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Tutorial Help

If you are viewing this tutorial with Adobe
Acrobat Reader, click the "bookmarks"
on the left hand side of the Reader for
easier navigation.

" PDF
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Introduction

*RiceCyc allows biochemical pathways to be analyzed
and visualized.

Gramene has incorporated the latest TIGR 4 genome into
this release to create an Oryza sativa specific pathway
dataset.

Data is under development and subject to change. If you
do see any errors in the dataset please feel free to contact
us through the feedback provided at the top of Gramene
webpages.
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Quick Search

I—
Search |

Search a single module or sll
available modules plus online
documentation.

Diversity , Pathways, BLAST and Mart
not available in this search.

Have Questions...?

o Gramene now has tutorials
for every module, also
recommended for
experienced users.

o Ask questions through
Feedback or Email.

o See FAQ for questions and
answers.

Gramene Tip:

Map details can be
downloaded in a tab-delimited

Gramene Home Page

A Resource for Comparative Grass Genomics

Search | Genomes | Species [ Download | Resources

Genomes-Ensembl
Maps-CMap
Markers

QTL

Diversity

Genes

Quick Start

=nced genomes for Rice, Maize & Arabidopsis; Look for rice/maize synteny; Narrow your
Search for sequence alignment with BLAST: search by Gene Ontology.

Proteins

Sorghum, and other

Ontologies and species.

Click here to open the
Pathways module

Literature
Sequences-BLAST

All-GrameneMart

rgos, efc.), Genomic
equence Repeat
orghum and Others.

ENTRAITS: Search the Genes or QTL

Maize QTL. Don't forget to explore/7aits in Ontologies.

ESGENETIC DIVERSITY: Searg/for SNP and SSR allelic variation on loci of rice, maize, and wheat germplasms.

E¥siocHEMICAL PATHWAYS: Search for ALL the rice pathways on starch biosynthesis or get an overview of the
metabolic network. Compare rice and Arabidopsis pathway datasets.

ESLITERATURE: Search the literature for your friends and topics of interest.

E¥suBmISSION: Submit a Rice Gene or Ontology Term to Gramene.

base for important phenotype-releated loci such as Rice Genes, Rice QTL,

V24 (March 2007)

Featured News

NEw March 2007, V 24
release notes.

NEW Gramene Jan/Feb
Newsletter
Rice News Worldwide from
IRRI

Visit with us at

March 15-18, 2007. CSHL
Plant Genome meeting
March 22-25, 2007. Maize
Genetics Meeting

o April 16-20, 2007. ITMI
o May 8-12, 2007. Biology of

Genomes
July 7-11, 2007. ASPB

View Previous Gramene

Presentations
Calendar
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Most current

e Pathways Home Page

[\ Tutorial| FAQ HelNe notes CIiCk here tO
begin your
search

RiceCyc home and Biochemical pathways

CIICK here to SEARCH ana BROWSE the pathways

Pathways in Gramene

Species Source Overview? [Summa Pathway
[The Pathway Tools is a web-based tool for viewing gene s mapped to various pec = y comparison
] ] ; == (Qryzz sativa)and Arabi RICE = - . .
view A
Oryza sativa japonica Gramene, RiceCyc 1.2 ‘&;R f-.raEbndc]psxs
A short summary <o comene RiceC D | ol
ased on release 4 oft ICE yC rabidopsis thaliana TAIR, AraCyc 3.5 view Rice

E.coli

strain Columbia

E.COLI*
Eschenchia coli SRI, EcoCyc 10.5

of RiceCyc

ome sequenced by |

navigation

Tour favorite rice pathways

Lists available

Auxin metabolism Photosynthesis
Brassinosteroid metabolsm Respiration # click on icons to vist the overview
Cytokinin metabolism [TCA cycle Spec I eS

Secondary metabolic pathways

Quick links to rice ®  ([tarch biosynthesis Compare data sots from

Pentose phosphate pathways _ hree species for reactions, pathways, compounds and Compare
p athwayS AALL pathways proteins

Map your microrray expression, proteo
In orderto promotfe exciting new discoveries on biochemical pathways in rice, the Pathway overview diagrams

. metabolomics and other datasets on Omics viewer
current version of RiceCyc has undergene a round of curation that has removed data

unlikely to be relevantto Rice. We maintain a list of pathways that have been deleted. Help
Details on pathway visualization [Help document]

Useful links to pathway tools

Since the functions of many ofthe rice genes are either provided by homelegy and HMM
based predictions or unknown, many ofthe pathways might be incomplete or may Tutorial |
contain errors. The manual cugation of pathways is an ongoing process at Gramene and Learn how to use the tool

we welcome feedback frezrthe research community.

FAQs
Still have questions, consult the frequently asked questions section —l
oblems or errors on the pathways, please send amessage to veq q Y 9

s or by clicking the 'Feedback'button at the bottom of the

ay page. External

Pathway a bioinformatics software system for pathway analysis of I IN kS i
ting Pathway/Genome Databases (PGDBs). It was developed by Useful external links
TOO I S vorkers at the Bicin.fcrmatics Reseaich Group at SRI Internationalt. KEGG pathways
s were created using the Pathway Tools' PathoLogic module. This IUBMB Enzyme nomenclature
tool generates an initial set of pathways by comparing annotations of genes and gene Brenda enzyme database

RiceCyc? Download fromour ftp archive.
i pathways please visit AraCyc and EcoCyc project sites.

Download
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Search Options

Select a dataset (see slide 8)

1) Term search (slides
9-19)

Pathway Tools Query Page

This form provides several different mechani r quening Fathway'Ganoms

Select a dataset: Jryza sobva japonica Nipponbare v

2) Browse by RiceCyc ontology

o Query All(oyname or ECH) vl
o AT ik B e Bt ekt i 0% o b (slides 20-21)

returned. You may also enter multiple names or EC numbers, separatina =

AR — NS 3) Find a Pathway (slide

Each dataset contains classification hierarchies for pathways, for reactions (the enzyme nomenclature system), for comnessd 22)

+ Choose from a list of all Farmwey: v Cubame N

« Links to summary information about the selected organism:

e Summary page for dataset
¢ Cellular Overview Diagram/Omics Viewer
¢ History of updates to this dataset

« PathoLogic Pathway Analysis (not a . M Note: the RiceCyc ontology is separate
from the other Gramene ontologies in the
Ontologies Database.

e Comparative Analysis mw

senerate summary tables that compare various properties across one or more selected organisms

Help  Advanced Ouery Form  Pathway Tools Home | Feadback

6
RiceCyc 1.2



Search Page Navigation

GRAMENE

Pathway Tools Query Page

This form prowdes several differant mechanismes for quenirn

Click to follow links
(Slides 23-32)

Select a dataset: Oryza sativa japonica Nipponbare »

o Query All(byname or EC4) v |
retrieve objects by name, first select the type of object you w then enter the name of the object and click Submit. All o
returned You may also enter multiple names or EC numbers, s them with commas
+ Browse Ontology: Fatwesy:  + [Sibii @
contains classification hierarchies for p cions (the enzyme nomenclature system), for compounds, and fo

+« Choose from alist of all Farwe

« Links to summary information ut the selected organism:

e Summary page for dataset

¢ Cellular Overview Diagram/Omics Viewer
+ History of updates to this dataset

¢ PathoLogic Pathway Analysis

Click to return to
Pathways home

« Comparatiye Analysis

vy tables that compare various properties across one or more selected organisms

He: Advenced Query Form  Pathwa? Tools Home = Fea ¥

Submit a question or
j give feedback

Click to compare
available species (slides
33-36)

Click to access
Help docs.
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Select your organism

It is important that you choose the
right dataset before starting your
work. Rice is the default.

Select a dataset: Oryza sativa japonica Nipponbare |
Arabidopsis thaliana COL
Escherichia coli K-12
Oryza sativa japonica Nipponbare

Submit 17
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1. Searches in RiceCyc

RiceCyc can be searched by
several parameters

Frotein (by name orEC#) (v

Fathway (by name)
Reaction (by name or EC#)
Compound (by name)
Gene (by name)

RMNA (by name)

1. Protein (slide 10-11)

2. Pathway (slide 12 - 14)
3. Reaction (slide 15)

4. Compound (slide 16-17)
5. Gene (slide 18 - 19)

6. RNA (Currently not
available)
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Protein Search

EC#) |v|Hehyde deh Subm . .
N\ B Click Submit

Pratein My name or EC#)
Pathway (by name)
Reaction (by name or EC#)
Compound {by name)
Gene (by name)

RNA (by hame)

Select “Protein”

« Query

Enter protein
name or EC#

Results

[ Pathway Home ]

RiceCyc Query Results

The query aldehyde dehydrogenase matched 51 proteins:

-

Aldehyde oxidase and xanthine dehydrogenase, molybdopterin binding domain containing protein. expressed/aldehys=— S
aldehyde dehydrogenase activity Click on the
aldehyde dehydrogenase family protein. expressed (polypeptide) -LOC 0s02g43194.1 =
aldehyde dehydrogenase family protein expressed (polypeptide)-LOC_0s02943280 1 approp“ate
aldehyde dehydrogenase family protein. expressed (polypeptide)-L OC_0s11g08300.1 selection
aldehyde dehydrogenase family protein expressed (polypeptide)-LOC_0s12907810.1
aldehyde dehydrogenase family protein. expressed/1-pyrroline-5carboxylate dehydrogenase (polypeptide)-L OC_0s04g45720.1
aldehyde dehydrogenase family protein expressed/1-pyrroline-5-carboxylate dehydrogenase (polypeptide)-L OC_0s079g48920.1
Aldehyde dehydrogenase.mitochondrial precursor_ putative expressed

Aldehyde dehydrogenase.mitochondrial precursor putative expressed/1-pyrroline-5-carboxylate dehydrogenase (polypeptide)-LOC| /5019408701
Aldehyde dehydrogenase.mitochondrial precursor putative expressed/1-pyrroline-5-carboxylate dehydrogenase (polypeptide)-L OC VOs06g15990 1
aldehyde dehydrogenase,. putative _expressed/1-pyrroline-5carboxylate dehydrogenase

aspartate-semialdehyde dehydrogenase (polypeptide)-LOC_0s03g42110.1

aspartate-semialdehyde dehydrogenase (polypeptide)-LOC_0s03955280.1

Betaine-aldehyde dehydrogenase,chloroplast precursor. putative expressed

betaine-aldehyde dehydrogenase, putative

formaldehyde dehydrogenase (glutathione)

formaldehyde dehydrogenase (glutathione)activity (polypeptide)-L OC_0s02942520.1

formaldehyde dehydrogenase (glutathione)activity (polypeptide)-L OC_0s08g01760.1

farmaldalwmida dalvddrasmmmae - InlnitAathinnalantivihic fimahmantida)y | N NMe44~44NA0N A4
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Protein

O. sativa japonica Enzyme: Aldehyde dehydrogenase, mitochondrial precursor, putative, expressed / 1

Gene: LOC_0s06915990.1

Sequence Length: 5525/3 AAs

Gene-Reaction Schematic: &

LOC_Os12g40440.1

LOC_0s07g43950.1

LOC_Os08g34210.1

pyrroline-5-carboxylate dehydrogenase

h |

Gene associated wit Protein name and
protein synonyms

Enzymatic reaction of: 1-pyrroline-5-carboxylate dehydrogenase

Lﬂ'——p\rrrolinef:")—carboxvlate + NADY + 2 Ho!

The reaction direction shown, that is, A + B <==> C + Dversus C + D <==> A

Reactions catalyzed
by the enzyme

Reversibility of this reaction is unspecified.

In Pathways: proline degradation Il , arginine degradation VIl , proline degradatio

~

line-5-carboxylate dehydrogenase

Enzymatic reaction of: 1-

NZ-Succinyl-L-glutamate 5-semialdehyde g HO <== I\Jz-succin\;‘lQlutamate + NADH

The reaction direction shown, that is, A + B <==> C + D w <==» A + B, is in accordance with the Enzyme Commission system.

Reversibility of this reaction is unspecified.

Enzymatic reaction of: 1-pyrroline-5-carboxylate

pyrroline-hydroxy-carboxylate + NADH + 2 HpO <=> | -erythro-4-hydroxy-gi

The reaction direction shown, that is, A + B <==> C + Dversus C + D <==> A + B, is in accord e Commission system.

Reversibility of this reaction is unspecified. Pathways Contalnlng the\
vIn Pathways: 4-hydroxyproline degradation enzyme CI iCk tO aCCGSS
Query Page | Advanced Query Page ! Report Errors or Provide Feedback !
pathway L
11
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[ Pathway Home ]

ekt Pathway Search

S v | |aspartate superpathway ~ Submit | @
All (by namé\\ [)
Protein (by na r ECH#) Level 1
Pathway (by name) Enter pathway
Reaction (by name or EC#) -
Compound (by name) name (OF partlal
Gene (by name)
RINA (by name) nam e)

Click for more

detail (next . sativa japonica Pathway: 4-hydroxyproline

S I I de) ore Detail ‘ Cross-Species Comparison ownload Genes | BioPAX format

L-4-hydroxy-proline— — —D-4-hydroxy-2-keto-glutarate -—a*

Locations of Mapped Genes:

pyruvate
glyoxylate

HHHIIHII

Reaction (blue line) Click to go to
reaction page (Slide 15)

Superclasses: Degradation/Utilization/Assimilation -> Amino Acids -> 4-hydroxyproline degradation

Pathway Comment from MetaCyc:

4-Hydroxyproline residues contribute to the stability of the collagen triple helix. Collagen is a major constituent of animal protein. Other animal proteins containing 4-hy
include elastin, the complement component C1q, acetyl cholinesterase. 4-Hydroxyproline is also found in some proteins of higher plants and algae. Most of the 4-hyd:
animals is biosynthesized by post-translational modification of appropriate proline residues by proline hydroxylase during the biosynthesis and maturation of collagen
hydroxyproline released during collagen degradation cannot be reutilized, and is degraded.

This major mammalian pathway for 4-hydroxyproline degradation has been demonstrated in liver and kidney mitochondria. The first two reactions of the pathway are
those of proline degradation (see MetaCyc pathway proline degradation | ). However the first enzyme, hydroxyproline oxidase, is distinct from proline oxidase base
of the accumulation of free hydroxyproline, but not proline, in the plasma and urine of individuals with a deficiency of this enzyme, while those deficient in proline oxida
show elevated 4-hydroxyproline levels. The two enzyme activities can also be differentially destroyed by chemical, physical, or enzymatic treatment (reviewed in [ Ada

The second enzyme pyrroline-5-carboxylate dehydrogenase appears to be shared by the two pathways [ Valle79 , Adams60 ] . The substrate for the second enzyme,
hydroxy- carboxylate can also exist in an open chain form (4 hydroxy glutamlc 4 semlaldehyde) [ akayamaOS but evidence suggests that this enzyme uses the rmc

[ NP, VoNE. [N RS SEJN S S SR . V- TR - ST S PR—" N A b P A S U Y Y S S

Compound (red text). Click for
more info (slide 17)
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Pathway Levels 2 & 3

O. sativa japonica Pathway: 4-hydroxyproline degradation
Level 2

More Detail i Less Detail | Cross-Species Comparison | Download Genes | BioPAX format

L-4-hydroxy-proline pyrroline-hydroxy-carboxylate »L-erythro-4-hydroxy-glutamate

pyruvate

‘ glyoxylate" —D-4-hydroxy -glutarate
Reactions M-Ki
Locations of Mapped Genes: Compou nds ’

page (as in slide 1

Superclasses: Degradation/Utiliza

LH {H Frotein. Click for teinT

Pathway Comment from MetaCyc:
4-Hydroxyproline residues contribute to the stability of the collage
include elastin, the complement component C1q, acetyl cholinest

Gene, click to go view gene in
genome browser

ﬁc number (click to go — '
to reactlon paQE, aS In rg_ggwk-\emhroA-hydroxy-glutam te
Level 3 Slide 15) nate o:-ketogﬁutarate

=X

RiceCyc 1.2



4 &5

Pathway Levels

ydrogenase,
mitochondrial

Level 4

precursor, putative,
expressed:

DC_0s02g07760.1
Aldehyde

H “0OH

]
- ..
pyruvate -

HO, ‘l/]
Ef;;l \'H
glyoxylate

dehydrogenase,
mitochondrial
precursor, putative,
pxpressed:

Move between levels with
“more detail” and “less
detail” buttons.

O. sativa japonic

-hydroxyproline degradation

More Detail | Less Detail i Cross-Species Comparison i Download Genes | BioPAX format
"R ES
u] u]
A 26.1.23 Ho. OH
HO” ™7 ™ T0OH -+ — o I
D-4-hyd ']'J'zk"{H lutarat r L-erytt g‘n droxy-glutamat
-4-hydroxy-2-keto-glutarate \ -erythro-4-hydroxy-glutamate
yaroxy g L-glutamate a-ketoglutarate wt yaroxyg
dehydrogenase,
mitochondrial
precursor, putative,
expressed:
Level 5 C_0s01g40870.1
Retinal
dehydrogenase 1,
putative, expressed:
OC_0s01g40860.1
0 0 15112 NHY OH
| 26123 moo J X on
HO ™" ™7 TOH < — — y D
] OH u] i}
D-4-hydroxy-2-keto-glutarate ¥ on g L-erythro-4-hydroxy-glutamate
HaM. e L\m HO_ o~ “ _OH
i Digiﬁpamate «-ketoglutarate
n]
Lk
w1 “oH
i
pyripate
Hlj‘ ly 0
d H
glyoxylate

14

RiceCyc 1.2




Select Reaction Search

“Reaction”

ame or ECH#)
Protsy/ (by name or EC#) tthe type Qct you wish to re
Pathway (by name)
Reaction (by hame or EC#)
Compound (by name)
Gene (by name)

RNA (by name)

Click Submit

Enter reaction
name or EC#

Results

[ Pathway Home ]

O. sativa japonica Reaction: 2.4.2.3

Cross-Species Comparison |

Superclasses: Reactions-Classified-By-Conversion-Type -> Simple-Reactions -> Chemical-Reactions -> EC-Reactions -> 2 -- Transferases -> 2.4 -- Glycosylfransferases ->
Pentosyltransferases

Reactions-Classified-By-Substrate -> Small-Molecule-Reactions

In Pathway: salvage pathways of pyrimidine ribonucleotides , (deoxy)ribose phosphate degradation

oH o OH 0 n
Hi Hj—%j—xjﬁ 3
hosphate + ] / [ A b N
P P . /\./U“‘-: -_— HHJ g~ u} H ]]
o
&1 BH ribose-1-phosphate uracil

uridine

Click to go to ExPaSy
for more gene products

Unification Links: ENZYME :224-2=5 that catalyze the
\ reaction.

Query Page Advanced Query Page ! Report Errors or Provide Feedback |

The reaction direction shown, that is, A + B <==> C + D versus C + D <==> A + B, is in accordance with the Enzyme Commissi

15
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» Query

Select
Compound”

Compound (| )

Compound Search
M

v | |uridine

All (by name, )
Protein (by or EC#)
Pathway (by Ame)
Reaction (i /name or EC#)

L Click Submit

Enter protein

Compound{by name)

Gene (by name)
RNA (by name)

name or EC#

Results

Query Results

The query uridine matched 16 compounds:

* & & 4 4 4 4 4 4 4 0 0 0+ 0

*

uridine

deoxyuridine

dUDP (2-deoxyuridine-5-dinhosphale)

dUMP {(2-deoxyuridine-5-monophosphale)

dUTP {2-deoxyuridine-5-frinhosphale)

pseudouridine 5-phosphate

spermine (heuridine)

UDP {uridine-diphosphate)

UDP-N-acetyl-D-glucosamine (uridine dinhosphalte N-acelyvigiucosamine)
UDP-N-acetyl-D-mannosamine (uridine diphosphate N-acelyvimannosaming)
UDP-N-acetylmuramate (uridine dinhosphate N-acelyimuramic acid)
UDP-D-glucuronate {uridine dinhosphate glucuronate)

UDP-galactose (uridine diphosphate galactoss)
UDP-N-acetylgalactosamine (uridine diphosphate N-acetvigalactosaming)
UMP (uridine-5-monophosphale)

UTP {uridine-frinhosphats)

16
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Compounds

O. sativa japonica Compound: uridine

Superclasses: MNucleic acid components -> a nucleoside -» a ribonucleoside
MNucleic acid components -» Pyrimidine-Related -> a pyrimidine nucleoside

Empirical Formula: CgH;,N,Og

Molecular VWeight: 244 2

AH OH
Smiles: c1(n{c(=0)[nH]c({c1)=0)C2{C{O)C{O)C(O2)CO))

Unification Links: CAS:58-96-8 , LIGAND.C00299

In Pathway Reactions as a Reactant:

salvage pathways of purine and pyrimidine nucleotides :
uridine + ATP = UMP + ADP

salvage pathways of pyrimidine ribonucleotides :
phosphate + uridine = ribose-1-phosphate + uracil ,
uridine + GTP = UMP + GDP 17
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Select “Gene”

v |0s09g36270

All (by n
Protein (b
Pathway |
Reaction (b
Compound |
Gene (by name) \
RNA (by name)

Submit | €

Gene Search

Enter gene name

Results

Click Submit j

Q 0. sativa japonica Gene: LOC 0s09g36270.1

Superclasses: UNCLASSIFIED

Chromosome: Chromosome 9

Map Position: 20,928,304 -> 20,937 524 (nucleotides) 90.948 (centisomes) [click for genome browser]

Sequence Length: 9221 bp / 9218/3 AAs

Products: Pantothenate kinase 2, putative, expressed / pantothe

nate kinase

Reactions Catalyzed by Enzymes:
pantothenate + ATP = D-4'-phosphopantothenate + ADP

Pathways Involving Enzymes: coenzyme A biosynthesis

Gene-Reaction Schematic: &

( Click to go to
Gramene Ensembl

LOC_0Os06g10520.1
age
LOC_0s069219380.1 \ p g
[Loc_os05g36270.1]
o | _
Gene Schematic, see slide
27133 19

18
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Gene Schematic

EC number of catalyzing

enzyme
y \ﬁ ;otem complexes

133 1LOC_0s09g36270.1

.’J

Mo

— N

A line from a gene to a circle - the gene codes for the protein
Two circles linked together - a gene product is a subunit of a protein complex

Circle connected to reaction -reaction is catalyzed by enzyme.

\

19
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2. Browse RiceCyc Ontology

a substring will be returned. You may also e

* Browse Ontology: [Pathways v/ ISt €

assification system to br¢ Compy/ nds
Geney

from a list of7/ /'Pathwayg"”: —

+ Links to summary i ation about the s

ted organism:

Select your ontology

Click “submit”

20
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ExpandAll | Collapse Al

Pathways
=-Biosynthesis

Browse RiceCyc

Ontologies

=-Amines and2olyamihes

4betame bios;ng '
taine biosynthesi

- Indicates term  |syninesis |
is expanded.  (osvithesisll

) losynthesis |l
Click to collapse. |psynthesis |

synthesis |l
uvor—v=acetyl-D-glucosamine biosynthesis

ureide biosynthesis
=-Amino acids
=-Amino acid families

chorismate biosynthesis
homoserine biosynthesis

information on other relationships

> 0. sativa japonica Class: Bipsynthesis

Comment:
This class contains pathways that constitute a //ell's complete spectrum of
biosynthetic capacities, including the routes ¢//synthesis of small molecules,
macromolecules and organelles.

Parent Classes:
Pathways

hild Classes:
Amines and Polyvamines (13)

g acids (61)
Click parent term for more

rriers (377,

methionine and S-adengsylmethionine synthesrs

superpathway of aspartateaad_

asparagine biosynthesi

Fatty Acids and Lipids {20) ,

superpathway of isoleucine aﬁn\\‘*’{biosvnthesis

Hormones {(12) ,

superpathway of isoleucine biosyniie.
superpathway of leucine_ valine, and ism
supernathwav of lysine, threonine and methiotm.

o_threonine and methioning b

ylalanine and tyrosin
ylalanine, tyrosine ar
vlalanine, tyrosine, a
e and glycine biosyn

+ indicates term is
collapsed, Click to

MWetabolic Requlators (1),
t MNucleosides and Nucleotides (9],

Other (2] ,
\dearv Metabolism (0]

Click terms at end of tree to go to
Pathway (as in slides 12-14)

expand ontology tree.

e and glycine biosynthesis |l

— ____atfur amino acid biosynthesis
Individual amino acids

Aminoacyl-tRNAs
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3. Browse Pathways

The query "Pathways" matched 313 objects:

bt |
/mgbetame biosynthesis

e Links to summary inforn E'cﬁgznds he/jelect B-alanine biosynthesis |
Genes B-alanine biosynthesis llI
* Summary page for data pseudogenes B-D-glucuronide degradation

y-alutamyl cycle

(deoxy)ribose phosphate degradation
(S)-reticuline biosynthesis
4-hydroxyproline degradation
cis-zeatin biosynthesis
m-cresol degradation
myo-inositol biosynthesis
p-cymene degradation
frans-zeatin biosynthesis

. ——<tfate utilization

Click “submit” [ty-CoA assimilation
=crylonitrile degradation
aerobic respiration

aerobic respiration -- electron donors reaction list
alanine biosynthesis |l

alanine biosynthesis lll

alanine degradation |l

alanine degradation |l

aldoxime degradation

allantoin degradation |

ammonia assimilation cycle

ammonia assimilation cycle Il

anthocyanin biosynthesis

arainine biosynthesis Il (acetyl cycle)

Click term to
open pathway
(as in slides 12-
14)

Select your
pathway type

22
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4. Summary Information

Summary for
RiceCyc in table
form (Slide 24)

Metabolic Map
(Slides 25-27)

(Image from * Links to summary infor

search page,
Slide 7)

ion aboutt ected organism:
Summary page for dafaset

M Omics Viewer
Cellular Overview DiagramOmics Ve (Slides 28-32)

History of updates to this dataset
PatholLogic Pathway Analysisy

*

Pathway

summary Release info

23
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Summary of Oryza sativa japonica, version 1.2

Replicon TotalGenes Protein Genes RNA Genes Pseudogenes Size (bp)
Chromosome 1 5255 5255 0 0| 43,596,771
Chromosome 2 4255 4255 0 0 35925388
Chromosome 3 4468 4468 0 0| 36.345490
Chromosome 4 4147 4147 0 0 35244269
Chromosome 5 3553 3553 0 0 29874162
Chromosome 6 3584 3584 0 0| 31246789
Chromosome 7 3380 3380 0 0| 29688601
Chromosome 8 3115 3115 0 0 28309179
Chromosome 9 2550 2550 0 0| 23011239
Chromosome 10 2594 2594 0 0 22876596
Chromosome 11 3005 3005 0 0 28462103
Chromosome 12 3001 3001 0 0| 27497214
mitochondrion 71 71 0 0 490,520
chloroplast 137 137 0 0 134525
Total: 43115 43115 0 0372702846

Pathways: 279

Enzymatic Reactions: | 1687

Transport Reactions: 5

Polypeptides: 43172

Protein Complexes: 4

Enzymes: 10387

Transporters: 62

Compounds: 1265

Transcription Units: 0

{RNAS 0 24
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Ha. Metabolic Map Overview

Catabolic Orphan

TCA Cycle
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The flow of the pathway is from the top of the page to the bottom
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Metabolic Map Overview

Mouse over compound to see
compound name and pathway.
(requires javascript browser)

":L.J.u SRR Y
h n.ﬁgﬂs IREE

e atn % e smm i b

cCe

Compound: 1,3-diphosphateglycerate
Pathway: glycolysis I

Superpathway: superpathway of glycolysis, pyruvate dehydrogenase, TCA, and glyoxylate bypass

CesOoCC oS
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i “*1 2B 3graam

o} cofes 1888
© J8ss R
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Metabolic Map Overview

Click a compound to access
details and pathways

¢ “wlsn
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pyruvate
|
oxaloacetate
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0C_0s12¢43630.1
0C_0s10g33500.1
LOC_0s08g33720.1 | LOC_OsOSg4
LOC_0s07g43700.1
QC_0s05¢49580.1

Click links to 030446560 1
 D303956280.1

navigate
aC_0s01g46070.1
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| LOC_0s03g21950.1

Mouse-over to close
pop-up
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diagram of pathway
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[

5b. Omics viewer data selection

Metabolic Overview diagram.

Visualize your Microarray Expression data,
Proteomics data, Metabolomics data, Reaction
Flux data, or other experimental data on the

Pathway Horne ]

ey ==

The Pathway Tools Omics Viewer {formetrly the Pathway Tools Expression Viewer) paints data
values from the user's high-throughput and other experiments onto the Metabolic Overview
diagram for an organism.

The Omics Viewer can be used for:

* Microarray Expression Data: Reaction lines (and protein icons, where present) are
color-coded according to the relative or ahsolute expression level of the gene that
codes for the enzyme that catalyzes that reaction step. The Omics Viewer allows a
scientist to interpret the results of gene-expression experiments in a pathway context.
Proteomics Data: Reaction lines (and protein icons, where present) are color-coded
according to the concentration of the enzyme that catalyzes that reaction step.
Metabolomics Data: Compound icons are color-coded according to the concentration
ofthe compound.

Reaction Flux Data: Reaction lines are color-coded according to reaction flux values.
Other Experimental Data: Any experiment, high-throughput or otherwise, in which data
values are assigned to genes, proteins, reactions or metahaolites can be viewed in a
pathway context using the Omics Viewer.

Mare information about the Omics Viewer including sample datafiles and displays.

Pathway Tools Omics Viewer

Select a dataset:

File containing experimental data (NOT a URL): ]

Do you want to display ahsolute or relative data
values?

If displaying relative data values, use

Data values use a:

The items in the first (zeroth) column of your
datafile are

MNote: By selecting Any of the above, you ca
a single display. There are some dangeg,
itis not known if they refer to genes, p
experiments may not be directly co

Identify terms

Select dataset

Select data to

: Oryza sativa japonica Nipponbare :

mbine, for example, gene
erentin this approach, how
s or metaholites. In addition, da
hle, so the resulting diagram may

D the ratio of ata columns
® p-centered sca
N\

L 1-centered scal

.g. log scale)
gative values will he discarded)

enes N

ssion and metabolomics data into
me names may he amhbiguous if
s from different kinds of

ading in some important

Select values
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Omics viewer display selection

Singie EXperiment 1ime Step or Animated 1ime >eries

To display a single experiment time step, enter a single column number in one or both of the column number fields
below.

To display an animated time series, enter a list of column numbers (with each column number corresponding to a
single timepoint), one per line, in the first column number field below. If you wish to include a denominator column for
a ratio calculation, you can enter either a single column number (in which case the same data column will be used as
the denominator for all timepoints), or one column number for each numerator column number. Note that zoomed
views of individual pathways are not available with animations.

Data column {numerator in ratios): If using two columns, denominator data column:

1

= -

2 Enter column
4 numbers

5

|
Choose a color scheme:

D Full colot spectrum, computed from data provided (default)

Full color spectrum with a maximum cutoff —
(&) Three color display with specified threshhold: I SeIeCt COIOr
scheme

Display Type

By default, data values are painted on the cellular overiew chant. However an altemative display is to generate a table
containing all indmvidual pathways which have one or more data values that exceed some threshhold (or are less than
the inverse of that threshhold). To select this alternative display, choose the comresponding option below and specify
the threshhold

— Select display

@ Paint data on overview chart (default)
Senerate a table of individual pathways exceeding threshhold: |
Combine both displays (not yet implemented for animations)

] Submil—H.'_:. thot thic raquast will take several minutes to complete (possibly longer for large datasets)

type

__

LCIick “submit”
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Red lines represent
upregulated processes.
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Omics Viewer display
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Yellow lines represent
downregulated processes.
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Omlcs viewer pathway regulatlon

i

Hovering over a reaction will
tell you the name of the
compound affected and the

influenced pathway.

S

Regulation of a pathway can be
followed over a timecourse. In this
example the carotenoid pathway
becomes switched on over time.
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Omics Viewer Table

| Details of differentially
regulated genes in pathway

glycolyse |

ATSGA2740

—
Pathway display

ATAG25220
ech

\ ate isomerass AT1G30560
B\ inase ATSGS6630
| E-phod\ inase ATSGE1580
E-phospho inase ATSGA7810
E-phosphofrud\bkinase ATSG03300
E-phosphofructokinase AT4G04040
| B-phosphofructokinass AT4G29220
| E-phosphofructokinase AT4G32840
E-phosphofructokinase AT4G26270
| polygalacturonase /6-phosphofructokinase AT2G41850
E-phosphofructokinase AT2G22480
E-phosphafructokinase AT1G12000
E-phosphofructokinase AT1G20950
E-phosphofructokinase AT1G59610
E-phosphofructokinase AT1G76550
| fructose-bisphosphate aldolase ATSG03620
| fructose-bisphosphate aldolase AT4G38970
| fructose-bisphosphate aldolase ATAG26530

fructose-bisphosphate aldolase

fiuctose-bisphosphate aldolsse

fructose-bisphosphate aldolase

fiuctose-bisphosphate aidolase AT2G36460

fructose-bisphosphate aldolase AT2G01140

fructose-bisphosphate aldolase AT2G21330

fpast—-dt AT1G18270
AT1G126800

EGene names AT3G55440

| AT2G21170

lyceraldehyde- & dehydrogenase (phosphorylati ATAG09205
lyceraldehyde-3-phosphate dehydrogenase (phosphorylatin AT4G0S632

eraldehyds-3-phosphate dehydrogenase (phosphorylatin ATIG42806
lyceraldehyde-3-phosphate dehydrogenase (phosphorylatin AT3G53780
lyceraldehyds-3-phosphate dehydrogenase (phosphorylstin AT3IG04120

raldehyde-3-phosphate It ATIG26650

32
RiceCyc 1.2



5. Comparative Analysis

Comparative Analysis

This page allows you to generate summary tables companng the metabolic network across a set of organisms ch
may take several minutes

MNote: In addition to reflecting differences in biology among different crganisms, these statistics and dats will also

organisms Select analysis to
make

Select which set(s) of comparative-analysis tables you wish to generate:

e [_Reactions: breakdowns byt = . Nurmnber, by number of 1Isozymes, elc

+ [VIPathways: breakdown by pathavay class, information on pathway holes

o [ Compounds. small molecules that act as subslrales, enzyme actwators/inhibitors/cofactors

+ [IProteins: proteins shared among organisms or unigue to an organism, breakdown of protein complexe:

aclivalorsfinmbitors/cofactors, multifunctional enzymes 0
Select organisms j

¢ [ ITranscription Units: number of genes per transcription unit, number of operons per pathway
to compare

Select one or more organisms:
g

vl Arabidopsis thaliana COL L] Eschenchiz coli K-12 [¥] Oryza sativa japonica Mipponbars

Clear All

---------------- Click “submit” j
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Table Qreakdoan Pat waystlve AnaIySiS Table 1

y Pathway Class

This table presents statistics on the number of pathways present in each pathway class. The two largest top-level
classes, Biosynthesis and Degradation/Utilization/Assimilation, are broken down further to show the distribution of
pathways among their next-level subclasses. The vast majority of pathways are assigned to only a single class. However
a small number may be assigned to more than one. If you expand this ¢ - all pathways,
organized by class, and which organisms each are present in. If you ex Click on a pathway see only those
pathways in that are members of that class. class to get more

detail (see next

slide)

Pathway Class
Biosynthesis

- Amines and Pdla mines
- AminoacylHtRNAsS

- Aromatic Compounds

- Cell structures

- Cofactors, Prosthetic Groups, Electron Carriers
- Fafty Acids and Lipids

- Hormones

- Metabolic Regulators

- Nucleosides and Nucleotides

- Other

- Polysaccharides

- Secondary Metabolites

- Siderophores

- Sugars
Degradation/Utilization/Assimilation

Alrnhnle

O
SN

[— I—*|

—
O |

~| I3
8]

Table 2 at bottom of
page (see slide 36)

N IN| = | O] |—

o |
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N
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Comparative Analysis Amino Acids

[ Pathway Home ]

Note: In addition to reflecting differences in biology among different organisms, these statistics and data will also reflect differences in the lew
of curation and data availability and completeness among different organisms.

Pathway Class: - Amino acids AraCyc COL |O. sativa japonica Nipponbare
B-alanine biosynthesis | X

B-alanine biosynthesis |l

B-alanine biosynthesis il
adenosylmethionine biosynthesis
alanine biosynthesis

alanine biosynthesis il

arginine biosynthesis |

arginine biosynthesis Il (acetyl cycle)
arginine biosynthesis Il

arginine degradation |

arginine degradation Il

asparagine biosynthesis
asparagine biosynthesis |l

aspartate biosynthesis and degradation
chorismate biosynthesis

cysteine biosynthesis

cysteine biosynthesis Il

glutamate biosynthesis |

glutamate biosynthesis |

glutamate biosynthesis |l

nlitamate hincunthecic Il

[>T I [

(X1 [ 1>}

[>| 1>

“X’” indicates this pathway
Is present in this organism.
Click to see Pathway (as in

slides 12-14.)
S

[>| >

[>| 1< [

[

[><

[><
XXX
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Comparative Analysis Table 2

Table 2: Pathway Holes

Information on pathway
holes.

A pathway hole is a reaction in a pathway for which no corresponding gene has been iden
holes may exist for a number of possible reasons: They may represent true enzymatic fun
the gene has not yet been found, or they could represent false positive pathway prediction
pathway in this organism differs slightly from the reference pathway in MetaCyc. This table
each organism, and classifies pathways based on their number of pathway holes.

Clicking on the first row (Number of Pathway Holes) will show all reactions that are any selected organism, plus

the corresponding genes in other organisms.

Pathway Holes AraCyc COL |O. sativa japonica Nipponbare
Number of Pathway Holes 389 529
Pathway Holes as a percentage of total reactions in pathways 32% 45%
Pathways with No Holes 125 97
Pathways with 1 Hole 48 o6
Pathways with 2 Holes 34 27
Pathways with 3 Holes 14 39
Pathways with 4 Holes 13 14
Pathways with 5 Holes 6 15
Pathways with > 5 Holes 22 31
Total Pathways with Holes 137 182
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Contact Gramene

GRAMENE A Resource fqr Comparative Grass Genomics V24 (March 2007)

Use the feedback button, located at the top of every
page, to provide feedback or to ask questions about
Gramene or your search needs.

E——— .‘ Email the Gramene list at gramene@gramene.org
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