Usually, all files (Pathway Images, Mapping Files and Sample Data files) can be
downloaded and updated from within MapMan. However, for reference and
demonstration purposes, individual files can be downloaded from the website directly.
(This is helpful in cases where downloading is not possible from within MapMan. This
could be the case if a firewall is set too restrictively.)

CS - c A Y I W |tt 3/ e, 0abipd. defdatabase/iava-bin/MappingDownloader]

@ IMosk Visited ’ Getting Started |5 Latest Headlines |-=| Google Calendar |j Loading...

@ Disable = (% Cookies * | €55+ [ | Farms ~ |0 Images = @ Information = ) Miscellaneous = " Outling = e : Resize - ‘/’b Tools =

GAEI Primary Databashb
P D Max Planck Ihistituté of Mdieidular P EAL Phyibl ody
Potsdam

*Home -Contact -FAQs -lmprint

User:
Download pathways and mappings for MapMan
Fasswaord:
* Mappinus
Log-I
\E Download the mapping file to a directory on your computer. Within the Maphan
Register application use the right click popup menu on the mapping folder and add the new
rmapping frorm file.
@ Search ® Pathway
GreenCards
BLAST For each Pathway, download the image file as well as the xml file into the same
Maps directory. Within the Maphan application use the right click popup menu on the
Proteomics pathweay folder and add the new patheway from {image) file. The carresponding xml
Other GABI DB file will be read automatically if within the same directory
O Projects .5 Ie Data Fil
. . ample Data Files
O Biomaterials ample ahles
© Teols Mappings Version Download
© Download
O Links Hru_Affy 1.0 2008-05-14 mapping file
O About us Ath_AFFY_TAIRS DecOf 200%9-01-09 mapping file
R Ses_EUTOM1 Mov08 2008-11-28 mapping file
[-:]' 2 =0 Zma_Affy July0s 2008-07-24 mapping file
Genomanalyse _
im ikzgischen Ath_AGI_TAIRE DecOd 200%9-01-09 mapping file
Mapping_overdew_Affymetrix_2005 5.0c1 2005-08-19 mapping file
# | AT Mapping_overview_AgiCode 5002 2005-08-19 mapping file
und Farschung Ses_TOM Sep0s 2006-08-20 mapping file
ath_catma_experimental 0.6 2005-08-19 mapping file

ath_affy_8k_experimental 0.6 2005-08-19 mapping file
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C MapMan Forum

In the forum, questions or problems can be stated. Furthermore, solutions to old

guestions or issues can be browsed.

However, individual help is available at any time via email.

Ev c }( LBl |~"§- |hl;tp:,l’,l’www.gabipd.de,fforum,l’

| 5] Mast Visited % Gething Started 5| Latest Headines (2] Goagle Calendar |j Loading...

I Disable - £ Cookies= €55+ | Forms = () Images = ) Information = ©

e r: I T & . . e
| Miscellangous = o Qutline = . o Resize = 7 Tools = o Wit

User;

Password!

| Log-In

Register

Q Search

O Projects

O Biomaterials
O Tools

© Download
O Links

O About us

Bundesministenum
Fir Baldung
ured Forschurg

Lo

+Home +Contact +<FAQs -Im!Jrint

0Z{12f09 at 12:53108

Welcome,
Guest. Please
Login ar
Register

Eorum, Software,

2 Ya B sz’ 2 Provided by YaBBForum.com

News:

Just releazed,

the latest release
candidats
MapManZ. 2, 0RC1!

Horme | Help | Search | Login | hegist.er | |RSS | ,J
Gabi Primary Database Forum

‘I-'op.i.cs _P.osis

Hép.l“i:an Last post

=0 02/03/09 at
MapMan feature requests 17:12:48
@ Requests for features ta integrate In: Can I use 41 e
MapMan to analy, .,
By: wixituo

MapMan bug reports =0 12/12/08 at

@ Report all bugs related ta the MapMan ?f:’th_::sirm e a5 111
Software adding dat...

By: Axel Magel

=0 07/10/08 at

09:33:59

Maphtan Announcements i
@ In: MapMan 10 12

2.2.0RC1 for

Modarator: usadal downl
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D MapMan Web-application |

The MapMan Web application illustrates some of the functionality and showcases
several experiments. Clicking on a link visualizes this particular experiment.

r c X iy I 4 |http:,l’,l’www.gabipd.de,l’projects,l’MapMan,l’data.shtml

IEI Most Wisited ’ Getting Started 5 | Lakest Headlines (23] Google Calendar |_1] Loading. ..

@ Disable = & Cookies = | €55+ = Forms = | Images ~ @ Information = © ) Miscellaneous = " Qutling ~ ;i Resize = v’rl’ Tools =

PD

GABI Primary Datdbask:
Max Planck 1hstitlte of Mdbeellar Pt Physibl gy
Potsdam

*Home -Contact -FAQs -lmprint

Usger:
Sample Data Sets to demonstrate MapMan
_ Diurnal Cycle:
PERSOE Arabidopsis thaliana rosettes were harvested at six different time points during 12-h-lightf1 2-
h-dark treatments to investigate changes in gene expression and metabolite changes ofthe
@ starchless phosphoglucomutase {pgm) motant compared to Col-0 wildtype.
Blasing et al. Plant Cell. 2005 17(12):3257-81
Beqister Medicago truncatula (defense-associated gene expression)
Tellstrom, %, B. Usadel, ©. Thimm, M. Stitt, H Kister and K. HMiehaus (20077 The
O Search lipopolysaccharide of Sinorhizobium meliloti suppresses defense-associated gene expression
@ Projects in cell cultures of the host plant Medicago truncatula. Plant Physiol. 14302 825-37. {PubMed)
:‘::;:“;‘J;M Extended night:
Ara Prot Investigation ofthe response of Arabidopsis rosettes to low sugar:
MapMan one investigates the response of extension ofthe night, and the other compares wildtype Col-0
WebServices and the starchless pym mutant atthe end of the night,
SATlotyper N-starvation and nitrate re-addition:
O Biomaterials Investigation of the response of Arabidopsis seedlings to M-starvation and nitrate re-addition.
O Tools Scheible et al. (2004} Plant Physiology 136(1): 2483-2499.
g E;‘::'“d UV-B stress:
O About us Investigation ofthe response of Arabidopsis seedlings {roots and green parts) to UVEB stress.
For mare information and data download go to TAIR website.
== ki Cold stress:
E]Ww; Investigation ofthe response of Arabidopsis seedlings (roots and green pars) to cold stress.
'E':s:'j"'gﬁ‘;‘:: For mare information and data download go to TAIR website.

* Bunidesministerum
i fiir Bikang
urdl Farschurg

Drought stress:

Investigation ofthe response of Arabidopsis seedlings (roots and green parts) to drought stress.
For mare information and data download go to TAIR website.
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D MapMan Web-application |
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Data to be inspected (a) from an experiment comprising several arrays, the map to be
displayed (b) , and the Scaling (c) can be selected interactively. Limited interactivity is

provided by a mouse over function.

- c b4 AN I e |htt|:',|’,|’www gabipd. defdat abasejava-binjAnnotationDisplay ?Mode=ShowaMame=MedicagodExperimentId=1174685caling=1&DataType=Affyme

|_| IMost Yisited ’ Getting Started 5. Latest Headines 5| Google Calendar |_] Loading...

(&) Disable = S Cookies - | €55- (| Forms = (9] Tmages = (8 Information = ! Miscellaneous - < Cutline = ,_ : Resize = ' Todls ~ EI “igw Source T Options -
I‘rlrnrary_L'{.-ﬂ'i-\del.-:
ILUEIN
Medicago
Select an assay from the listhox below (3 entries) : b
- Pathway: I Metabolism_overview j
~ 1. Supression
2. Invertase . i
S a \nl'isu:ﬂlzatmn:Ilnd'\"'duElI :I'
3. InvertaseAndLPS
C St:aling:l1 :I'
2. Invertase:
minor CHO & . Ascorbate , Glulathione Light )
= B w [T I : Reactions I
AD T [BDEE O ) R 22211 malar CHO --0.5
| o et metaholisr.degradation starch starchly 0 >
s POl cleavane WTODBEOZ -0.237 | e fHrwchriT]
e ! Il | Ll - == h GE - 05
O N Sucrose )\ & I
— = Y EEnsmREE sEECEEE| | [ mE mums -1
s - |EJ.T.| 8 @ opp b - P
g : S : . : -
= (e | | T R = y_ A :
A =lnn e - ’
[ e A P, Fﬂ'—". Fhakeeapication
P e i ___J__ . | " mammminn |
I W B B ENEEEE | . -
- ‘mmmumnz | g \IJ Hww it | : > Fermentation Tetrapyrrole
°. Imo ey j
& HESECRE I | _ j
T Mito. Electron Transport
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Chapter II
Installing MapMan

This Chapter guides you through the
Installation of MapMan
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After downloading and running the MapMan installer, the user can switch the
language of the installer. This doesn’t affect the language of MapMan which is
available in English only.

Preferences set in previous versions of MapMan will be kept in new installs, this
includes files that you have linked into MapMan. If you want to start freshly, delete
the file called “.ImageAnnotator.xml” from your user folder. This folder is usually
called C:\Documents and Settings\yourname or it is just the “~" (/home/yourname)
folder in OSX and Linux systems.

=10

Welcome to the MapMan Installer

|Engish =] | B
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The User is greeted with a screen detailing the minimum requirements for

MapMan.

W MapManInstaller

-

This is the installation of the ImageAnnotator module ofthe Maphan
software package.

ltis a prerequisite to have a minimum of 250ME RAM available to
run aphian.

Click the et button to proceed to the next screen. Ifyou want to
change something on a prevjious screen, click the 'Previous' hutton.

You may cancel this installation at any time by clicking the 'Cancel'
huttan.

Brevious

11
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Then the user can choose an installed JAVA version. The installer locates
versions of JAVA that can be used automatically. (We recommend downloading
the MapMan version including JAVA and using the included JAVA. In any case
JAVA version 1.5 is required as of 1/2009)

W MapManInstaller

Please Choose a Java YM higer than Yersion 1.5 { download the
includes AWM Yersion if you do not have java installed)

A TNDOW S syskem32 java. exe
Z:\Program Files) Javaljdkl .6.0_064bin\java. exe
i_t\Pragram Files) Javaljdkl 6.0 _06hjretbinljava.exe

Z:\Program Files! Javaljrel.6.0_06bintjava. exe

O Chooze nsinll Foldar

= Installation of iplagmlzm

Search Another Location... | Choose Java Executable. . |
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A prompt asking where to install MapMan gives the user the option to install in a
non-standard or custom program folder

W MapManInstaller

Where Would You Like to Install?
IC:'I,F'rn:ngram FilesiMaphan

™,

Restare Default Folder Choose...

allator S
= Installing..

20 Installation of mlagmiEm g
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In a next step, the user can choose the program group where to install the
MapMan application.

W MapManInstaller

Where would you like to create product icons?

£ In a new Program Group: IMapMan

% In an existing Prograrn Group: IMangn
{~ In the Skark Menu
{~ On the Deskiop

= Installation of Rlagmle S0,
" In the Quick Launch Bar

™ Other:

" Don't create icons

[T Create Tcons for &l Lsers
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All options are then summarized.

W MapManInstaller

Please Review the Following Before Continuing:

Product Name:
haphdan

Install Folder:

C:AProgram FilesiWaphdan
ation of izl E._'.:.
Shortcut Folder:

CADocuments and Settings\Bjdrn\Start
MenUProgramsiWaphdan

Java VM to be Used by Installed Product:
C\Program Files\avayre1 6.0 06




10.03.2009 MapMan Guide 16

Finally, MapMan is installed on the hard disk.

W MapManInstaller

20 Installation of mlagmiEm g
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Upon success, the installer displays a success message.

W MapManInstaller

Congratulations! Maphtan has been successfully installed to:
CARrogram FilesiMaphan

Press "Done™ to quit the installer.

Cancel Brevious
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When MapMan is run the first time (and if no previous installation is found), the
user is prompted for a proxy server. Most often this message can be ignored.
However, some institutes use proxy-servers to channel internet traffic and to
cache certain websites locally. In Internet Explorer you can go to Tools->Internet
options->Connections->Lansettings to inspect your proxy settings.

Reason: Configuration file not found 'C:\Documents a x|

5 Installakion of mappings and patbways

It seems to me that this is vour first go.

Choose 0K to install the newest pathways and
mappings from the MapManStore!

Otherwise choose CAHCEL to abort installation and
fix any problems regarding the missing
configuration file!

Inzert the data of vour proxy server if you use

one, otherwise leave emtpy.

| [

USEr: I

passyords I

Cancel |
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MapMan then prompts the user where to store pathway and Mapping files. As
these are used for day to day usage of MapMan, MapMan won't run if these
become unavailable.

If MappingFiles are installed on a networked drive, MapMan doesn’t run properly
when these files are offline and cannot be accessed. Therefore, files should be put
in clearly named folders and not be moved or deleted.

[ - x|

Please specify a directory for the downloaded patlways and mappings

Locakion: | C:\Program Files\Maptan ;I s
=1-{E} Desktop | || Ath_aFFY_TAIRS mO2 A
&[0 17493 — || Ath_aGI_TAIRS.mO2
-8 My Metwork Places = Hwu_AfFy.m0z
E} -j My Compuker n,_’} MapMan.exe
[ DRY4_YOLL (C:) & MapMan.ico |
| E[) $RECYCLE.BIN =) MapMan. lax
[,i‘] 43das] a3cecs9fo2c8953: E] Mapping_overyview_AFFymetrix_2005,miz
[,i‘] Boot @] Metabolism_overview, swg
[,i‘] Config. Msi = @ Metabolism_owverview, xml
e E f“"““’;l—l =) SGM_LUnigener2_commadity  moz2
ll -I 4 == SO OOE T cals il

Selected: IMapMan

Filter: I** ;I
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MapMan is then retrieving up-to date information, Mapping Files and Pathways

(maps) from the MapMan website.

Downloading from RemoteStore

S

Dovnloading:
Betrieving pathway
Hucleotide Synthesis 0.6

kime elapsed: 0=

ik Cancel

20
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21
MapMan is ready to be used.

Elimageannotator 3.0.0RC1

-1ol x|

Eile  Windows Help
= ‘ @

= rr— S
F-E0 Expetiments:
B0 Pathways: Welcome E Show Daka on Pathway | Q‘l Cluster Data @ Shaw Data on Map
EJ@ Chromasomeliews:
- ﬁ Mappings:

Welcome to MapMan 2.2.0:

To easily start worlang with Wapllan, you can choose from one of the following startup worlcflows:

@ open pathway to wisualize your data in the context of metabolic pathways
& clustering your experiment data and compare with the giren annotation
@ open a tmap to wisualize your data in context of the chrotnosomal locations

Or use the cotrventional way of working with Maphdan, to start all actions from the left tree.

E Show Pathway |

Cluster Data |

(8 b |
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Chapter IIT MapMan Start Up

This chapter provides a basic overview over MapMan.

It demonstrates only functionalities that are immediately available
after download of the ImageAnnotator software start up package,
and uses only sample files contained in this package.

To inspect your own data, see Chapter V.

However, for first time user, we suggest you first train on the
maps, mapping files and experimental data files provided in this
start up package.

After following this chapter you will know:
‘How to display built in data in ImageAnnotator
‘How to adapt the display

‘How to export data
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Contents of ImageAnnotator after
Download

*Experimental Data Files

— Arabidopsis files for Nitrogen, Carbon Starvation
experiments

Pathways >60
Mapping Files
— Arabidopis, Maize, Barley Tomato, Medicago, Potato

More content is available by right (apple) clicking on
Pathways or Mapping Files
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Upon start up the user is presented with the ImageAnnotator interface. On the left
hand side there is a tree-like browser structure. On the right hand side data is being

displayed.

The browser-like structure comprises the following items:

[_JExperiments (sample experimental data, or data imported by the user)
[ _JyPathways (Biological Pathways or processes)

Chromosome Views (Display of genes on Chromosomes, only for sequenced

plants)

[ _}Mappings (Files classifying transcripts, metabolites into functional classes i.e.

BINS)

nlmagennnotatnr 3.0.0RC1
File  ‘windows

=10l
Help
o
a | @&
=] [Bcetstarted = =
B Ex nks:
G- Pathways: We\cumel @ Show Data on Pathwayl [Sﬂ Clusker Datal @ Show Data on Mapl
- Chromosome! Views:
B-E M

Welcome to MapMan 2.2.0:

To easily start working with Maphan, you can choose from one of the following startup workflowes:

& open pathway to visualize yvour data in the contest of metabolic pathways
& clustering your experiment data and compare with the given atmotation
@ open a map to visualize your data in context of the chromosomal locations

Or uge the conventional way of working with Maphdan, to start all actions from the 1eft tree.

@ Show Pathway
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The tree structure can be browsed. As an example one might want to inspect the

Experiment “nitrogen response” by expanding the Experiments folder and then the

NitrogenDeprivation Folder

The browser like structure comprises the following items:
[_JExperiments (sample experimental data, or data imported by the user)

[ _JyNitrogenDeprivation

QNitrogenstarvation versus full nutrition

Welcome I @ Show Data on Pathway | éﬂ Cluster Data I @ Show Data on Map l

=10f x|
File i Help
=
= SETES
=

n Welcome to Map©an 2.2.0:
tion

To easily start working with Maphan, you can choose from one of the following startup workflowes:

& open pathway to visualize yvour data in the contest of metabolic pathways
& clustering your experiment data and compare with the given atmotation
@ open a map to visualize your data in context of the chromosomal locations

Or uge the conventional way of working with Maphdan, to start all actions from the 1eft tree.

@ Show Pathway
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Most often, the Metabolism overview map is a good start. This map can be found in
Pathways / Overview / Metabolism overview.

Double Clicking on this pathway map, brings up a dialog, asking for a mapping file.
In the illustration this is an Arabidopsis thaliana (ath) Affymetrix based file, so
choosing Ath_ AFFY_[VERSION] is appropriate. If a particular mapping file is missing
(many plants and major array platforms are supported as of 2009) one can import
this into MapMan by right (apple)-clicking on Mappings and then selecting “new
Mapping”. At the prompt one can choose download. If a particular platform is not
available for download, either visit the forum or email usadel@mpimp-golm.mpg.de.

Bl imageAnnotator 3.0.0RCL = = |
H

Get Started = =

imenks
a Welcome i @ Shows Diaka on Pathway | Q" Cluster Data I @ Show Data on Map i
i o-respons | — . ==
Ehnnse mapping x|
= eation | |
i

Choose Mapping according to your data;
] &3] Mappings:
B3] Arabidopsis thaliana
- e [E] Ath_aFFY_TAIRS

o ﬁ Ath_AGL_TAIR7

Cancel |
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In the display, each BIN or subBIN is represented as a block where each transcript is
displayed as a square which is either colored blue B if this transcript is up- or red Hif
this transcript is down-regulated. Metabolites would be displayed as circles @ and
proteins as triangles A..

glmagennnotatnr 3.0.0RC1 =10 ﬂ
File  Pathway sindows Help
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The appearance of the data can be modified by the toolbar above the pathway
display | sl +5= Can| @wsl® 1 -aerew =] =55 The user can select a different scale
iInfluencing colour saturation as well as the general colour scheme (e.g. green-red).
Choosing a scale value of 4 would result in the colours getting saturated at values of
4 or -4. Finally, the size of each item can be decreased or increased.

File Pathway Windows

glmagennnotatnr 3.0.0RC1 L =10 ﬂ

corbate, Glutathion
% Starch ¥ smmammmnamn

> _ Reactions
mn ;
H g 7
i !
s & -
Sucrose /[ h L o
[ | | !
| |
4

| "\'j’_' OPP

rm‘\&@*\ =
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By hovering the mouse over a specific item, more information about this item is
brought up in a pop-up window. Here, the specific identifier, its value as well as its

[ ' Bin: 3.6: minar CHO metabalism. call
annotation are d|Sp|ayed I.lln 255?2??2{ metabalism, callose

. : 1 Yalue:0,553558574
T h IS Same | nform atl on {at2g31960); ATGILOS (GLUCAMN SYNTHASE-LIKE 3);

|S ava”able for export |n 1,3-beta-glucan synthase! transferase, transferring

glycosyl groups encodes a protein similar to callose

the log window after clicking on a data point

Wicoscon Rl Sum Test | TnfoTable Log |

Ein: 3.6: minor CHO metabolism.callose
Id: 265729 _at
Talue:0. 58358574

(atag3lse0) ; ATGILO3 (GLUCAN SYNTHASE-LIKE 3); 1,3-beta-glucan synthase/ transferase, transferring glycosyl -
groups encodes a protein similar to callose synthase similar to CALSL (CALLOSE SYNTHASE 1), transferase,
transferring glycosyl groups [Arabidopsis thalisna] (TAIR:ATLGOS5570.1): similar to ATGSL1Z (GLUCAN

SYNTHASF_LTRE 121 . 1 .3-heta—mlucan simthase/ fransferase. frensferring mlyonse] orouns [arahidmsis thalismal 2|

mageAnnotator 3. i = = |
File Pathway Windows Help

a [0 [ B || seard ‘ M :s(ale: 4.5 [ auto| |colowrs [l +5e Red- -i size:EH ()

=& x
&3 Experiments: - _ _IJTI
£ & sample deta = Ascorbate, Glutathione  Light =
=] CalvinCycleCo-respons .EEE Starch -~ - o Reactions
- e GEHa
=] ﬁ MitrogenDeprivation HH
nitragenStarvation gmmm .
3 (2] amsas
7 ?%thg\z:ﬁw g lEtiln:236.567:2n'9vinu;' CHO metabolism,calloss
= ; _al
= g Walue: 0, 58358574
2| Overview B (atzg31960); ATGESLO3 {GLUCAN SYNTHASE-LIKE 3);
| Regulation_overview 1,3-heta-glucan synthasef transferase, transferring »
%| cell_functions_overvie: glycosyl groups encodes a protein similar b callose S i
| Colliar. rasponsa. avel synthase simiar to CALSL {CALLOSE SYNTHASE 1), Photorespiration
%1 2 5 transferase, transferring glycosyl aroups [Arabidopsis
v S,
e 2 , 1,3-beta-glucan synthase
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Right clicking (Apple-clicking on OSX) brings up a dialog, which enables the user to
open information about this particular gene or probe (set) in a web browser. For this,
relevant data sources such as TAIR (Arabidopsis) or SGN (tomato, potato) can be

chosen.

Cptioris Ble40
Swiitch Edit Modeon Al+5
Choose Mapping Al
Info to Clipboard AlE+D

Link Out b TAIR - Alt+L
Link Ot b GABT Alt+L

fidd Alt+a
Paste AP
Delete AlE+D
Edit AlE+E
Expaort Al
Aliar Harizontally Alb+HH

Space Evenly Horzantally.
Aligriertically

Space Evenly Wertizally

Al

nageAnnotator 3.0.0RC1 = 3]
File Pathway Windows Help
7 [ | = ; ~

= B Y | — ‘ B @ | ol [ 5 T ato | coboursi [ 0 Eered i o] || s [5 |
=1& x|
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0s01g0296200 [Dryza sativa {japonica cultivar-group)] (GB:NP_DD1042805.1); similar to putative
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Selecting Pathway-> Save as Image brings up an export dialog, for saving the
currently displayed image. Publication quality images can be generated by checking
“set resolution” and giving dimension and resolution (e.g. 600 dpi).

Depending on the source of the background image (e.g. scanned textbook images or
photomicrographs) the resulting figure might still look jagged which can, to some
extent, be controlled by applying the “smooth” filter. Most simple Pathway images in
MapMan are either available in a format that allows ultra-high resolution output or
are being made available in such a format.

IC5) WINDOWS -Image Parameters
¥ set resolution
~Resolution Params
width: |300| i
ﬁ; resolution: {300 dpi (datsfinch)
< | .
My Computer o smiooth
il File pame: I Save |
My Network (I )
Flaces Files of type: |giF image *.gif LI Canicel |
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Combining different types of omics data. Different kinds of omics data can be mixed.

In fact, the sample data already contains transcripts and a limited amount of
metabolite data displayed as circles.

EII ELT& S s mm====- == —NC=
Bin: 13.1.1.3.10001: amino acid synthesis, alanine

Id: &lanine

Yalue:-3, 76017

amina acid synthesis,alanine; amino acid

degradation.alanine; amino acid degradation, kryptophan;
Co-Factar metabolism; Fermentation

I 0

glmagennnotatnr 3.0.0RC1 L =10 ﬂ
File  Pathway sindows Help

search: B 2 | scales[ 5= T osuro | coloursi [l W +5hue Red- = size:EH
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B - J
i ) P

= @8 [ 2
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5] sarnple data
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= ﬁ Pathways:
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1em jj@9
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Metaboltes

Secondary Metabolism
protein targsting
receptor ke kinases
transeription
Proteasom
RMA-ProbeinSyrthesis Moo
ProtsasomeDetailinds, =

spidi

Carbonic anhydrase

2 Teal | % >%‘

|>L-1>L-1>L-1>L-1>L-1?-1>L-1>L-1>L1>Lﬂ>L1>L1>-1>-1

Biokic Stress
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& Custom Arrays
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F-ED chromosomalviews:
F-E Mappings:

| )i

= l0qB19I o2

Wilcoxan Rearke Sum Test | InfoTable Log I

Bin: 1.2.1004: P3.photorepiration.serine

Id: Serine
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PS.photorepiration; lipid metaholism; amine acid degradation.homeserine; amino acid synthesis.serine; amine acid

degradation.serine; amino acid degradation.wethionine; %-assimilation
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Chapter IV MapMan Statistics

This chapter provides a basic overview of
I'mageAnnotator's capability, how to handle data
for filtering, and how to use ImageAnnotator
for calculating your own statistical tests and
how to cluster data

After following this tutorial you will know

-H
-H

‘H

ow to configure filters based on e.g. p-values
ow to c/luster data using KMeans
ow to perform a Wilcoxon Test on

categories
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Within the Experimental data, navigate to the Experiment ArabidopsisXN in the
folder Carbohydrate Starvation. In front of this Experiment a little plus indicates, that

this file contains multiple experimental conditions. Right click (Apple-click) on this file
and select “Configure Dataformat”.

_arbohydrate_Starvation
- |E] Mukankpgr_WT_endQFMigl
| 'WT_&h_extendedhight, bxk
= pgmEM _WT _BhEN_Owverlay
: | ArabidopsiskM,xls

@ MitrogenDeprivation
Pakbiways:

Chrormosomalviews:

&rvation
Mutantpgm_WT_endOfiigh
WT_h_extendednight.txt

E B Ath_AFFY_TAIR?
E

Ath_AGI_TAIR?
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The configuration dialog shows the first few lines of the loaded file. MapMan tries to
auto-configure the loaded experimental file. Here, MapMan recognized that a header
IS present (first row contains header #r==n=si= gngd the first row is grayed out) and
that the data format is using a “.” as numerical separator = o -
Furthermore, all columns are selected (the header of selected columns is pressed

In). They can be de- and reselected by clicking on their header.

-0,019
x2 - =0 |><2-><III w2 - =0 w2 - =0
44001 at  [0,259 0 0,259 0
244902 _at -0,03 ] 244902 _ak l-EI.IIIS o}
244903 at 0.059 0 244903 _ak 0.059 ]

Specify the data format x|

| [ Configure data Format For input data ‘Arabidopsisii. <ls'
g
"J General | 1] 2| 3] 4| 5] 6| 7] 8] 9] 10] 11] 12]
x2 -x0 ¥2 - %0 x4 -x0 x4 Options
244001_at  [0,259 0 -0.042 W= | eamets
244902 _ak -0.03 0 0.058 0
244903 _at 0,059 0 0,627 0 |+ First row contains header
244904 _at -0.04 0 0,262 0
244905_at -0.205 0 -0.013 0 Which number Format to use?
244906 _at 0,109 0 0,194 0
244907t [-0.074 0 0.017 0 |decima| poirt = |
244905 _at 0.07 0 0.069 0
244909 _at -0.11 0 -0.082 0
44910 € at |-0.123 0 0139 o — | Deselect all columns?
244911 _at -0.027 0 0.002 0 deselact |
244912 _at -0.469 0 0.317 0
2449135 _at -0.124 0 -0.06 0
244914 _at 0,127 0 0 0
244915 _s_at  |-0.049 0 0,024 0
244916 _at 0,003 0 0,205 0
24?91? at 0,201 | ] -0,145 D_l;I
[ »
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A column can be activated by clicking on any of the measured values. Typical values
for columns are “numeric” which are used to display data or “derived value” which
are used to filter out data in other columns. This is set-up by selecting the derived
value option and then selecting which column it should be derived from. In the
present case the order in the file is always: log2 Fold-change, flag for significance.
E.g. the first column is the log2 fold change of an extension of the night by 2h versus
the end of the night and the second column is a flag giving if this is significantly
changed (1) or zero (0) otherwise. Thus, one always sets every second column as
derived of the immediately preceding column. ¢ numeric vaie

(+ derived value [Col:1 -]
To avoid setting up the file: MapMan, recognizes columns as derived if they follow a
numerical value and if they have the same name as the one before preceded by
“d_". Here, one could have used “x2-x0” for the values and “d x2-x0" for the flag.

x
<7 - 0] IXE 0 Specify the data format _|
0,259 0 “p —Configure data Format For input data ‘Arabidopsiskhl, xls'
.03 0 h il General| 1 2 |3] 4| 5] 6] 7] 8] 9] 10] 11] 12]
%2 - %0 %2 - %0 x4 - %0 w4 ~configure column 2
0.059 o 744901 _at  |0.259 0 -0.042 0w Mame:
-0.04 0 244002_at  |-0.03 0 0.08 0
0,205 N 244903 st |0.059 0 0.627 0 iz - x0
244904 st |-0.04 0 0,262 0
0,108 ] Z44905_at  |-0.205 0 -0.019 0 Sttt
foord ik 244906_at 0,109 0 0.194 o
744907 st |-0.074 0 i
744905 _at  |0.07 0 0.069 o
744909_at  |-0.11 0 -0.082 0
744910_s_at |-0.123 ] -0.139 o — | Tvee
744911_at  |-0.027 0 .00z 0  unknown vale
744912_at  |-0.969 0 0317 0
744913_at  |-0.124 ] -0.06 ] " identifier
244914 st |0.127 0 0 0 ' numeric valua
244915 5_at |-0.049 0 0.024 0
244916 at 0003 0 0.205 0 + derived value |C0|:1 vl
24?91? at  In.z01 [ o 0,145 D_|;|
4 *

OK I Cancel |
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After defining the columns, a click on the (+) = E sstiessinis|oft of the experiment
ArabidopsisXN reveals the underlying log2 FC columns. Every one of them is
marked with a plus (+), which reveals a filter icon upon clicking.

B |E] Arabidopsisk. xls
H-cal 1; %& - =0
w Col 2: %2 - =0
--1:|:|I Sixd-x0
--1:|:|I 5:x6-x0
--1:|:|I 7B -0
--1:|:|I 90 x24 - =0
ool 110 %48 - 0

=S |% ArabidopsisEM,xls
F-cal 1; %2 - %0
--ccul 3ixd-x0
[-col 5 6 - 0
[#-col 7: 8 -«
ool 9 %24 - i
B-col 11: x4 - 0

L. E#E  KliFrananDianrieakinn

pings:
Arabidopsis thaliana
Ath_AFFY_TAIRZ
Ath_AGI_TAIR?




10.03.2009 MapMan Guide 38

Right Clicking (Apple-clicking) on the filter columns brings up a dialog, specifying a
filter that can be activated. Pressing Cancel here will delete activated filters. Let’s set
the filter to 1.

x| x|

9 } Filker For § %2 - x0 9 } Filker For § %2 - x0
- -
|7'-.-'-.-'here wvalue |:=~ TI IIII.IZI |7'-.-'-.-'here wvalue |:=~ TI |1
Cancel | K I Cancel |

tantpgm_WT_enddfhligt
IE] WT_gh_extendedhight.txt
IE] pamEN_WT_6hitN_Owerlay
rabidopsisith. ks
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The activated filter is marked in red to indicate its activity. Now, on the Metabolism
overview “map” genes which had not been flagged as significant are greyed out.

ﬁlmagennnutatur 3.0.0RC1

File Pathway Windows
= 7 &
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E}@ sample data
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| sedr
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ol 5 x6 - 20
ol 71 xE -0
ol 91 224 - %0
ol 11: 248 - 20
- MitrogenDeprivation
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Regulation_overview
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Cellular_response_overview
Large_enzyme_Families_ove
Metabolites
Secondary Metabolism
protein kargeting
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transeription
Pratesasam
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ProteasomeDetailandautop
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S
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same time as well. This is done by simply selecting multiple columns by shift-clicking

| Ctrl-clicking on them.

Bl imageannotator 3.0.0RC1 [l 24
File Pathway Windows Help
8 B[ B e[ M @ | sl = cous[B @ oersr w3 | [5H | ®
B Metaholism_overview.xml Mapping: Ath_AFFY_TAIRS.mD2 == =i
145 Experiments: : -
= @ sample data minor CHO Ascorbate, Glutathione Light =
[ CalvinCycleCo-response o ; = ;Siﬂl‘ch - - Reactior
=] ﬁ Carbohydrate_Starvation 5 i @ /

= |

c
&
[+
[+

[Loading data finished

&-Ed

Pathways:
5] @ Overview
| Metabolism_overview

e 2 2 5 O O O S

i @ Frimary Metabolism

) m Secondary Metabolism
7 [1 Hormones

7 Custom Arrays

B Chromosomalviews: _'LI
v

Mutantpam_WT_endofl
WT_th_extendedNight.
_EhRXN_Over

HitrogenDeptivation

Overview
Regulation_overview
Cell_functions_overview
Cellular_response_overview
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Metahalites

Secondary Metabolism
protein targating

receptor ke kinases
transeription

Prateasom
RMA-ProteinSynthesis
ProteasomeDetailandautop
Biatic Stress

11em |22

Wilcoan Rank Sum Test | InfoTable LDG.l
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If an experiment is selected which contains multiple contrasts (log2 Fold changes),
these can be used to cluster the data. Simply right-clicking (apple-clicking) on the
data file e.g. ArabidopisXN brings up a pop-up menu, where one can select “Cluster

Data”

E@ Carbohydrate_Starvation
Mutantpgrn_WT_andoFl

WT_th_extendediight,

pamERN_WW T _ahixk_Crvel

E 1aka File: Arabido
--1:|:|| L% -5 Data File: Arabid:

ool 3t x4 - s
[#-col 5 w6 -5

Cluster Data

--1:::|I o Configure Dakaformat AlE+D
[-col 9: w24 - Hnlink Data File A+
[-col 11: %48 - 0 [l

Bl imageAnnotator 3.0.0RCL (=] 3
File  Pathway sindows Help

= @8 [ 2 | | A & @ 3 ek || clowrs: [l W +Bie Red | | | size: [ 5= ‘ ‘ @
B Metabolism_overview.xml Mapping: Ath_&FFY_TAIRS.m02 ;Iilﬁl

Secondary Metabalism
protein targating

receptor like kinases
Eranscripkion

Prateasom
RHA-ProteinSynthesis
ProteasomeDetaildndAutop

AR AR AR AN AT

Biatic Stress
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|
7 [ Secondary Metabolism
|
[0

Harmanes
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&)
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»
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-Iﬁj’iE_
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ﬁ J.‘ "'

.
= =

[ —

Tetrapyri

Mito. Electron T/
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| <=
Lﬁf
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Even for clustering, a mapping file is necessary, as MapMan will display BIN

assignments for each gene.

gthuuse mapping

Choose Mapping according ko your data:

&3] Mappings:

== Arabidopsis thaliana
IR ch_AFFY_TAIRS
- H Ath_AFFY_TAIRT

-~ [E

Ath_AGI_TAIRT?

Cancel | Cik. I
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After having selected a mapping file, the user can select the desired number of
clusters.

Kmeans Clustering x|

~Mo. of Chisters;

Mo, of Cluskers:

ok | resek | cancel
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After a few seconds, a cluster view is shown in ImageAnnotator. This view is split

into four parts.

MapMan Guide

*The upper left part displays the clusters and the genes in this cluster.

*The lower left part shows a tabular view of the genes in a selected cluster.
*The upper right part shows the BIN ontology
*The lower right part shows information for selected genes
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Bl imageAnnotator 3.0.0RCL o = = |
File Statistics ‘windows Help
& e P sl equaly ‘ ()

A o= x|

&3] Experiments:
B3 sample data

] CalvinCycleCo-response
ﬁ Carbohydrate_Starvation
Mutantpgm_WT_endofl
WT_6h_extendednight.
POmEN_WT_6hXN_Over

1x2-x0
1 xd -
1 xb -
1 xB -0

=3 Pathways:
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Prateasom
RHA-ProteinSynthesis
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Secondary Metabolism
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2:major CHO metabolism
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S:fermentation
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9:mitochandrial electron transpart { ATP synthesis
10:cell vaall
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13:amino acid metabalism
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19:tetrapyrrole synthesis
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2liredox.regulation
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ZTIRNA

26:DNA
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Distance: Euclid Clusters: 10

Cluster: 0 Size: 393 elements

BinCode BinMame id type
11,11 ps.lightreac, .. [265722_at  [Transcript
1.1.1.2 ps.lightreac, .. (245213 _at  [Transcript
1.1.1.2 PS.lightreac, .. (251784 _at Transcript
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The Clusterview shows each individual gene in grey and the mean behaviour of all
genes within this cluster as a red line. The Mean behaviour + one standard deviation
IS depicted by orange lines. The currently selected cluster is marked by a blue frame.

Selected genes in a cluster are marked by blue lines.

-5.85

glmagennnotatnr 3.0.0RC1
File Statistics Windows

=10l

Help

IV scale equalt
qualy
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B3 sample data
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The tabular view of the cluster shows the BINs represented in each cluster, the
corresponding items (transcripts, metabolites etc.), their description and their
individual values. Items can be selected by clicking on them. Multiple items can be
selected by shift or ctrl-clicking. The selected items are then highlighted in blue and

their behaviour is displayed in blue in the clusterview.
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A view of the hierarchy of the selected items is display in the upper right corner
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Currently (1/2009), the annotation of the item that was last selected is displayed in

the lower right corner.
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button whilst moving the mouse) into Pathway pictures. In this case, all genes not in
this cluster will be darkened. Clicking on the two-arrow symbol| a4

genes again.
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Back in the Pathway View, clicking on the Wilcoxon Rank Sum Test tab, performs a
Wilcoxon Rank Sum test. This is done for each BIN and subBIN separately.
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Within the table, for each BIN and sub BIN the p-value (the significance that it
behaves differently) is given. The test can be corrected for the multitude of tests
performed at the same time. (Using a p-value of 0.05 is not appropriate when one
performs more than one test at a time. ImageAnnotator performs more than 1000
tests at once, as there are more than 1000 BINS)
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If you are dealing with a sequenced species, mapping genes (or better probesets) to
their physical location in the genome is possible. Therefore, instead of using a
pathway based display, one could also display probes by their physical location. In
order to do so MapMan offers the folder ChromosomalView, where such displays are
automatically generated based on the physical location extracted from the

MappingFile.
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Opening such a view by double clicking brings up a display where the chromosome
scaffold is shown. Please note that also mitochondrially and plastid encoded probe
sets are shown, which when poly-A primed (common for many arrays), DO NOT
FAITHFULLY REPRESENT THE TRUE EXPRESSION STATE
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After the chromosomal view is activated, one can display single or multiple
experiments by selecting them from the experiment tree by clicking on them (or by
shift/control clicking to select multiple experiments).
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As it is not possible to show all genes at once, MapMan uses a window in which the
signals (or log2 fold changes) are averaged | wndowszeemkxe=. The size of this window
can be adjusted. Again values are visualized using a false color scale which can be
modified by the color selection bar . The number of genes within
each windows is shown by the width of the bar representing the expression.

Toggling the “show map” switches display of gene ids on and off. Scale controls the
color intensity. scae: os=

colours: I. I +Elue Red- #MrH j
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Per window

200,000 —
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File Map Windows Help
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Chapter V Loading own data and
Customizations
This chapter provides a basic overview of

how to use the ImageAnnotator tool with

your own data and how to customize
MapMan.

This includes

‘Loading your own data
-Drawing own maps (pathways)
*Making your own Mapping files
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In order to link your own data into ImageAnnotator, right click (apple click) on a folder
where you want to link your data and select “Add Data”. Alternatively select “Add
Data” from the File menu. Please remember that your files are only linked, i.e. itis a
good idea to store them in clearly named folders on your hard-disk and not to later
move or delete these files.
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A Browser Window will open, allowing you to find your files. After you have selected
your files, a configuration window will appear. (To configure your data see the

Tutorial Statistics p. 34).

[ - x|
Load data file{s)
Flease specify a data file or a whole directory of files to load. The following data formats are supported:

Ilicrosoft Excel (*.xls) and tab delimited text files (* tx=t).
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A note on the File Format.

ImageAnnotator reads Excel and tab separated text files. However, Excel files are
read in slower than text files.

Generally, the files should contain a header in the first row, and the first column
should contain rownames. All further columns can contain log (fold change) values
or derived values such as p-values. Transcript data can be freely mixed with
Metabolite data.

MapMan does not support multiple values per Gene or metabolite, so these should
be averaged before reading them into MapMan.

_ioix]
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The same procedure can be used to link new pathways (maps). Again one right
clicks (apple clicks) on a pathway folder and chooses “Add Pathway”. In contrast to
experimental data, ImageAnnotator also allows you to download pathways from the
MapMan server. (This is useful as there will be updates of pathways or new
pathways available on the MapMan server and these can be downloaded in a pre-
customized form making them immediately ready for use). If you want to load your
own pathway, select “from file.”

x

o How do you want to add a pathway?

“"/ - add an image file you have
— download pathway({=) from MapManStore
Zerrer

From File download
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A file selection dialog will open, where many picture formats such as PNG, JPEG,
TIFF GIFF and SVG can be selected.

Please note: PNG, JPEG, TIFF and GIFF are all so called bitmapped formats, these
come with a certain resolution and size e.g. 100 dpi (dots per inch) and 8x6 inches.
(Or 800x600 pixels). Usually for publications, 300dpi or higher are required. If you
save your file as SVG e.g. using Corel Draw® you can generate any resolution. E.g.

600dpi 50x40 inches without getting jagged edges.

- x|

Open pathway file

Select an image file containing the pathwary visualization,

Location: I Fi\backup\MAIZE\MAIZE_¥M\RESUBMIT| StepByStep| LI 5 | I | home |
- 7) BLAST ;I Eﬂ 01 obkaining Maplan and the MapMan website, ppt
-+|C5) Conwersion Ej 0z Instaling Maptan. ppk
FHCS) KOG E2E) 03 MapMan Start Up.ppt
I}}--@ MAIZE %M —1 |E%] 04 MapMan Statistics. ppt
{h Literarature Ej 05 Loading Own Data and cuskumizing Maphan, ppk
{3 out ) Arsbidopsish.<ls
#-3) PCE ] HyPathiay.png
.[h =1 -
T | B
Selecked: I
Filter: I** :I

Cancel | a4 |
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After having selected a pathway template, a dialog box pops up, asking if the user
wants to customise the pathway now. When clicking yes ImageAnnotator switches
iInto customisation mode.

Mo annotation found x|

» \ Do you want to create an anmotation for
-
“/ thi= pathway now ?




10.03.2009 MapMan Guide 63

One has to choose a Mapping file to be used in customization mode.

x

Choose Mapping according ko your data:
&3] Mappings:

== Arabidopsis thaliana

- |[E] ath_aFFY_TAIRS

- @ Ath_AFFY_TAIRT
- |E

Ath_AGI_TAIR?

Cancel | 0] 2 I
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In this mode right-clicking (apple-clicking) anywhere on the pathway (map) will bring
up a pop-up, where selecting “Add” will select the current position of the mouse
arrow as the position where a new BIN or subBIN will be displayed.

Cpkions
Switch Edit ModeOFF alk+5
Choose Mapping Bk
Info to Clipboard alk+I
Lirk Out Ea ek ]
Add BlE+4
Paste ale+P
Dielete AlE+D
Edit Alk+E
Expmrh alk+

= =1
Align Harizomtally: Alk+H S e S . e

. = B Y | | sssss w[ | M @ | |scales[ 15 "t||'m|| = \ ‘ (D)
Space Evenly Harizontally = s
&lign Yerkically Ak > € Eoens ; E
Space Evenly Mertically l--n‘: My First Pathiway
L,
Pathway

/‘% Any Metabolite X
Glucose

@ chromosomal IViswis:
B3] Mappings:
& Arahidopsis thaliana
Ath_AFFY_TAIRF

L E
- ‘ﬁ Ath_AGI_TAIR?

4 |

Wilcoxon Rank Sum Test | InfoTable Log.

|
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Now the user has to set certain parameters for this BIN. These are
e the BIN in question (e.g. 1.1.1.1)

* the “block format” which can be x or y and a number giving the number of
columns or rows (e.g. x4 or y3). If choosing “x”,
right and then from top to bottom, if choosing “y” items are added from top to
button and then from left to right.

sDataType will select if only metabolites, transcripts, proteins, enzymes, or all
data types should be displayed.

Add Annotation

X

~Edit Image Area

Eir
Block Format

—

Wisualization Type

Isyml:u:uls - I

DataType

]
= |[E

items will be added from left to

nlmagennnotatnr 3.0.0RC1
B o

65

My First Pathway

Pathway

_/% Any Metabolite X
Glucose

Wilcozon Rank Sum Test | InfoTable Log

|
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In the current example the data column x2 versus x0 from ArabidopsisXN was still
active. So the data is immediately displayed.

The box displaying the data can be freely moved by dragging.

If this doesn’t work click the pen and paper icon (to show that this mode is active the
picture is framed in red). One can also reconfigure the box by right (apple)-clicking
on it to bring up the configuration dialog)

Imagennnutatur 3.0.

File Pathway iindows

ﬁ B Bl imageAnnotator 3.0.0RCL = = |
} File Pathway Windows Help

I--n‘s My First Pathway

Pathway

_/% Any Metabolite X
Glucose

E
§9§'B
@

Szozy

(nga)

Pod=1

Ath_AGI_TAIR?

4 ]

Wilcozon Rank Sum Test | InfoTable Log

Tnset search value

e (e
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Upon closing the pathway map, ImageAnnotator asks if the annotations of the
picture should be saved. (Click Yes)

\::) Sare changes to MyPathway.xml ?
-

Yes Lo Cancel

67
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Constructing your own Mapping File

If your own species is not supported by MapMan or if you want to customise the
assignment of genes to BINs you might want to develop a self made Mapping File.
A Typical Mapping File has 5 columns.

1.The BINcode (the numerical code)

2.Name (The name for the BINcode)

3.The Identifier (e.g. an Affymetrix code, or metabolite name)

4.The description for this item

5.The type of the item (T=Transcript, M=Metabolite, P=Protein, E= Enzyme)

Make sure that the Names for the BINs are consistent. E.g. 1.1 PS on one row and
1.1 SP in the next would be tagged by MapMan as inconsistent BINnames and the
file would not load.

The hierarchy is inferred from these names. Level 1 is no dot (.) Level two in the
hierarchy contains one dot (.) etc.

68

BINCODE  INAME TDENTIFIER DESCRIPTION TYPE
1.1. 1.01 PS.lightreaction.photosystem IT.LHC-IT Zm.1076.1.51_at chlorophyll A-B binding protein CP2// [T
1.1.1.01 PS.lightreaction.photosystem IT.LHC-IT 7Zm.13239.1.A1 at chlorophyll A-B binding protein / T
1.1.1.01 PS.lightreaction.photosystem IT.LHC-IT 7m.13239.2.A1_at chlorophyll A-B binding protein / L// T
1.1.1.01 PS.lightreaction.photosystem IT.LHC-IT 7m.13239.3.51_at chlorophyll A-B binding protein / L// T
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Constructing your own Mapping File
When making your own mapping file, please bear in mind that the ImageAnnotator
software can only display items by BIN. Thus, if you want to display individual
iIsoforms of an enzyme you might want to give them separate numbers.

E.Q.

BINcode 1.2.10001 for Isoform 1

And 1.2.10002 fro Isoform 2

Using the BINcode 1.2 would refer to both isoforms

69

BINCODE  INAME TDENTIFIER DESCRIPTION TYPE
1.1. 1.01 PS.lightreaction.photosystem IT.LHC-IT Zm.1076.1.51_at chlorophyll A-B binding protein CP2// [T
1.1. 1.01 PS.lightreaction.photosystem IT.LHC-IT 7m.13239.1.A1_at chlorophyll A-B binding protein / T
1.1.1.01 PS.lightreaction.photosystem IT.LHC-IT Zm.13239.2.A1_at chlorophyll A-B binding protein / L// T
1.1.1.01 PS.lightreaction.photosystem IT.LHC-IT 7m.13239.3.51_at chlorophyll A-B binding protein / L// T
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Constructing your own Mapping File
The description section is free text; you can use it for annotations or even for
comments.
BINCODE |INAME TDENTIFIER DESCRIPTION TYPE
1.1. 1.01 PS.lightreaction.photosystem IT.LHC-IT Zm.1076.1.51_at chlorophyll A-B binding protein CP2// [T
1.1. 1.01 PS.lightreaction.photosystem IT.LHC-IT 7m.13239.1.A1_at chlorophyll A-B binding protein / T
1.1.1.01 PS.lightreaction.photosystem IT.LHC-IT Zm.13239.2.A1_at chlorophyll A-B binding protein / L// T
1.1. 1.01 PS.lightreaction.photosystem IT.LHC-IT Zm.13239.3.51_at chlorophyll A-B binding protein / L// T
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Making more far reaching customizations

If one had quantitative data from metabolomics experiments including their
subcellular concentration, one could make separate identifiers for the metabolite in
different localizations. E.g. Glucose could become Glucose plastid, Glucose_cytosol
etc.

As ImageAnnotator displays BINs one might then introduce one BIN per subcellular
location, to profit from these measurements.

This could be done similarly to the following example:

BINCODE |NAME TDENTIFIER DESCRIPTION TYPE
Plastidial glucose concentration by non

1234.1 Plastid metabolites.glucose Glucose_plastid ageuos fractionation M
Cytosolic glucose concentration by non

1235.1 cytosolic metabolites.glucose Glucose_cytosol ageuos fractionation M
plastidic fructose concentration by non

1234.2 Plastid metabolites.fructose Fructose_plastid ageuos fractionation M
Cytosolic fructose concentration by non

1235.2 cytosolic metabolites.fructose Fructose_cytosol ageuos fractionation M
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Chapter VI Compression and
Visualization of
Omics data using PageMan
These slides provide a basic overview of

how to load data into PageMan and to use
PageMan to visualize and compress data.

I't also explains the different modes that
can be used from within PageMan

Finally it shows how to convert other
ontologies into a mapping file
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When you start up PageMan you are presented with a very simple interface.

[?“'PageMan ;IEI 1'

Fil indows Help
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Data can be analyzed by either pressing the yellow bottle button @ or by selecting
“File->Analyze Experiment Data”.

== gl
[ﬂPagEMan [:{;PageMan
File ‘Windows

File  ‘Windows

Load a previous analysis Alk+L
Analyze Experiment Data Alk+Dr

Prepare Cluster Sets for Analysis Alk+C

Exit Bk

=1k
File  ‘Windows

Help
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Firstly, the file carrying the experimental data has to be opened. PageMan displays

the three last choices which can be reused by clicking on them.

Y I CEEII':- - TRl
' ﬂ Last time you used the following files

F:\backup\MAIZE\MAIZE _XM\RESUBMIT|StepByStep) ArabidopsiskM, xls f_

open file

j Cancel

B add data file

Look in: ||§ StepByStep

rE_‘-‘j Arabidopsiskh.xls

i s [ =i
Step 1 Experiment File

First choose your Experiment file.
Tsally this is a tah seperated tt or xls file
It might look like this

Identi Sugarstarved Poisoned

pgmn 34 -1.2
agene 2.4 -1.21

Last titne you used the following files

F:ibackup|MAIZEWWALZE_XNIRESUBMITIStepBySteplArabidopsiskhl.xls |

open file

s, *.bxt

LI Cancel
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The same configuration dialog as in MapMan is being brought up. Please note, that
PageMan will only consider numerical values.

Specify the data format

=7

—Configure data Format For input data ‘Arabidopsiskhl, xls'

General | 1] 2| 3] 4| 5] 6| 7] 8] 9] 10] 11] 12]
x2 -x0 ¥2 - %0 x4 -x0 x4 Options
744001 at  |D.259 0 -0.042 0 ] (e ——
244902 _ak -0.03 0 0.058 0
244903 _at 0,059 0 0,627 0 |+ First row contains header
244904 _at -0.04 0 0,262 0
244905_at -0.205 0 -0.013 0 Which number Format to use?
244906 _at 0,109 0 0,194 0
244907_at  |-0.074 0 -0.017 0 IW,
244905 _at 0.07 0 0.069 0
244909 _at -0.11 0 -0.082 0
44910 € at |-0.123 0 0139 o — | Deselect all columns?
244911 _at -0.027 0 0.002 0
244912 _at -0.469 0 0.317 0 ﬂl
2449135 _at -0.124 0 -0.06 0
244914 _at 0,127 0 0 0
244915 _s_at  |-0.049 0 0,024 0
244916 _at 0,003 0 0,205 0
24?91? at 0,201 ] -0,145 D_ILI
[ »

Cancel |
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In a next step, an appropriate mapping file has to be chosen. As long as the
mapping file is in MapMan format and representable as a tree, all ontologies can be
used. Indeed, a converter for KEGG, GO, and MIPS Funcat is available as a
separate program. (The GO DAG will be converted into a tree in the conversion
process)

Flat relations can directly be imported into MapMan. As examples pfam families,
COG, or KOG are possible examples that can be imported.

x|
Look in: I_‘. IMaphlan LI 79 ‘ =]
) experiments &) 5aM_UnigeneRz_commadity, m02 Step 2 Mapping File
": Ik (£} Transpark averdiow sl How choose an appropiate Mapping fils
() mappings ) zma_nffy.moz Wsually these files are called s el 4ol w02

(55 pathways There should be sorme in your Maphdan folder
|2 UninstallerData Last time you used the following files

@ ath_catma_experimentsl.m0z
@ Hwu_AfFy. mOZ
3 @ Mapping_overview_Affymetrix_2005,m02
cuments -
= Metabolism_overview.xml
@ Ses_SGHRZO0607 w2 F:\backupiHuaTomato|tomey.new.mi2

] 5es_Tomz.moz FiibackupiHuaTomatoltomeu, newl 412200815

| _'J FiibackupiHuaTomatolPageManyiewiBookz, xls

File pame: !AthiﬂFF\r'fTAIRB.mDZ open file
Files of type: |data files, *.txt; *.xml, *,xls, * m01 and *.miz L‘ Cancel
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Finally, PageMan allows the user to choose which statistic to use. Possible Statistics
include
*Overrepresentation Analysis using
o X2
*Fisher’s exact test (Recommended!)
*Hypergeometric distribution
*\Wilcoxon test
*Average
*Sum (soon)

PageMan will then calculate the BIN wise average or sum.

Alternatively, for the overrepresentation analyses it will calculate if certain items
surpass a threshold (“ORA cutoff”) more often than expected by chance. The
Wilcoxon statistics just compares the values in the BIN versus CEIEENNE =

Select Skatistics and paramkers

al I Oth el’ Val U eS . Summary Skatiskics Type

Mulkiple Testing Correckion
Inu:une j
CRA Cutoff walue

[10 -]

Experts:Ignore P-walue

-
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The data is then statistically analysed and visualised. In the case of a Wilcoxon test
individual BINS and subBINs are either coloured blue (up-regulated) or red (down-
regulated). Non significant BINS are left white by default.

In the case of overrepresentation analyses, the BIN is either coloured blue for more
items than expected by chance or red if it is less items than expected by chance. In
this case each experiment is evaluated twice, once for genes that are up-regulated
and once for genes that are down-regulated. In an ideal case this should result in
either down-regulated genes being encountered lower than expected by chance and
up-regulated more than expected by chance or vice versa. However, finding genes

less than expected by chance often only works with BINS containing many genes.
B rageMan =lol x|

N «5? & e"‘“ Pe's B_opirs pus e

n 'h |;-_:|. fﬁ. I"I h

-H-ir-'r-'ri_i-e' £ & +
\ J\
Y

Upregulated Downregulated
genes genes

o @ g || & | @] &
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The display is partitioned in 4 areas:

el penas

P or CF0) maztabol s m

-~
¥

o 4%‘&;
1'&._:. "Iq%;h
%‘h
.,
o %

D&b

80



10.03.2009 MapMan Guide 81

PageMan offers the user to adjust the display of the data. Clicking on a coloured
item in the display area brings up an annotation next to it. A hierarchy tree can be
displayed by clicking on the tree icon ¥ . Data columns can be moved or deleted by

right (apple) cIicgngtfczcn their headers,
S8 S PP

n

+ "rh £ £ q}i Insert & Spacer here
|

Delete the Experiment: x48 - x0Oup
hove Experiment right x48 - x0up
Mowve Experiment left x48 - x0up

Rename expetiment

L'ﬁPageMan ;|g|5|
File ©Options Data ‘Windows Help
)

£
r LAt bt
pecgict soncs '\:""\-k,'\-b,%@,-& g ®

_F’S.photorespi ration 2.5002747

‘ i
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Annotations can be moved around horizontally (or vertically after deselecting
“Options->Lock annotation”). Right (Apple) clicking allows to rename or delete
annotations.

—F' 5.photorespiration 2 5092747

& »
<« »

[:'ﬁPageMan ;IEI 1'
File ©Options Data ‘Windows Help
B wilcox
Q@ e
S8 SIS P
— -?"+"“+‘°@i"i“-§'/+“+‘°@"+“

_F’S.photorespi ration 2.5002747

‘ i
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is displayed clicking on nodes collapses the subBINS.

S8 TS
AL . + 4 i i
- e
- — —
[:ﬂPageMan
File Options Data ‘Windows
|| x| ®| o
~ ;lglii
Pt S’
Yooy o
= = =gy
= ——
f — _PS.photorespiration 2.5002747
— |
e —_— ———
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Right (apple) Clicking on the allows to expand all nodes, all
significant BINs, hide all non significant BINs, collapse all nodes where no subnode
IS significant or to zoom in on processes.

Expand &l
Collapse Mot significant
Annctate all significant

E— Delete all annotations
———— Hide all non significant
—'g Create Instance of 1.3 9and ts subhinz

’ [:g'PageMan

File Options Data ‘Windows

» -10] x|

e Sy
o R S
_PS.photorespiration 2.5002747

LN
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Further data can be added by clicking the “Add experiment” button. ;@S‘As long as
the same ontology is used, data from different species can be used as well,.

[:ﬂPageMan
File Options Data ‘Windows
~ -lolx|
o o & & & &g
R Lgeeeiiisa
AU R
_F‘S.photorespiration 2.5002747

LN
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Using other biological ontologies is possible as well. To this aim, these need to be
converted into MapMan mapping files. A tool called MapScavenger is provided to do
so. It allows the conversion of GO, MIPS Funcat and KEGG ontology files.

(=l

File  Wwindows
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By Selecting “File-> New Kegg Orthology Converter” a KEGG conversion process is
started. Please bear in mind that you might have to acquire a license in order to use

KEGG.

=10 x|

File

Wyinidons

Mew Gene Onkology Converter  AlE+G
Mew Kegg Orthology Corverter  Alk+E

Mew FuniCak Converter

Convert Kegg Orthology bo Mapian mapping File
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What you then need is an overview of the KEGG ontology, this is available from
http://www.genome.jp/dbget-bin/get _htext?ko00001.keqg+-f+F+D.
Browse to this location and save the file as html from your browser.

Also save the file ftp://ftp.genome.jp/pub/kegg/genes/organisms/ath/ath_ko.list for
the Arabidopsis thaliana classification. Please note that the location of these files
changes frequently in KEGG.

[ MapScavenger 0.1 alpha =10 x|

File Windows

=

Convert Kegqg Orthology == MapMan bin's ;|g|5|

Set kegg orkhology File

Set gene annokation File

I choose |
_choose_|

Set resulting mapping file

I choose
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Localise the files that you downloaded and determine where to save your new

MapMan file.
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Load Gene Annotation File.

This file connects the AGI codes to the kegg orthology ko terms:
fip:Aiitp. genotne jpfpub/egg/oenomesfathfath ko list

EEGG: Kyoto Encyclopedia of Genes and Genomes http:/Swarw. genome. ipfkeggd

Location: I CADocuments and Settings\EidrniDeskkop

sktop o] | wyzzooswise. pdf -]
F-5) 17493 &3 Winamp
-[[7) 20080729163025953_Chipset_8. | |[E] %EMLSchema_v1.xsd
-8 My Metwork Places I ZIPs
B by My Computer [G) _053506_501_A01.0ps
~|73) DRIVERS ] |4 aap-KBEE-2009.pdf
[ﬁ Experiments G001 - G100 2] affinity seminar.ppt -
[ﬁ Experiments G101- G200 | ath_ko.list
#-[C5) FILES =1 backup.pst
lI [NES LR P | _’ILI [#] broschueren.zip =
| =~ Kb
Selected: Iath_k::u.lisl:
Filter: I** ;I

Zancel |
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After all files have been loaded and set up, press the Start icon.

=l

File  Wwindows

=

Convert Kegg Orthology == MapMan bin's ;|g|5|

Set keqg orthaology File

IC:'I,D::u:uments and Settings\BjdrmiDeskioplget_htesxt. htm choose

Set gene annotation file

IC:'I,D::u:uments and SettingsBidrni Desktophath_ko.lisk choose |

Set resulting mapping file

IC:'I,D::u:uments and SettingsiGidrmDeskiopimapman, kxk
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If everything goes well you should have a mapping file of your own choice to be used
with PageMan.

As we have to interpret the data from the website that you downloaded, whenever
this website changes we have to adapt the Scavenger. If you have problems running
the Scavenger drop us a line and we try to adapt it to the latest KEGG websites.

=101 ]

File  Wwindows

=

Convert Kegg Orthology == MapMan bin's =10l =|
Set keqg orthaology File

IF:'I,baElﬂJFI'lMP.IZEII.MP.IZE AM\PCENKEGE get htesxt.him choose I

Finished converting x|

Conver=sion finizhed

Set gene annotation file
L]
IC:'I,D::u:urr \!J)
Set resulting mapping file

IC:'I,D::u:urr

SJtarting Conversion =]
reading kegg orthology html f£ile

read Se6d5 lines containing nodes or branches
start reading kegg annotation

reading 3763 line with 1745 kegg entries
Start mwapping annotation on Drthnlngﬂ

start clean mapping of unused terms

writing new mapping f£ile

FINISHED

4 o
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