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Everyone is studying metabolism

o Many biological processes connect to metabolism
Drought tolerance — changes in osmolyte concentrations
Hormone signaling — biosynthesis and degradation of hormones
Photosynthesis — chlorophyll production and ROS scavenging
Translation — amino acid biosynthesis and riboswitching

Plant defense — phytoalexin synthesis

= Your favorite process . . .

= AraCyc can help you find these connections! “:.fiz?racxc
Arabidopsis Metabolic EnCyclopedia O

Database of metabolic pathways found in Arabidopsis
= www.arabidopsis.org/biocyc/ (TAIR)
=  www.plantcyc.org/ARA (Plant Metabolic Network)




AraCyc 4.5 (released June 2008)

Pathways 288

Compounds 1956

Reactions 1723
Genes 1914
(in pathways)

Citations 2279

o How can you connect these to your research efforts?




OMICS Viewer to the rescue . ..

o Overlay experimental data on a metabolic map
= Transcript data (for enzymes)

= Proteomic data (for enzymes)
= Metabolomic data

o Use multiple data sources

= Your data

= Publicly available data
Gene Expression Omnibus
NASC Proteomics Database
NSF2010 Metabolomics
Many more . ..

o Generate new testable hypotheses about your favorite
gene

metabolite

biological process

etc.




Addressing common research conundrums . . .

o My (single/double/triple/quadruple) mutant has “no phenotype”!!!!

m  Compare transcript levels / protein levels / metabolite levels in
wild-type and mutant plants using the OMICS viewer

m  Look for "hidden” perturbations in metabolism

O I have a mutant with a defect in (biological process)
.. . but I don't know the mechanism
m Use the OMICS viewer to compare data from WT and mutant plants

m  Download publicly available data sets related to the biological
process

m Scan for affected areas of metabolism

o I just did a microarray experiment and a bunch of metabolic enzymes

popped up . ..
m Use the OMICS Viewer to quickly identify metabolic pathways that
are up- or down-regulated

o  And many more . ..
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Viewing gene/protein families
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AraCyc Pathway pages

All items can be clicked on to obtain more information
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+ Additional curated information




AraCyc Pathway pages
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OMICS Viewer Statistics
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OMICS Viewer in action

o  Multiple data sets can be entered using the same input file

o  An animation can show changes in data sets:
= wild type /mutant a / mutant b / mutantc/. ..
= time pointsO, 1, 2, 3, ...
= compound concentration X, vy, z, . ..

Suberin Biosynthesis

Wild type mutant A mutant B
: : o
5 . 3
o 2 e : o
& e

J X ial




OMICS Viewer data inputs
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OMICS Viewer data upload

TAIR - www.arabidopsis.org
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OMICS Viewer data upload

PMN - www.plantcyc.org

PM

PRant Metahobc Network
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OMICS Viewer data upload

Pathway Tools Omics Viewer

The Pathway Tools Omics Viewer (formerly the

Select a dataset: Arabidopsis thali COL v
Pathway Tools Expression Viewer) paints data F'T ecta .a-ase l 1aDICopSts MaTana [
values from the user's high-throughput and lle containing .
other experiments onto the Metabolic Overview ~ experimental data (NOT Setli Browse... |

diagram for an organism. a URL):
Do you want to display

The Omics Viewer can be used for: absolute or relative data

values?

Select species
Upload data file

Enter appropriate parameters
GO!

O O O O




New ideas to pursue. ..

Wild type
130,
N
[: The transcript levels

12 of several enzymes in the
‘:: lysine biosynthesis pathway
-2 are reduced ~4-fold!

>

Mutant with

“no phenotype” I
Mutant with
a metabolic
phenotype v

New hypotheses and experiments
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Need more help?

If you have any questions or want a live demo . ..

Come to the Curation Booth — Booth #1
Open throughout the conference!

TAIR st the 190h laternationsl Conforence w
Arshidaprin cernnech in Monterel

Quentions! Suggestioan! »
Do you wanr 1o odd your dars
te TAIR o0 Asacye?

Flosss joim v ot oo TR b

| ==

banner by Philippe Lamesch

Please stop by during a poster session




Thank you . ..
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www.plantcyc.org

curator@plantcyc.org



More Help and Tutorials

f‘ AraCyc
AL /1

http://www.arabidopsis.org/help/tutorials/aracyc_intro.jsp

curator@arabidopsis.org

PMN’

Plant Metabolic Network

http://www.plantcyc.org/tutorials/tutorials_index.faces

curator@plantcyc.org



