AraCyc Metabolic Pathway Annotation



AraCyc — An overview

= AraCyc is a metabolic pathway database for
Arabidopsis thaliana;

= Computational prediction by PatholLogic
software using MetaCyc as the reference
database (Peter Karp, SRI);

= Predicted pathways were then manually
validated; ongoing manual curation.



Recent AraCyc releases

AraCyc 2.1 | AraCyc 2.5 | AraCyc 2.6 | AraCyc 3.5

Apr 2005 Oct 2005 May 2006 Feb 2007
Total 221 197 228 262
pathways
New - 37 35 51
Updated - 0 4 37
Deleted - 61 6 12
Pathways 71 (32%) 170 (86%) | 201 (88%) | 233 (89%)
manually

reviewed with
literature
evidence




Upcoming AraCyc 4.0

* New pathways, updated pathways

= Gene function annotation updated according to
TAIR7 genome release

= Significant changes of the assignment of genes to
reactions/pathways



Outline

= Search and browse AraCyc
= Arabidopsis Metabolic map

= OmicsViewer
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AraCyc Tutorial ) o . . . .
v The following movies illustrate some of the features of AraCye described in this tutarial.
Searching AraCyc:

Pathwavs, Reactions,

=
Genes and Compounds _ _ . o . ’&:‘JI QuickTime
To view the movies you will need to have Quickiime installed an your compuoter X _Free Duwvilead

Understanding the
AraCuc Detail Pages

Twutarial DemogSearching and Browsing AraCyc

Browsing AraCyc:
Pathways, Reactions, ) o ) )
Genes and Compounds This Quicklime movie demonstrates how to use the simple search and brovese features to gquery
Using the Metabolic Map Aracyc,
Dyerview

Displaving Gene Tutorial DemopAraCyc Metabolic Map Overview

Expression, Protearmic, ) o ) ] . .
Metabolomic and other This Quickiime movie demonstrates how to browse pathways in AraCye staing from the metabolic

Data in the Omics Viewer pathweay overview diagram.

Evidernce Codes and

Their Uzage in AraCyc Tutorial Demof Using the Omics Viewer

D emo s - Quicktime ) o ] ) ) )
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A pathway example: sucrose biosynthesis
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AraCyc Pathway: sucrose biosynthesis

[-D-gylucose -6 —phosphate

spontaneous
51315

L
o —D—glucose -6 -phosphate

phosphoglucomutase: PGM
phosphoglucormutase: ATSG17530
intramolecular transferase,
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A pathway example: sucrose biosynthesis

-D-glucose -6 -phosphate —

b

spontaneouy
51315

2 —D —glucose -6 -phosphate

phosphoglucomutase: F'GI'-.-'I\

Beta-D-glucose-6-phosphate

Enzyme: phosphoglucomutase
Evidence: Inferred by a human based on
computational evidence [Kofler00],
Inferred from direct assay [Periappura00]

phosphoglucomutase; ATSG17530 | Gene: PGM

intramolecular transferase,
phosphotransferases;

AT1GAOF 30
phosphoglucomutase:; AT1G23130

“2.2
¥

& —D-glucose 1-phosphate
|

Alpha-D-glucose-1-phosphate =

alpha-D-glucose-6-phosphate




Pathway Tools Query Page

This form provides several different mechanisms for querying Pathway/Genome Databases.

Select a dataset: | Arabidopsis thaliana COL -

« Query | All (by name or EC#) Submit | €

Toretrieve 4 All (by name or EC#) you wish to retrieve, then enter the name of the obje
click Submi . I ng will be returned. You may also enter multiple na
Protein (by name or EC#)

EC numbers
" Pathway (by name)
« Brow: ; ol

Each datas

compounds| Pathways =‘Biosynthesis
« Choof EC Hierarchy +- Degradation/Utilization/Assimilation

+-Generation of precursor metabolites and energy

e Links Compounds + Super-Pathways
Genes |

Summary page for dataset
Cellular Overview Diagram/Omics Viewer (not available for MetaCyc)

History of updates to this dataset
PatholLogic Pathway Analysis (not available for E. coli or MetaCyc)

» Comparative Analysis

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

Help Advanced Query Form Pathway Tools Home Feedback




Evidence codes
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Evidence codes

ﬁ Experimental evidence

Q | Computational evidence

ﬁ_ Evidence based on an Author Statement

13



Evidence in pathways
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Evidence for enzymatic activities

Enzymatic reaction of: phosphoglucomutase [ |
[f-D—glucose -6 -phosphate *@

——

Evidence: Inferred by a human based on computational evidence
[Kofler00]
[Click for more details...]

* system.
s —D —glucose -6 -phosphate

Reversibility of this reaction is unspecified.

phospho In Pathways: sucrose degradation to ethanol and lactate (anaerobic)

, starch biosynthesis , UDP-glucose conversion , sucrose
hodnogl
S : t-":'g B biosynthesis , starch degradation , sucrose degradation
IFTLFamo
phosph

|References

phozphoghy Kofler00: Kofler H, Hausler RE, Schulz B, Groner F, Flugge UlI,
Weber A (2000). "Molecular characterisation of a new mutant

L, allele of the plastid phosphoglucomutase in Arabidopsis, and

o~ -glucose 1-phosphate e -
I
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AraCyc: Metabolic Map
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Pathway: histidine biosynthesis
‘Compound: L-histidinol-phosphate
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evaluating data in metabolic context

OmicsViewer
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OMICS Viewer

Data types accepted by OmicsViewer

Experiment/
Data

Value assigned
to

OmicsViewer
output

Microarray
Expression

Proteomics

Metabolomics

Genes
(enzymes)

Proteins
(enzymes)

Metabolites
(compounds)

Colored reaction
lines

Colored reaction
lines

Colored
compounds
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Access Omics Viewer

AraCyc ﬁn‘:l E‘,”:

Search AraCyc

Intreduction SEErCh -’—'_ra '::'?'C

Metabolic Map

Pathway Data Submission Inl:ri:dl_lcticl'l
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AraCyc Tutorials
Pathway Data Submission

Tools
OMICS Viewer Form e information (Pathways,
Comparative Analysis e
Other tools Release Motes
Downloads/FTP concerning the creation of
AraCyc Pathvays AraCyc Tutorials ed short read!
AraCyc Compounds d's eye’ view of Arabidopsis
AraCyc Database ay take a moment to load).
PerlCyc TDDIE
JavaCy
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e Comparative Analysis
Brenda ou will find it here along with
nibrot Other tools nd deleted from AraCyc over
niEro
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Select a dataset: Arabidopsis thaliana COL w

File containing

experimental data (NOT I Browse
d UHL}: Arabidopsis time point 1 time point 2 time point 3 time point 4
Do vou want tq  locusid
absolute or rel: AeleTT760 115 )4 1 )15
? tlg 777 15 2. 2 215
values: At2g13360 0.7 0.53 0 0.73
If displaying rel Ar3gli2sn -1.1 -0.03 1.0> 1.1
values use Ar3g10230 063 .58 1.15 1.23
' Ar3g01120  -1.08 0.15 -1.2 -1.15
Ar3g01300  0.07 0.72 -0.68 14
Data values us Ar3g02470 003 -0.533 058 1.28
Ar3g02470 055 -0.12 0.62 .63
Ar3g02380 0.6 -0.55 0.08 0.53
At3g02380 1.15 0.7 0.03 -0.6
Ar3g02780  -1.15 0.03 0.1 -0.08
Ar3g04120 013 -1.55 0.12 -0.3
Ar3g04120 013 -15 0.03 032
0 1 2 3 |

24



Do you want to display ~

absolute or relative data IAhsnIutE d

values?

If displaying relative data @ a single data column

values, use " the ratio of two data columns >Data value
ar

Data values use a- O-centered scale (e.g. log scale)

" 1centered scale (negative 1..:'aluesljwill be discarded)

The items in the first (zeroth) : j
column of your datafile are -~ En ........................................... ;

Mote: By selecting Any of the EE"E?

and metabolomics data into a Proteins
approach, however. Some nar Cﬂmlffﬂ““dﬂ
genes, proteins or metabolites Reactions
experiments may not be direc Any of the above
misleading in some important ways.

. for example, gene expression
some dangers inherent in this
if it is not known if they refer to
from different kinds of
sulting diagram may be

Arabidopsis time point 1 time point 2 time point 3 time point 4
locus id

Arlg77760 1.13 23 3.2 2.15

At2g13360 07 -0.33 0 -0.73

At3gl0230  -1.1 -0.03 1.05 1.15

0 1 2 3 4



Single Experiment Time Step or Animated Time Series

To display a single experiment time step, enter a single column number in cne 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): I using two columns, denominator data column:

Mote: For column numbering purposes, the first column, which contains the gene name,
is column number 0. The first potential data column is column number 1.
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Arabidopsis time point 1 time point ! time point 3 time point 4
logus id
Arlg77760 115 2.3 3.2 2.15
Ar2gl3ze0 07 -0.23 0 -0.73
Ar3gl0230  -1.1 -0.0> 1.03 1.15
Arsol0230 065 -0 o8 113 1.2
0 1 2 3

Data column (numerator in ratios). I using two columns, denominator data column:
p.

Mote: For column numbering purposes, the first column, which contains the gene
name, is column number 0. The first potential data column is column number 1.

Result A: single page for a single time point
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Arabidopsis time point 1 time point ! time point 3 time point 4
locus id

Atlg77760 1.15 2.3 3.2 2.15

At2gl3sie0 0.7 -0.33 0 -0.73

Ar3gl0230  -1.1 -0.0> 1.03 1.15

Arsol0230 065 -0 o8 113 123

0 1 2 3 2

Data column (numerator in ratios):  If using two columns, denominator data column:
2
3

Mote: For column numbering purposes, the first column, which contains the gene
name, is column number 0. The first potential data column is column number 1.

Result B: animation (two time points)
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Arabidopsis time point 1 time point ! time point 3 time point 4
logus id
Arlg77760 115 2.3 3.2 2.15
Ar2gl3ze0 07 -0.23 0 -0.73
Ar3gl0230  -1.1 -0.0> 1.03 1.15
Arsol0230 065 -0 o8 113 123
0 1 2 3 4

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

2 3

Mote: For column numbering purposes, the first column, which contains the gene
name, is column number 0. The first potential data celumn is column number 1.

Result C: single page (ratio of two time points: 2 /3)
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Arabidopsis time point 1 time point ! time point 3 time point 4
locus id
Atlg77760 115 23 32 2.15
Atr2gl3zed 0.7 -0.33 0 -0.73
At3g10230 -1.1 -0.0> 1.05 1.15
Atsg10230 065 -0 o8 113 12
0 1 2 3
Data column (numerator in ratios):  If using two columns, denominator data column:
. 1
3 1
4 .

Mote: For column numbering purposes, the first column, which contains the gene
name, is column number 0. The first potential data column is column number 1.

Result D: animation (three pages: : 2 /1,3 /1, 4 /2)
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Choose a color scheme:
'* | Full color spectrum, computed from data provided (default)

" Full color spectrum with a maximum cutoff:
" Three color display with specified threshhold: |

Display Type

By default, data values are painted on the cellular overview chart. However an
alternative 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 corresponding option below and specify the threshhold.

{* Paint data on overview chart (default)

(" Generate a table of individual pathways exceeding threshhold: |
" Combine both displays (not yet implemented for animations)

Submit |N|:|te that this request will take several minutes to complete
(possibly longer for large datasets).

Expression Ratios
+7.8

+59

B -4,
--59

--7.8
i No data available
Unknown enzyme
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