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Plant metabolism

O Plants provide crucial benefits to the ecosystem and humanity

O A better understanding of plant metabolism may contribute to:

More nutritious foods

New medicines

More pest-resistant plants

Higher photosynthetic capacity and yield in agricultural and biofuel crops
. .. many more applications

O These efforts require access to high quality plant metabolism data




Plant Metabolic Network goals

O Transform published results into data-rich metabolic pathways

O Create and deploy improved methods for predicting enzyme
function and metabolic capacity using plant genome sequences

O Facilitate data analysis
O Support research and education

O Provide public resources : www.plantcyc.org
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PMN’

Plant Metabolic Network : vy

Abowut PMN Useful Sites Subenit Data

Introduction News
The Plant Metabolc Network (PMN) provides a broad network of plant metabolc Come meet the PMN in Austin!
pathway databases that contain curated mformation from the Rerature and
computational analyses about the genes, enzymes, compounds, reactons, and o Want to learn about the newes!
pathways nvolved n primary and sacondary metaboksm in plants PUN data?
The PN s funded by the Nabonal Scence Foundation (Grant & 1026003 and o Eager for a demo on data analysis
0640769), governed by an Edtorial Board composed of internationaly renowned usng the Omics viewer?
sCantsts, and executed st the Camege hsttution for Scence, Department of
Pant Sology o nterested 0 annolating  your
. favorte enzyme?

VARNICH £ »

sCiingd ‘J @:

e Then meet with a PMN curator one-on-one
at the Outreach Booth (215) during the
ASPB Pant Biology 2012 conference

Plant Metabolic Pathway Databases Addtonal PUN learning opportuntes
The PMN currently houses one muti-species reference database calied PantCyc 2 ;‘;" ;"""':;’p:""”‘”
and ten specestaxon-specific databases. raay - 7.

o PUN Contert Statistics - siats about pathways enzymes reactions, o PUN poster (19014)

compounds snd more Sunday - 830 PN




Plant Metabolic Network collaborators

0 SRI International — BioCyc project

EDMETACYC

A member of the BloCyc database collection

Provide Pathway Tools Software

Maintain and update MetaCyc (multi-kingdom) reference metabolic pathway database

o Other collaborators / contributors include:

Sol Genomics Network (SGN) / Boyce Thompson Institute

Gramene
Maize GDB d
ChlamyCyc - , BTI

MedicCyc / Nobel Foundation
SoyBase

PlantMetabolomics group

. and more

MaizeGDB® »

Maize Genetics and Genomics Database




PMN data content statistics

o Latest PMN release — March 2012

Pathways

Enzymes *

Reactions

Compounds

PlantCyc 6.0

898

27652

3421

3334

* The term "enzyme" refers to both monomers and complexes found in the databases.

[ Over 350 species of plants appear in PlantCyc }




PMN data content statistics

O Updated versions of AraCyc and PoplarCyc

Pathways Enzymes * Reactions Compounds
PlantCyc 6.0 898 27652 3421 3334
AraCyc 9.0 502 7100 3320 3210
PoplarCyc 4.0 354 8691 2220 1596




PMN data content statistics

O Plus FOUR new databases arrived!

Pathways Enzymes * Reactions Compounds
PlantCyc 6.0 898 27652 3421 3334
CassavaCyc 1.0 323 7178 2103 1524
CornCyc 1.0 341 10519 2156 1731
GrapeCyc 1.0 330 5338 2101 1540
SoyCyc 2.0 412 13094 2528 1987




Plant Metabolic Network data

O Pathway-based access to data

PlantCyc Pathway: choline biosynthesis Il
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PlantCyc Enzyme: phosphatidyitransferase
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Searching at the PMN

O Pathway Tools quick search bar
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Quick search results
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Specific search pages

P e ¥ TS ST VRN A € i —

\’ S :H [ Quick Search |
P M 3 i e i ¢ ‘/T Search Database PlentCye change '

About PMN ‘ Search | Tools | Downloads ’ Useful Sites ‘

Datadases OQuerview
Composnds

PlantCyc Compound Search

Subedt Owary || ClearFoem || List of All Compounds

VT 8 ComOound N o0 B ARG et Tram Y atabace a1 Tram a0 el Saatacs tech e OB
LIGAND PO ar CAS. ThA calacs My M0 Coeram mapopngt 20 3 of e othar Sataost . Farmad rnamee W
PRI 3 DITING DRRACh 0 ComOound rarmes ooly ot s databaus M s

Dangke Srppmashan™, V0"

» Searcth/Fimer by ontology [Iactive)
» SaarchsFiner by malecular weight {Inactive)
P SearchiFitar by chamical formuls (partis! or full) [inactive)
P Swarch By InCM string {Inactive)

. Suberét Quary J Cleow Form | \ List of All Compounds




Specific search pages

PMN’
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Specific search pages
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PlantCyc Gene/Protein/RNA Search
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Specific search pages
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PlantCyc Query Results

tamgie vpa| You searched for all gene products whose name contains the string "cytokinin oxidase™ , and that

Your query returned 2 results,

cytokill | Gene Hame A ¥ |Product Name & @ | Organism & ¢ Evidence A ©
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Sequence-based search options
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PlantCyc Pathway: ethylene biosynthesis from methionine
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Advanced searching in PMN databases

O Advanced search page
m Allows the construction of very complex queries
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Advanced searching in PMN databases

o 1. Construct query

O 2. Select output fields

2. Select fields to include in the query output:

Column 1 add & colurmn | .|
® Sort based on this column |

| NAME v

Column 1
® Sort based on this column

Column 2
O Sort based on this column

Column 3
O Sort based on this column

Column 4
O Sort based on this column

| NAME

| Chemical-Formula

| Appears-in-Right-Side-Of

| Molecular-Weight

) ()

o 3. Choose file format and retrieve

3. Select query output format:

@ HTML O Tab Delimited Text (columns are separated by tabs)

4. Submit Query
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Enhanced comparative analysis opportunities

PMN’
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Enhanced comparative analysis opportunities
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Enhanced comparative analysis opportunities
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Enhanced comparative analysis opportunities
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Interpreting Omics results on the Metabolic Map

PMN’
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Data analysis with the Metabolic Map / Omics Viewer
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superpathway of cytosolic glycolysis (plants), pyruvate dehydrogenase and TCA cycle

O fructose & phosphate

PROTEIN

B-phosphofructokinase

Gene: AT4G29220

In pathway: superpathway of cytosalic
glycolysis (plants), pyruvate dehydrogenase

-and TCA cucle

€ phosphotuctokinase: Expression data value: 12.4] Step: 1
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Data and software downloads

m Install a local copy of the Pathway Tools software
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On the horizon .. ..

O Develop a better enzyme annotation pipeline

O Predict plant metabolic pathways for additional species with predicted proteomes
m Almostready...:

O MOSS

O papaya
o Chlamydomonas
o Selaginella

O Solicit help from experts for pathway validation

m  Remove mis-predictions
m Add missed pathways

O Increase coverage of experimentally verified enzymes involved in secondary
metabolism from diverse species




Questions, contributions, volunteering to validate?

O To submit data, report an error, or ask a question . . .

m Send an e-mail; curator@plantcyc.org

m Use our feedback form:

Data Submission

= Stop by the Plant Genome Resources Outreach Booth (215)_

m Visit the PMN poster — P19014

m Schedule an individual meeting with me



mailto:curator@plantcyc.org
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Plant metabolic NETWORKING

O Please use our data

O Please use our tools

O Please help us to improve our databases!

O Please contact us if we can be of any help!

®
P M N‘ curator@plantcyc.org

Plant Metabolic Network

oH O

Aile AraCyc www.plantcyc.org

A N

W o )\ N
L::.z_,;’i__
= "o




PMN Acknowledgements

Curators:
- kate dreher

Post-docs:
- Lee Chae
- Ricardo Nilo Poyanco

Interns

- Varun Dwaraka
- Tam Tran

- Caryn Johansen

Tech Team Members:

- Bob Muller (Manager)

- Larry Ploetz (Sys. Admin)
- Shanker Singh

- Bill Nelson

Rhee Lab Members:
- Flavia Bossi
- Hye-in Nam

Peifen Zhang (Director and curator)

Sue Rhee (Pl)
Eva Huala (Co-P)

PMN’

Plant Metabolic Network

National Science Foundation

CARNEGIE

INSTITUTION FOR

SCIENCE

Collaborators:

SRI

- Peter Karp
- Ron Caspi
- Suzanne Paley
- SRI Tech Team

MaizeGDB

- Mary Schaeffer
- Lisa Harper

- Jack Gardiner
- Taner Sen

- Lukas Mueller (SGN)
- Gramene and MedicCyc



PMN Acknowledgements

Curators:
- kate dreher

Peifen Zhang (Director and curator)

Sue Rhee (Pl)
Eva Huala (Co-P)

PMN’

Plant Metabolic Network

Post-docs:
- Lee Chae
- Ricardo Nilo Poyanco

Interns

- Varun Dwaraka
- Tam Tran

- Caryn Johansen

Tech Team Members:

PMN Alumni: Tech Team Alumni

Collaborators:

- Bob Muller (Manager)

- Larry Ploetz (Sys. Admin) -A.S. Karthikeyan (curator) - Anjo Chi
- Shanker Singh - Christophe Tissier (curator) - Cynthia Lee
- Bill Nelson - Hartmut Foerster (curator) - Tom Meyer
- Damian Priamurskiy (intern) - Vanessa Kirkup
Rhee Lab Members: - Ricardo Leitao (intern) - Chris Wilks

- Flavia Bossi
- Hye-in Nam

- Michael Ahn (intern)
- Purva Karia (intern)
- Anuradha Pujar (SGN curator)

- Raymond Chetty

SRI

- Peter Karp
- Ron Caspi
- Suzanne Paley
- SRI Tech Team

MaizeGDB

- Mary Schaeffer
- Lisa Harper

- Jack Gardiner
- Taner Sen

- Lukas Mueller (SGN)
- Gramene and MedicCyc



We're here to help . . .

@ r
P M Booth 215:
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