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Overview

The MapMan family of omics tools was first developed for the reference species Arabidopsis.

Here we describe:

(1) How the flexibility and functions in the user interfaces have been extended.

(i) Extensions to crop plants. As crop specific data has become available we have applied the concept of the MapMan functional
classes (BINS) to crop sequence data. This allowed us to visualize and analyze crop data sets, drawing on a generic software and
supported by the Arabidopsis reference genome.

ROBIN, a User Friendly Graphical Interface
to Powerful Open Source Microarray Processing

Robin is the raw experimental data preprocessor of MapMan.
Thorough quality assessment and customizeable statistical
analysis of Affymetrix, Agilent and other single channel and two-
color microarray data.

. For further details see poster: PO86
MapMan Extensions ~ ,

Elentadnusy SHindoes : _ : : MULTIPLE HITS: (at3g02020.at5g14060). i R e S O u rc e S
A [ B s M @ | scales] 91| Fauto| | coburs: [ +BusRed- MM o V| SuU al |1Ze t| me series d ata at3g02020: Symbols: AKS | AKS (ASPARTATE
G | F Sulphate Assimilation.cnl Mapping: Ath_AFFY_ATH1 TAIRS_Jan2010.m02 KIMARE 3%, aspartate lkanase | chr3:340546-34 3835
o B e I =— g REVERSE at5214060: Symbols: CARAR-AKLYS | _ _
S s o CARAB-AK-LYS: amino acid bindine { asariate : Online access to up to date MapMan Mappings and Pathways

= |:: Arabidaps: |3 S - ® See m u |t| |e eX erl ments In ara”el kinase | chr3:4] [# PubMed Display: search for at3g02020 Iﬁ . . .
emmm|| - N e P P b b T S| a6, 11569502 | Mappings(Annotation Data) available for :

lE ! 1,9E-45 '“'“ Whlle haVIng the WhOle MapMan _ .

~EEEm ) ] _ _ _ 1. Plant Mol Biol. 1007 May;34(2}:287-03. | | | o

- S annotation at your fingertips | | o | * Arabidopsis thaliana » Saccharum officinarum
.:,::, Cloning and expression of an Arsbhidopsis thaliana cDNA encoding = ° Chlamydomonas relnhardt” ° SOlanum |ycoper5|cum

E ° InC|Ud|ng Interactlve t00| tlps WhICh get ] aspartate kinase homologous to the lysine-sensitive enzyme of E: . GlyCIne Max . Solanum tuberosum

= s you straight to publications mentioning T ||7ang o, zhushimens 0%, wir R, Zoheri I, Galili G. + Hordeum vulgare + Triticum aestivum

-3 MitrogerDepriv

bl o . . o ..
éﬁé Et;“va:riiew « = the gene Of Interest_ Department of Plant Genetics, Weizmann Institute of Science, Rel ¢ MedICagO tl’unCatU|a ¢ Vltls Vlnlfera

----- Ja| Metabalism_ow - -4,12 - . .

..... 5] overvion Wlcsson Rark S Test| Inforatle [0S » Oryza sativa Japonica Group « Zea mays

----- =] Reguiation_ove = A=z in many bacterial species, the first enzymatic reaction of tl ;

'AE Ez::alf:rncrizn; aspartate—-family pathway in plants is mediated by several isozwyn ° POpUIUS t“Chocarpa

_____ R I=sp BinCode Binkame id type description

“:: Larga_enzyme, 14.2 5- assimilati 254343 at T int (at4gz1990): Symbols: APR3, PRH-26, FRHZE, ATA kinase [AK:l that are Su.bj ect to feedback inhibition b‘ii" the End_lﬁ e
,,,,, . Metabolites . -3ssimilatia. .. il ranscripl ar4q, ©avmbols: N b, N o f - . .
----- ] sy |[ {182 i, pmant o s4c10: Sy R, A, S AU * : http://mapman.gabipd.org/web/guest/mapmanstore
naded all documents
@l MapManStore - Maphan - Mezilla Firefox = | B [ S
File Statistics Mdindaows Help

File Edit Miew History Bookmarks Tools Help

S s “ ESIED X . d . d . @ T c 2% | httpe/fmaprman.gabipd.orgfaeb/quest/mapmanstare . "l' Google ye
= View your data in Venn diagrams:

: sroak -
=i sample data T Oicontral 1 MapManStore - MapMan + i
-5 Arabidopsis M -

— o w- I 1ePs 1
e |z:\w.ﬁ.rabldop5|s><l\l.t = || [2:major CHO metabolism 3
""" = Mk E jor CHO metabalism. synthesis Welcome!

g0l 21 %2 - x0
ool 30t - w0
ocol 41 -

et « Compare multiple experiments and group the «ezz.aw MapMen

Wl z.1.1.2:major CHO metabolism, synthesi:

e elements by providing a threshold which marks them to CSE  site of Analysis

M 2.1.1.1001:major CHO metabalism, synth e —

-0l §i %8 - x0

el 9 524 - 50 i ;1i1332:22:2:2::::';2:::::z:: be prese nt Home @ Applications | WebTools | Download Resources  Forum | Imprint
ol 10 524 -0 o M 2.1.1.1004:major CHO metabolism,syntt
':°: 1; X:g "E Hp Ml z.1.1.1005:majr CHO metabolism. syntt . . .

[ | S } 2.1.1100mmar o et o  Either see all features, or filter for a free selection of Resources » WapbnSioe

o[ m r

&1-E7 Corbohydrate, Star Download pathways and mappings

E Egaﬁa EfrogenDEDrivation BinCode J— " vpe description p ath e S Wlth I n th e M ap M an an n Ot atl O n (e ] g ] | O O k fo r [£-] MapMan Data (Mappings, Pathways ...} Download -} for MapMan

Jg Chromasomalyicws: Z.1.1.3 major CHO metabolism, synkhesis, ... [260837_at Transcript |(at1g4 : Fructose-1,6-bisphiosph .
=

E Mappings: 2.1.2.1 major CHO metabolism. synthesis. ... (262174 _at Transcript |faf;§DP—alucose ovrophaost - . . - )
. - ' B . 2.2.1.3.1 major CHO metabolism, degradati,.. 258507 _at  [Transcript (atlg4360): fructose- 1 6-bisphosphatase, putative g e n eS O n Iy I n 2 . 1 m aJ O r C H O m etab O | IS m . Synth eS I S) . = Mappings

&

2.2.1.3.1 riajor CHO metabolisr. degradati... [262035_at Transcript . i i i
T T || F 5122 lmaiow rirs mckoholicen donsador_lannes o+ Trroners | D-fructose-1,6-bisphosphate Mﬂpl"ﬂﬂn StﬂrE Cowvnload the mapping file to & directory on your computer,

1-phosphobydrolase, putative / FBPase, putative | Within the Maphtan application use the right click popup
chrl:16468044-16470500 FORWARD i « Mappinis meny on the mapping folder and add the nesy mapping from
Press ESC to close! + Pathways file.

. y « Sample Data Files

File Map Mindows Help = Pathways
i . - For each Pathveeay, download the image file as well az the
scale: 0,35 | coloors: | B 0 +BluzRed-*MM & || | window size {bp) 10,0005 shiows rap
= B ‘J}' @% @% i - Mapplngs winl file into the same directory . Within the Magphtan

éﬁ@ xperiments: + 11 F Map: null Mapping:ﬁ\th_AFFY_ATHl_TMRS.mUEEa:: xi-xﬂ — E@;@ C h rO m O S O m al DI S p | ay : application use the right click popug merfu an the- pratheoeay
=455 sample data R R A falder and add the new patheeeay from (image) file. The
B---?ﬁrahﬁzﬁﬂz i bp Ll e Ml b gl o EﬂrﬂhidDPSiS thaliana carresponding =ml file will be read automatically it within
= psiskMLE 0— e —— PrrrpR—— i
..... = |"°’3 = I I - e B Affymetrix the same directory
24 - . . agn [l
e | EZ §%§§ . . VI ew y our tr anscri pt p r Ofl | in g d at ain th e Ath_AFFY_ATHI TAIRS Jan2010 dowrload (mi2, texd, xml ) (1.4)  Sample Data Files
ST Do 0000 %E——# :g:;-:—___' . . Ath_AFFY_ATH1 _TAIRS_Jan2010 downlozd (mO2, text, xmlh (117 Sample data files to test Maphtan
-0l B2 %6 - =0 BT | 2
SrE 15 = EEA|]] ... context of their location on the chromosome. Mapping._overiew_Affymelix_2005 dowrioad (02, e, 1l 5 0c1)
--col 8t %8 - x0 IO S . . . " . i
i o = = e — * Add a file containing additional markers to be | ity Sk.opeineria dowrloed (02, e, ) O -
ol 11z %48 - 0 40,000 — gﬁzﬁ %4 - x0: H SRR 4 m B
ool 128 %48 - =0 iy r 0. " -
o € chntricomsn = N N B oo — shown on the map in parallel to the \ y
B[] Carbohydrate_Stars e Id: 0.14()245004 at mona |
(-] MitrogenDeprivation igg:ﬁ Id: -0.23() 245005 at|] :ﬁ"’ .
Hm?éthg:eﬁiew 60,000 — %%%EE_. I ;g T_ ;g {) 245006 at xms:: eX p e rl m e n tal d ata
. : 1.06()245007 at ] . . . .
o e ||| a2 mme——| | I * Devise the window size to group experimental

4 L1 2

»| Cell_functions_aower L

N el e ' values by their location to easily see hot spots.

:- Metabolism_overvie ;%::7
e | B Overvies ﬁ‘:/
al

- I b P3II D2 protein Identical to Photosysten II D2 protein (Photosystem

m Qi4) protein) (PF3II DZ protein) (psbD) [Arabidopsis Thaliana] (GBE:PF56761); similar to
Loading data finished: 0080:01 | lthotosysten IT protein DZ [Spinacia oleracea] (GB:NP_054923.1); similar to photosyaten II - - -
\ ) Get help and support online, using our web forum or contact us

directly by email: http://mapman.gabipd.org/web/guest/forum

@ Ferum - MapMan - Moazilla Firefox LEIEI&J

Eile Edit Miew History Bookmarks Tools Help

Pa ge |VI a | l e v c 2% | H5 httpyfmaprman,gabipd.orgfiveb fguest/farum i d '-." usadel mpi e

3 Forum - MapMan ® Max-Planck-Institute of Molecular., = | =

The PageMan functionality has now been fully integrated into the MapMan application: Ry Mapven

Site of Analysis

Home | Applications = WebTools = Download = Resources Forum  Imprint

&= MapMan 3.5.04LPHA = | (B |-

Welcome to the MapMan Family of Software Forum

il Dpi;m (D?ZQ s fep We used the MapMan ontology to compress the data to several
ﬁ colours: . I +Blue Red- *Mm v: scale: 0,5 |size: &= - . . . e questmn-you post e Tthers e renance e s
n_ﬁ . :L;alF'ageMan:Datapnints in each Bin which exceeded the walue of 1.00were tested for over or under represe.., EE@ hundred features’ Of WhICh mOSt have a bIO|C_)glca| mean!ng. TO Please;?_:Sotjre:eigeiz:courzgtabu.
T S e o : do this, either an enrichment analysis or a Wilcoxon test is
Elﬁ :ralid::up_sis N>.< -~ . . .
5 € otz qx@j@’iﬁ’iﬁf’ﬁ@'ﬁ??fﬁ performed for every BIN. Thus the question asked is, If there are |
@z | T il more genes up or down regulated within each BIN than expected
e . — PS.lightreaction.photosystem ILPSI pal by Chance
Finally the user is presented with a graphical overview of the BIN s
hierarchy as well as of individual statistical tests which are colour o s & b

+ The Robin raw data processor

4
4
=F’S.calvin cy’le.GAF E.E!QEIB‘IE-’-].- H
PS.calvin cyle.rubisco interacting 3.98° Coded Showing 2 resuts.,
4
4
4

4
b

FS.lightreaction.other electron carrier (i

=
-
[ai]
=
[
=L
_C-'J
5
=7
=
[
=)
(m]
=
=
0
=
[0
=
=
[
=)
g
(a1l
e
H
g
=
g
=]
il
2|
(]

~col 100 w24 - =0

~col 110 %48 - =0

~col 120 %48 - =0
EE'"'EE CalvinCycleCo-responss
-] Carbohydrate_Starvati
-] MitrogenDeprivation
-0 Pathiays:

-0 Chromosomalviews:
-] Mappings:

4 [ 101 k

- memary: 155

".-:-ading Paghan fnished: 00:00:02

=il
B
(T3]

majar GHO metabolism.degradation.suc \ y

major GHO metabolism.degradation.sta

minor CHO metabolism.trehalose 2.926

f References

Usadel B, Poree F, Nagel A, Lohse M, Czedik-Eysenberg A, Stitt M. A guide to using MapMan to visualize and compare Omics data in
\ J plants: a case study in the crop species, Maize. Plant Cell Environ. 2009 Sep;32(9):1211-29.

Sreenivasulu N, Usadel B,Winter A, Radchuk V, Scholz U, Stein N, Weschke W, Strickert M, Close TJ, Stitt M, Graner A, Wobus U
Barley grain maturation and germination: Metabolic pathway and regulatory network commonalities and differences highlighted by new
MapMan/PageMan profiling tools. Plant Physiol. 2008, 146:1734-1761

I\/I e rcato r Tellstrom V, Usadel B, Thimm O, Stitt M, Kuster H, Niehaus K. The Lipopolysaccharide of Sinorhizobium meliloti Suppresses defense-
associated Gene Expression in Cell Cultures of the Host Plant Medicago truncatula. Plant Physiol. 2007, 143:825-37

Usadel B, Nagel A, Steinhauser D, Gibon Y, Blasing OE, Redestig H, Sreenivasulu N, Krall L, Hannah MA, Poree F, Fernie AR, Stitt M.

PageMan: an interactive ontology tool to generate, display, and annotate overview graphs for profiling experiments. BMC

. . ] Bioinformatics. 2006 ;7:535

Mercator p|pe||ne for automated Sequence annotation based on manua”y curated references: Usadel B, Urbanczyk-Wochniak E, Thimm O, Nunes-Nesi A, Carrari F, Davy M, Blaesing OE, Kowalczyk M, Weicht D, Polinceusz A,
Meyer S, Stitt M, Fernie AR Conversion of MapMan to allow the analysis of transcript data from Solanaceous species: effects of

genetic and environmental alterations in energy metabolism in the leaf. Plant Molecular Biology 2006, 60:773-92.

T T Usadel B, Nagel A, Steinhauser D, Gibon Y, Blaesing OE, Redestig H, Sreenivasulu N, Krall L, Hannah MA, Poree F, Fernie AR, Stitt
Hle Edt ew Higon fockmarks Toob Help | R Mercator WOFkﬂOW M PageMan an interactive ontology tool to generate, display, and annotate overview graphs for profiling experiments, BMC

9 - c 2y |1 httpy/fmapran.gabipd.orgfweb fquest/mercator W ‘i BIOInfOI’matICS 2006,187535

1 Mercator - MapMan x| 1 mercator - liferay.com Hefh 1 ' [
- - ACGTGCGAG TeCh n|Ca| deta”S . Usadel B, Nagel A, Thimm O, Redestig H, Blasing OE, Palacios-Rojas N, Selbig J, Hannemann J, Piques MC, Steinhauser D,
esz.2 W MapMen AGATGAGC Raw sequence Scheible WR, Gibon Y, Morcuende R, Weicht D, Meyer S, Stitt M Extension of the Visualization Tool MapMan to Allow Statistical
W4  site of Analysis AGCATTA input (protein or Analysis of Arrays, Display of Corresponding Genes, and Comparison with Known Responses. Plant Physiology 2005, 138:1195-
. . . 1204.
Home Applications WebTools Download Resources Forum Imprint ATGCGA nUCIeOtlde) L] Started and monltored th rough a Web Inte rface . . . ) . )
. For a full list of publications see: http://mapman.gabipd.org/web/guest/publications
* Allows the annotation of sequences (e.g.sequences, . )

Search reference

underlying a transcript profiling chip)

 Create Mercator Job | Mercator Tutorial databases = MN-———"""""fF -
: Job ;; hercator iz & tool to batch classify protein or gene se - - \\\\\ o http://mapman.qablpd.OrQ/Web/queSt/mercator [ ]
E E hary Maphian categories deal with metabolic pathas _ - ~ ~ F d
Hame *: 1 pipeline & draft metabolic netwaork can be established 7 N
) i+ automatically derived classification see e.g. May et al // @ \\ u n I n g
Email: : : For & sequence clasification Mercator performs: ( : )\ Run as pac ketized jo bs on
Parameters E E = Blaszt searches (searching for similarity to individ \\ / asma | | com p Ute Cl u Ste r
. Hye— \ ‘ i This stud ted b tf the G Federal
P-:::. ;:Z::rl::'lj:isrot Plart Proteins o @ Large Parts of plant proteing from swiss-pro \\\ //// (100 CoreS) 0 galn speed IS S u y WaS S u p po r e y a g ran ro m e e rm an e e ra

o Unirefa0 ~

B e S - Ministry of Education and Research (BMBF grant 0315049A)
Gene-wise reasoning and by the Max-Planck-Society.

Coo: Use conzerved domain database E E o KOG

IPR: |:| Include interpro scan (long runtime) o o andl a fullflsxed interpro scen

MOLTIPLE: 2:::‘1::‘?:3:':;:::i:::a::w'rth soqual weight when ' ' The resultz of the individual searches are then weigh ba sed 0 n blt sco res M a p pl ng
H |:| o . + 1 zince all proteins from Unire are only clazsified ba - - ]
paraton assigning kincodes . : ) i i highestllr:i::ainy afre retL;inedf.ggurrem lstya‘t:sticsf (I;‘elle a ‘ % B u n d e s ml n Iste rl u m
AHHOTATE: Append database annotation to mapping .
v & Lecuracy ca. T0% L1 -
IS_DHA: [] Sequence file cortains DNA sequence H E « Domeins and families = H
— |« oo et -0 !\/Iergie, filter ar;d —_—) Qﬁ — —_—) | s b' fiir Blldung
511::11:.,;121‘;“03 m} ? ? To start & Mapkan cluster job click "Create Mewe Job" I nte r eave resu ts il G e n O m a n a |yse u n d Fo rsc h u n g
1 Step 1 Sequence upload and option A 3 . . . .
past ii Yo will be presented with an interface asking you fo Extract bincode Of the M"ax- Planck- |nstltut — |m b|O|Og|SChen
“winner(s)” from reference fir Molekulare Pflanzenphysiologie System Pflanze



mailto:mapman@mpimp-golm.mpg.de
mailto:mapman@mpimp-golm.mpg.de
mailto:mapman@mpimp-golm.mpg.de
http://mapman.gabipd.org/
http://mapman.gabipd.org/web/guest/forum
http://mapman.gabipd.org/web/guest/mapmanstore
http://mapman.gabipd.org/web/guest/publications
http://mapman.gabipd.org/web/guest/publications
http://mapman.gabipd.org/web/guest/publications
http://mapman.gabipd.org/web/guest/publications
http://mapman.gabipd.org/web/guest/publications
http://mapman.gabipd.org/web/guest/publications
http://mapman.gabipd.org/web/guest/publications
http://mapman.gabipd.org/web/guest/mercator

