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1. Introduction

KaPPA-View4 (http://kpv.kazusa.or.jp/kpv4/) is a metabolic pathway database
which is aimed to better understand metabolic regulation and to generate
hypotheses from huge public available 'omics' data, i.e. transcriptome,
metabolome and co-expressions of the genes. This manual guides major
functions of KaPPA-View4 to facilitate the beginner users to understand how

to use the system.

1-1. Overview of KaPPA-View4

When you upload your own DNA microarray data and/or metabolite data to
the system through the web browser, KaPPA-View4 displays the fitting of
data for each gene or compound on the metabolic pathway maps. By default,
approx. 150 maps are available corresponding to Arabidopsis, rice, Lotus

japonicus, and tomato.
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On the pathway maps, genes and compounds are represented by squares and
circles respectively. The symbols are painted in different colors depending on
the values such as changes in the ratio between two experiments and the

amounts detected in one experiment.
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On the "Bird's-Eye View Maps", you can view the summarized values for all

maps and find out the pathways which have changed considerably.

thakana

Non-metabolic genes which do not exist on the maps - such as transcription
factors - can be analyzed. By entering the gene IDs, you can create simplified

maps.

| Simple Map Create

[Mewe Simple Map]

Map Namo

[yt Famity [AGRIS]

Myb Family [AGRIS]
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In addition, the users can also use the pathway maps prepared by themselves.
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Furthermore, gene-to-gene and/or metabolite-to-metabolite relationships such
as co-expression correlations of genes can be displayed on the maps. This is
the distinctive feature of KaPPA-View and will help you, for example, to
analyze the relationships between metabolic genes and transcription factors

that control their expressions.

KaPPA-View4 can handle multiple species, and genes of several species can be
displayed side by side on the maps. The system also provides functions to

upload and view the omics data from external applications.
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1-2. Downloading Sample Data

This manual guides practical operations of the system using sample data
(sampleFiles.zip) which is available from the top page of KaPPA-View4
(http://kpv.kazusa.or.jp/kpv4/) or form the main window displayed just after
logging-in.

KaPPA - View 4

Karuns Plant Patkway viewsr

As the file is compressed as ZIP, decompress the file with proper application

before use.

(=) data_metabalome
[Cydata_trangeoriptome
[Chpost
[ChsimpleMap

3 URL _link
[yuserMap

[Z] Readme_EN.txt

[Z] Readme_JP txt

The resulted folder contains several sub-folders. Please refer to the

"Readme_EN.txt" for their brief introductions.

1-3. User Setup

As KaPPA-View4 is a web-based system, it works well with major web
browsers (Microsoft InternetExplorer, Firefox, Google Chrome, Safari and
Opera) on any operating systems (Windows XP/Vista/7, Mac OS X and Linux).
Although the Adobe Flash Player plug-in (ver.9 or higher) is required to

display the pathway maps, it is already installed in your browser in the most
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cases. If your browser doesn't have it, please install it according to the

following site.

http://www._adobe.com/products/flashplayer/

Please be sure to install the latest version of java plug-in in your browser. The

older version might be cause of unexpected trouble in page constructions.

The operation of KaPPA-View4 was tested in the following settings.

0S Windows XP / Vista / 7 (Microsoft) | Mac OS X (Apple)

Browser Internet Explorer 6, 7, 8 Safari 4.0.4
Mozilla Firefox 3.0.10, 3.5.2, 3.6.10 | Mozilla Firefox 3.5.6, 3.6.10
Google Chrome 3.0, 6.0 Opera 9.63, 10.10

*In the case of Opera on Mac OS X, the full screen view of the maps does not
work.
*Disable the pop-up blocking function of your browser. It is enabled in default

for Safari, Opera, and recent Firefox and Google Chrome.

1-4. Other Manuals
A full guide of all operations of KaPPA-View4 is written in "Advanced Manual

". The procedure to create User Maps using free-software "Inkscape" is
described in detail in "Manual of User Map Creation". These manuals are also
available form the top page of the KaPPA-View4 site.

* The Advanced Manual and the Manual of User Map Creation are under

preparation. They will be available in 2010.



http://www.adobe.com/products/flashplayer/�

2. Starting the Analysis

2. Starting the Analysis:

Login and Upload of Experimental Data

For the first step of the analyses, we introduce the way to login, main menu
and how to upload the experimental data to KaPPA-View4.

2-1. Login
Visit to the following URL and press "Guest Login".

http://kpv.kazusa.or. jp/kpv4/

aen waed for gene 10 of Oryza satha. W changed the gane s of t
the conelation data of nce tould b represented. The old setbings are
~

[
walecting e amay type TTRAP-OB transcriptf

2-2. The Main Menu

After logging-in, you can see the main window.

KaPFA - View 4

| i
Temgstary Uplosd

You £3 PG Your DA 303 (EXpeTTENE G, TP IA and CHMeaton Gta) 1or nalyses. Other Users rever akowed [ 3C0RSS 10 Them. Adber
Iogong <. leaming o KaPPA Vil 524, of closng the browsar, ol the solasded data s 4 ba deleted Som e serer

Copymight © 2004-200 Karusa DNA Research insitute. A3 Fights Resered

On the top of the window, the main menu is placed.

6 |
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ET Temporary Upload Analysis Map View Search Download

e Main

Returns to the main window.

e Temporary Upload
Uploading your experimental data, User Map data and correlation data for
your analyses is operated through this menu. All the uploaded data is going to
be deleted completely after you are logging-out.

o Analysis
Uploaded data is displayed on the pathway maps through this menu. It serves
the central function of KaPPA-View4.

e Map View

You can browse plain pathway maps with no data from here.

e Search

You can search genes, metabolites and enzyme reactions from here, and access
to the pathway maps which they are on. Homology search function by blast to

find genes is also provided.

e Download

The default experimental data publicly available on the KaPPA-View4 and
information data for genes, metabolites, reactions and maps for each species

are downloadable as text files.

2-3. Logoff
You can logoff from the system, by clicking "Log off" on top-right of the main

window.

@ Online Help & Create Account |& Log off  GUEST

If you don't do any operations for 60 min after you log-in, the system regards

as you are log off. You are automatically log off when you close all the
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browser's windows too. All your data uploaded according to the next section

are going to be deleted from the system after log off.

2-4. Uploading Experimental Data

2-4-1. Uploading of DNA microarray data

Press the "Temporary Upload" on the main menu.

LE Temporary Upload Analysis Map View Search Download

The following window will be displayed.

| Temporary Upload

[Experiment] [User Map] [Correlation]

Experiment File : | 0.
Upload

Click the "Browse" button and select a data file. As an example, select a file

named "Sample_Ath_gene_v***.csv" in the "data_transcriptome" folder in the
sample data.

* RN represents the version number.

Then click the "Upload" button. Following window will be displayed to check
the data.

[Experimant] [Uzer Map] [Carralation]

Experiment File 2

Experiment Type : (

Pariy Typer

Expariment Name Repeatition Number Comment

Sampla Ath A
Sampla Ath B

1

1

Sampla Ath C 1
2

Sample Ath O 1
2
1

Sample All Zero Conlrol

The file contains DNA microarray data of Arabidopsis. Each of the data named

"Sample Ath A" and "B" is from a single experiment. "C" and "D" contain

8 |
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experimental duplications. In addition, a dummy data "Sample All Zero

Control" is included in the file.

As mentioned above, this data is obtained from Arabidopsis. So select an

"Arabidopsis thaliana (AGI codes)" from the "Array Type" pull-down list.

I--Select-- j

IéArabldnpals thaliana (AGI codes)
e

otus japonicus (Agilent Kazusa-00
Oryza sativa (Agilent G41384)
Oryza sativa (AK)
Solanum lycopersicum (Aﬁymelri::]

Press the "Submit" button to start uploading and registration the data to
KaPPA-View4 server. After completing the process, you can see the following

message. It takes a few tens of seconds.

@ The operation succeeded

2-4-2. Uploading of Metabolite Data

Here we demonstrate the way to upload a metabolite data file. It is similar to
the case of DNA microarry data (2-4-1).

Click the "Temporary Upload" from the main menu, and select a file named
"Sample_Ath_met_v***.csv" in the "data_metabolome" folder in the sample
data.

| Temporary Upload

Experiment File I 02

Upload
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The following window will open after clicking the "Upload" button.

[

Upioad

As this sample data is obtained from Arabidopsis, select "Arabidopsis

thaliana" from the "Species" pull-down list.

* In actual, the sample data was generated by computational calculation, and

it did not contain experimental data of the real world.

Experiment Type : © Transcript @ Metabolite

Species —Select- -
Experiment Mamg#38 5 thall :
Sample Ath A |Oryza sativa

Solanum lycopersicum

The "Experiment Type" is automatically set to "Metabolite" by the

auto-recognition of the file format.

Then press the "Submit" button. Uploading will be finish with the following

message.

@ The operation succeeded

2-5. File Format of the Experiment Data

Here we show the file format of the experiment data. Please try to open the

files uploaded in the section 2-4 with Microsoft Excel.
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A B [¢] D E F G H I
1 farrayexp!  Sample Ath A Sample Ath B Sample Ath C  Sample Ath C  Sample Ath D [Sample Ath D Sample All Zero Contral
2 |(rep? 1 1 1 2 1 2 1
3 A g0 082847516 0646901288 —1.18048368 —1.07724172 115233451 -1.01085821 Q
4 |A1g01020 132244988 -052435562 -016624342 -022203733 1.269603413 1.352528554 o]
5 |Af1g01030 1118873482 141118868 —1.26662646 —1.29633268 -0.01673948  -0.06237865 0
6 |At1g01040 —1.21811202 -086145002 007468906 011324618 1.08638B507 1.064440577 o]
7 A e01050 -066493581 0126151787 1175051608 1170206475 (0529977397 (040708899 0
8 |At1g01060 0809261587 1.566740565 0579037425 0609907787 1.405337858 1.331461844 o]
9 At1g0i070 | —1.20441321 -0858553735 061000164 Q611701704 1334508091 1361604352 o]
10 |At1g01080  0B04213048  1.059304533 Q07728201 Q080123451 -0.62470865 —0.6922613 Q
11 A1 g01020  1.487257461 -032237127 0615823494 0518919140 -0099958596  -0.008000439 o]
12 |At1201100  1.285759085 —0.0542067 —033525183 —0.38955302 0756780804 0754720248 0
13 [Ar1g01110 | -057335018 0383083021 | —1.06143081 | —1.24032402 -0661393] -055626515 o]

Fig. 2-5-1 Sample_Ath_gene_v***.csv

A E (] D E F G H
1 {compexp) Sample Ath A Sample Ath B Sample Ath B Sample Ath © Sample Ath C [Sample All1 Control
2 frep 1 1 2 1 2 1
3 KPCOODM a57 124 125 5.28838 534677 1
4 KPCO0002 9 9967 10274 0.0009 0.0008 1
5 KPCOODO3 241184 864 864 27914815 27560648 1
6 KPCO0004 122 18 18 677778 666667 1
7 KPCO000S 5140 372 377 13.8172 13.51075 1
8 KPCOODO0g 463 51 51 9.07843 9.39216 1
9 KPCOO0O7 458 428122 438831 Q.001 07 0.001 07 1
10 KPCODO0S 50484 752 77z 6713208 66.69149 1
11 KPCO000S 53 235754 238151 0.00022 0.00022 1
12 KPCOOM O 64323 ga0 fatla) 7227303 7254715 1
13 KPCODO1M1 91 1299 1254 0.07005 007158 1

Fig. 2-5-2 Sample_Ath_met_v***.csv

You can see two rows of header in both the microarray and the metabolite data
files.

The first row starts with "(arrayexp)" or "(compexp)". In the uploading process,
the KaPPA-View system recognizes the experiment type by this cell. The
subsequent columns of the first row are the data names.

The second row always starts with "(rep)", and the subsequent columns
represent the repetition numbers. Remember that the "Sample Ath C" (and
"D") of microarray data contained experimental duplication. Therefore, the
repetition numbers of it were set to "1" and "2" (see the second row of Column
D and E in the figure 2-5-1).

* The experimental values (see below) of the repetitions within an experiment
are averaged for each gene or metabolite, and the representative values are

utilized to display on the pathway maps.

The third and the subsequent rows describe the experimental data. The first
column is IDs for microarray probes (microarray data) or for compounds
(metabolite data), and the second to the last columns are the experimental

values.
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The list of the valid probe IDs that KaPPA-View can accept are written in the
statistics page which is linked from the top page of the KaPPA-View site.

KaPPA - View 4

Kazusa Plant Pathway Viewer

Home Overview Mews Statistics Download Link Public3

| Login
Welcome to KaPPA-View4 Classi Gotc
Nar
Enter Pas:
v
Gene and Probe Infromation
Species Gene 10 Frnbie 10/ Sample Array Type Abibe,
Arabidonsis hahana AGI codes from TAIRY Same as Gene 10/ AGIZI45 Al codes Alh
RAP.D8 locus
ryza sativa RAP-DB Duild 9 lotus RAPLE ranscnpls Usa
Aty Rice
s 1D
‘Oryza sativa [RAP-DB transcnipl]  RAP-DE builg S transcnpls Same as Gene I/ 0s010136100-01 RAPS Wranscript Usal

Sodanum lycopersicum (Tomate]  Affymetrix Tomato GeneChip proses Same a3 Gene 10/ Les. 1020.2.41_at Aftymetrie Sy

110 LSGA_08A535 1

Tihicing mav

*Full lists of the probe IDs are also available from "Download" on the main
menu (appeared after logging-in). Select "information" as "Data Type", and

find the "Feature" files. The prefix of the file (Ath_, Lja_, Osa_ and Sly_)

stands for the species name as listed in the Statistics page.

For associating the gene expression values detected by probe on the
microarray to the probe IDs on KaPPA-View4, we prepared a Java tool

"KaPPA-Average" which is available from the following URL.
http://kpv._.kazusa.or.jp/kpv4/information/tools jp.html

On the preparation of metabolite data, you have to know the compound IDs
used in KaPPA-View4. Please refer to a file named
"Uni_compoundInfo_yyyymmdd.csv" which is available from the "Download"

menu or search the metabolite at "Search" on the main menu.
You have to input the experimental values as log scale for the probes (negative
to positive real values) and as linear scale for the metabolites (positive real

values except zero).

Save the data files as text files formatted in comma separated vector (.CSV).
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3. Data Analysis (Basic)

Let's move on to data analyses on the pathway maps. In this section we first
show the procedure how to select the data from the uploaded data set, and

then explain basic functions for data browsing.

3-1. Data selection for browsing

In KaPPA-View4, a unit of analyzing data is defined as a compared data
between two experiments. We refer this unit a "Compared Experiment". One
Compared Experiment is comprised of a pair of gene expression data, a pair of
metabolite data, or both of them.

Compared Experiment

(Gene expression data )
Exp. Data 1
Exp. Data 2
\ J
(Metabolite data N
Exp. Data 1
Exp. Data 2
\ J

Let's try to make a Compared Experiment using the data uploaded in the

section 2. Click "Analysis" on the main menu.

Main Temporary Upload Analysis Map View Search Download

A data search window will appear. Please check that "Arabidopsis thaliana" is
selected as "Species" and "TRANSCRIPT" for "Experiment Type". Then press
the "Search" button.

| 13
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I Analysis

Species Aeabidopsis thakans %)
Experment Type © TRANSCRIPT © METABCLUITE
Upload User U=

Upload Diate [ - [

[e

=

i etk
Expenmant Set Header —  emocom

|Dsta

=

Experenent Data Header
| ecmmecem

)

[Sebected Experiment]

Tramstipl
3
]
Mataholas
=3
&
Compared Expenment Name
[Sat0a1
m| Clear NI

On the lower part of the window, a list of data which are currently available

will be displayed.

Showing [10 =] per page
Showing 1-2 of 2

Set ID Set Name Array Type | No of Exp | Uploaded Date | Related Data
P | KESTH Alh Transcripts Deme | gy ogee 8 | 200910128
Data
P | TempSet 000001 | TempSat_000001 AGI codes 4 | 2009/12/09

The data uploaded in the section 2 is registered under the Set Name

"TempSet_000001". A list of experiment data contained in the experiment set

is shown by clicking the arrow head ( »).

TempExp_000005

Sample All Zero Control

= ‘ TempSet_000001 ‘ TempSet_000001 | AGI codes | 5 | 2010/01/03 |
Exp ID Exp Mame Comment Type
03 | TempExp_000001 Sample Ath A quantitative
@ | TempExp_000002 Sample Ath B quantitative
3 | TempExp_000003 Sample Ath C quantitative
@ | TempExp_000004 Sample Ath D quantitative
8

quantitative

Click the data icon ([2) on the left of the experiment data "Sample Ath A". The

name is appeared in the top-right panel.

[Selected Experiment]
Transcript

|sample Ath A

Metabolite

Compared Experiment Name

& a4

|setoot

Add| Clear Al |

Then, click on the data icon of "Sample Ath B". The experiment name is

appeared as the second one.

14 |
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[Selected Experiment]
Transcript
|sample Ath A

|Sample Ath B
Metabolite

Compared Experiment Mame
[setoo1

ﬂl Clear Al

dd g

Let's try to select metabolite data. In this state, please check on
"METABOLITE" for experiment type and press "Search" button.

i ‘ TempSet_000002 | TempSet_000002 | | 4 ‘ 2010/01/03 |
Exp ID Exp Name Comment Type
3 TempExp_000001 Sample Ath A quantitative
=2 TempExp_000002 Sample Ath B quantitative
3 TempExp_000003 Sample Ath C quantitative
3 TempExp_000004 Sample All 1 Control quantitative

The second data temporary uploaded is registered under the Set Name
"TempSet_000002". Expand the list by clicking arrow head ( »), and select
experiments "Sample Ath A" and "Sample Ath B". The top-right panel will be
like this.

[Selected Experiment]
Transcript

|sample Ath A
|sample Ath B
Metabalite

|sample Ath A
[Sample Ath B

ol &l Blél

Compared Experiment Name
[setoot

ﬂl Claar Al

Let's register this combination of experiment data as a "Compared
Experiment". Please type "Ath 1" in the "Compared Experiment Name" field,
and press "Add" button. At the bottom of the top-right panel, the Compared

Experiment Name will appear.

[Compared Experiment List]

¥ Ath1 !

Next == |
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You can register more than one Compared Experiments. Try to register next
One. Select "TRANSCRIPT" for experiment type, press "Search" button to
show the data list, select the experiment data "Sample Ath C" and "Sample
Ath D", and register this setting as Compared Experiment named "Ath 2".

[Selected Experiment]
Transcript

|sample Ath C

|sample Ath D
Metabalite

ompared Expenment Name
|atn 2]

ﬂl Clear Al |

&

As described here, you can register a Compared Experiment Pair which has

only microarray data.

Please push "Next" button to go to the next window.

[Compared Experiment List]
F  Ath1 20
P Ath2 |

MNext => |

In the window, you can choose which experiment in the pair is the

denominator for the ratio calculation.

Analysis
Compare Exp Name Exp Name Data Type Species Repetition
Ath 1 Sample Ath A Transcript | Arabidopsis thaliana 1

Sample Ath B Transcript Arabidopsis thaliana 1

Sample Ath A / Sample Ath B v

Compare Exp Name Exp Name Data Type Species Repetition
Ath 1 Sample Ath A Metabolite | Arabidopsis thaliana 1
Sample Ath B Metabalite | Arabidopsis thaliana 1 ]2

Sample Ath A / Sample Ath B v

Compare Exp Name Exp Name DataType | Species Repetition
Ath 2 Sample Ath C Transcript Arabidopsis thaliana 1 ]2
Sample Ath D Transcript | Arabidopsis thaliana 1 @2

Sample Ath C / Sample Ath D[]

Please choose one of two from the pull down lists.




KaPPA-View4, Manual for Beginners

Compare Exp Name Exp Name
Ath 1 Sample Ath A
Sample Ath B

ple Ath B =]

Sample Ath B / Sample Ath A |
Lid T F

When the experimental repetition was included in the data, you can select
here which repetition data should be taken account of the average calculations.
By checking off the repetition ID in the "Repetition” column, the data is

omitted for further analysis.
Repetition
12

In this tutorial, it is not needed to change the settings. Please push the "Next"

button, then the map browsing window will appear.

ey o

3-1-1 Advanced Search Options

When "Set ID" or "Exp ID" was clicked on the data list, the details of the

experiment set and each experiment data were shown in a pop-up window.
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Set ID Set Name Array Type Mo of Exp Uploaded Date Related Data
v | kesT1| | Ath Transcripts AGI codes 8 | 200911028
Demo Data
N
Exp ID EM Comment Type
03 |IKEPT 1 [sample_ﬂ]wntml All values are set to 0. quantitative
3 |lkepr1 2 Nsample_a1] Leaves AR
M |kepTy 2 [samWe_A2] T87 cultured

Experiment Information

[Experimert Set Information]

Experiment Type TRANSCRIPT
Set_Sot 1D KEST!
Set_Experiment Set Name | Ath Transcripts Dema Data

Set_Amay Type AGl codes

Set_Descrigtion Dufauh data for demonstration

Set_Depositor Mame sakurz

[Exporimerts]
Data_Experimont_ID KEFT1_1
Data_Experement_Name [sarnple_0} AR zeio contral

Data_Valus Type quantitatie

Diata_Comments All values are set 10 0

Data_Expersment_ID KEPT1 2

Tsampde A1 paves (21 davel [ |

O S ==5E [Fow =

Nata Fyradimant Hams

Detailed information for the experiment set and each experiment is written in
the fields start with "Set_" and "Data_", respectively.

Experiment Information

Experiment Set Information]

Experiment Type

TRAMSCRIPT

Set_Set D

KEST1

Set_Experiment Set Name

Ath Transcripts Demo Data

Set_Array Type

AGI codes

Set_Description

Default data for demonstration

Set_Depositor Name sakurai
Experiments]
Data_Experiment_ID KEPT1_1

Data_Experiment_Name

[sample_0] All zero control

Data_Walue Type

quantitative

Data_Comments

All values are set to 0.

The kinds of the fields were listed in the pull-down in the search control panel.

Therefore, you can optionally narrow down the search results by field-specific

key words.

18 |
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Step 1: To show the data list, selecta species and experiment type, and then press the "Search” button.

Species
Experiment Type
Upload User (optional)

Upload Date (optional)

Experiment Set Header
(optional)

Experiment Data Header
(optional)

Search I Reset

Arabidopsis thaliana j
& TRANSCRIPT € METABOLITE

All hd

Set_ j

- -Depositor Name
- -Description
- -Experiment Set Name OR
- -Experiments

-Related Experiment

--Set ID

- -Species

* This search option is useful for the Power Users who uploads a lot of data

files with managed header information (see Advanced Manual).

3-2. Data browsing on the maps

Using the data registered in the previous section, let's browse the data.

First of all, please select "Arabidopsis thaliana" from the pull down list on the
top-left.

Arabidopsis thaliana j

Universal
‘Arabidopsis thaliana
Lotus japonicus
Oryza sativa
Solanum lycopersicum
B ipids metabolism

FHlennrannid matahalicm

Next, select one of pathway maps in the metabolic pathway tree. An example

selecting "Calvin cycle" is shown here. Symbols on the pathway maps are

painted in color according to the data.
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Arabidopsis thaliana [v]

EArabidopsis thaliana metab|

fation and cent

Calvin cycle

athw

E-Amino ac ucleic acid|
2| [2]

Create Simple Map

| Calvin cycle

[Compared Experiments]

Ath1 [ Ath2

Ath 1
Transcript - Sample Ath A/ Sample Ath B
Metabalite: Sample Ath A/ Sample Ath B

Calvin cycle

Phospheglycerats
kinase

&-Phoepho- -Phesph

Show All Experiments

Gluconengenesis

T

D-glycerata

Glyceraldehyde 5-phosphats
dehydrogenaze
{NADF+jiphesphorylating)

pheephata
Glyeolate pathway e ---. Eme .

Ribulcee bisphosphals
cartosylase small subunit

: E
‘ D-Ribulosa

1.5-bisphoephata

{Atmcsphers]

Dxjlulose
Phosphribulckingse

D-Ribuloss 5-
pheephata

D-Ribuloss 5-phosphats
S-apimarass

Carton dickide  carban digide TTEMebIRs

s-phusphate

s-phosphate
[m)

om @ oprmyetns
phesphate

Fructoee
bisphosphate
alddlasa

Aldolzse
D-Fructoss 6
pheephata
D-Fruciosa 1.6-

Jr— bisphosphats

Fructeee bisphosphatase

D-Erihrose -phosphats

[l = ]
[ml= ]

As shown here, you can browse the transcriptome and metabolome data by

selecting the species and the pathway maps.

3-2-1. Symbols on the pathway maps

The elements, such as genes and metabolites, on the pathway maps are

represented as symbols below.

Element Symbol Note

genes [l (Squares)

metabolites | O (Circles)

enzyme — (arrows) The color of the arrows correspond to
reactions the mean value of the genes assigned

to the reactions.

links to the

other maps

[ pathway name ]

(round rectangles
with a text)

By clicking, the corresponding
pathway maps is displayed.

genes

(Squares with "++++")

When there is not an enough space to
draw all the genes near by the
enzyme reactions, this symbol is
displayed. By clicking this, the
symbols of the genes are shown in a

pop-up window.
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3-2-2. Colors of the symbols

The symbol colors correspond to the values of the elements. Click on the "Color

Legend" at the bottom of the window.

Element List | Correlation List | Histogram] | Color Leceﬁ | Pownload Plain Map | Print Map

Copyright © 2004-2009 Kazusa DMNA Research Institute, All Rights Reserved.
Relationships between the colors and the ranges of the values of transcript

and metabolite changes are displayed in a small window.

I Color Legend | Color Legend
[Transesipt] [Metabalits 1] [Metaboste]
log,,iRatio) Ratio (Linear Scale)
Lower Uppar Color Lower Uppar Color
1= 6 | 100.0 wooe [N
0499 0699 = 26 853 1000 e
03 0.499 ] 714 26853 ]
01 03 1932 T1M
01 01 0518 1932
03 01 0.133 0.518
0459 0.3 0.037 013
059 0499 | | 001 0037 i
] 068 | ] 0.000001 0.01 [ ]
@ 430k w0 - @ =30k R0 -

In this example, the gene symbols are drawn in red when the log10(ratio) of
them in the comparison of the experiments was greater than or equal to 0.699
(5-fold change).

As shown here, the up-regulated genes and the increased metabolites are
drawn in reddish color, the down-regulated genes and decreased metabolites
are in greenish color, and the genes and metabolites of no-change are in
yellow.

The limit value for the strongest color could be changed in the "Histogram".
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Element List | Correlation List Color Legend | Download Plain Map | Print Map

I T T S e

ol }-._-

[ ] ] ] o )

o

Sied | Bt | G

z XEED —I'J

Input the limit value in the "Highest Linear Value" field. By clicking the
"Calc" button, you can check the frequency distribution of the elements in each
color. Push the "Submit" button to fix the setting.

(Please refer to the "Advanced Manual" for details)

3-2-3. Switching the Compared Experiment Pair

In the operation so far we selected two Compared Experiment Pairs namely
"Ath 1" and "Ath 2". The data which you are currently browsing is checked in
the upper control panel. In the figure below, the data from "Ath 1" is

represented.

[Compared Experiments]
Ath1 [ Ath2

Show All Experiments

Ath1
Transcript - Sample Ath A / Sample Ath B
Metabolite: Sample Ath A / Sample Ath B

Calvin cycle

kinase

5-Phospho- E
D-glyearsta a-phosphate

Biyeolate patway b= @) oo vmvg ]
Clyceraldehyde 3-pheephate

=} @ chriromcsons
phosphate
dehydrogenase
(NADF+)(phoephorylating)
e —
B omene,

BEE  Frucies
O bisphosphaie
sldclasa

dclase

‘ Cartondicide caran dioide TENSkEbIEE
o-Ribulose (Hmosphesa)

1.5-bisphosphate

D-Fructoa &
phesphte

D-Frustoee 16-
[ bisphosphate

Dxyioss
5-pheaphata

Fhosphoribulckinase

Fructsse bisphosphatase

E-Ribulose 5-
pheephate
D-Ribulcee S-pheeshats D-Erythrcea 4-phoephete
Sepimerase

To switch the Compared Experiment Pair, click on "Ath 2". The window will be
redrawn with the data of "Ath 2" and you will find "Ath 2" is checked.
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Show All Experiments

Ath 2
Transcript: Sample Ath C / Sample Ath D

Calvin cycle

inane
3-Phosphe. heapho-0-glygeroyd E
D-glycerate hesphain sphosphats ,*
phesph B
Gielts pay Jabe- - L=l O o m Q) crsane
Glycaraldehyde 3-pheephata phoephate
A dahydrogenase
H NADP Fyphesphonatng)
: ﬁ Fibulcse bizphosphate BO0 | Fruekee
Catetens i subori BRE | [

O Carton diotide  Carson doside
D-Ribulose

{Aimosghers)
1.5 bisphosehats

aldolase
Aldclzsa

[}
Transketolass D-Fructoss B

pheephate
D-Fructose 16-
bisphosphata

Dxyiulose

(=]
5-phesphate

Phospheribulckinese

Fructees bisphosphatase

o

D-Ribuiosa 5-

phosphate ()

Oom

Because metabolite experiments were not included in the Compared
Experiment Pair "Ath 2", the symbols for the metabolites (O) are all painted
in white. The detailed sample information is represented above the pathway

map.
As exemplified here, several Compared Experiment Pairs can be set in a single

analysis, and users can browse each of them by switching the data. It is

suitable for browsing related data sets such as time-course experiments.

3-2-4. Details of genes, metabolites and enzyme reactions

You can get the detailed information about the symbols for genes, metabolites,
and enzyme reactions, by clicking them on the pathway maps. A window will
open and you can see descriptions of the element, values of the experiments

and so on.
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Gene Information

At3g12780
Gene ID HITAR
Annotation [1] [AT3G12780.1] PGK1 (PHOSPHOGLYCERATE KINASE 1); phosphoglycerate kinase

[11 [AT3G12780.1] similar to PGK (PHOSPHOGLYCERATE KINASE) [Arabidopsis thaliana]
(TAIR-AT1G79550.2); similar to phosphoglycerate kinase, putative [Arabidopsis thaliana]
(TAIR-AT1G56190.1); similar to chloroplast phosphoglycerate kinase [Populus nigra] (GB:BAA33803.1)
Description similar to Phosphoglycerate kinase [Medicage truncatula] (GB:ABE80998.1): similar to
Phosphoglycerate kinase, chloroplast precursor (GB:P50318); contains InterPro domain
Phosphoglycerate kinase; (InterPro:IPR001576) [Currator summary] nuclear phosphoglycerate kinase

(PGK1)
Arabidopsis thaliana
Map [1] Calvin cycle
[2] Glycolysis/gluconeogenesis
E (11 R0011107

[2] R0011202

Experiment Value -

D Color Ratio Sample Ath C Sample Ath D
At3g12780 | ] 0.9159 0.148 0.7678

1467

0978

0489

0.000

0489

0978

-1467

Ath 1 Ath 2
() linear (=) log (Ratio) ] show symiaol

3-3. The Bird's Eye Map

We described so far about the pathway maps placed at the lowest tier (leaf) of
the Pathway Tree. Now please click the middle tier of the tree (branch).

Following map will appear.

24
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Arabidapsis thaliana j' | Amino acid, nucleic acid and nitroger ining derivati boli
Er . 5
B View Thumb Nails View Birds Eye Map

>

mino acid, nuclsic acid | ]

Display Mode - |Name ~| Select

=

&5

Amino acid, nucleic acid and nitrogen-containing
derivative metabolism

E-E

®

et

G

(i

(Lysine dogrcstion

AN

lcrrmm—

AN AN

These maps are called "Bird's Eye map" in KaPPA-View4. Each of all the
pathway maps included in the branch is represented as bar (indicator bar). At
the first time to display Bird's Eye map, the names of the pathways are
displayed in the bars. You can change the contents in the bars by choosing the
items from the "Display Mode".

Display Mode Iame vI Select

‘Name k
Experiment
Correlation

Displaying the Map Names

When the "Name" is selected for "Display Mode", the names of the pathway

maps are displayed in the bars.

02 fxetion and cantral carbohydrate metabaolism

I:l:slll.rin oycla
I:Glg.n:b:nlaha pathway

I:Gly'mlg.rsis-'glumna-:ganasis
CFh-:-sphu:-an-:-lpg.-Tuusta and pyruvate metabolism
(A cyde

T T ——

A AN AN N

Displaying the Experiment Data
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When you select "Experiment”, the bars turn to as below.

C02 fixetion and cantral carbohydrate medebalism
T: 251 2cT ] 7172
(T:z5ms I O] ' 15015 Iy
(73131 T ) M7 T )
(_T: A6 [ N M- EE [ I
@': 375 I M oq o I )
T s LURRGRE )]
(T 1ens I v 6E Il

The color gradation represents followings.

Ex)
(T:42u: 0 W51¢ [l

T: Transcripts
The denominator shows the number of the genes drawn on the pathway map
(43 genes). The numerator indicates the number of the genes having valid

values in the current data (42 genes. values for one gene was invalid).

M: Metabolites
The valid metabolite number (numerator: 8) and the metabolites drawn on

the map (denominator: 14).

* The numerator and denominator values at the pathway categories are the

compiled values of all the pathways included in the category.

Color gradation of the bar:

The proportion of the genes or metabolites painted in the color.

Therefore, if the bar for transcript was strongly painted in red, it implied that
the pathway was activated, because expressions of a large proportion of the

genes in the pathway were up.

When more than one Compared Experiment Pair have been set in the analysis,
a pull-down list is displayed at the bottom-left of the Bird's Eye map. You can

select the data to view here.
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[Compared Experiment]

IAth1 "I

Select

Displaying Correlation Data

In the case "Correlation" is selected for the display mode, densities of the

correlations on the maps are displayed in the bars. Details are described later

(4-1. Displaying the Correlation Data).
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4. Data Analysis (Advanced)

Various functions for analyzing 'omics' data based on the pathway maps are
implemented in KaPPA-View4. Each of them is described in this chapter.
Combinations of the functions will provide new points of view for decoding

'omics' data.

4-1. Displaying the Correlation Data

In the recent years, a huge number of microarray data are available on public,
and it contributes to generate co-expression data as a novel data resource. A
group of genes which are involved in a certain biological system could be
expressed in coordinate manner throughout various conditions. Therefore,
focusing on the unknown genes which co-expressing with well known genes
could give a hint to uncover the functions of the unknown genes. ATTED-II
(http://atted.jp/), for example, is one of vanguards of such approaches, and it
can list up co-expressing genes of Arabidopsis for a query gene of researcher's

interest.

KaPPA-View4 provides a function to overlay gene co-expression data onto the
pathway maps. Data representation in this manner helps to grasp the
gene-to-gene relationships on the aspect of metabolisms. KaPPA-View4 can

represent metabolite-to-metabolite correlations too.

As an index of co-expression between the genes, correlation coefficients have
been typically used. Hence, the functions of KaPPA-View4 concerning to the
co-expression of the genes or co-accumulation of the metabolites are referred
like "correlation functions". However, the data which KaPPA-View4 accepts is
not restricted in the correlations. Any data which represents gene-to-gene or
metabolite-to-metabolite relationships as numerical values can be utilized.

For example, protein to protein interaction data described by O or 1 is
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acceptable. Please try to project your own ideas onto the pathway maps with
KaPPA-View4.

4-1-1. Viewing the Correlation Data

The following control panel is displayed under the pathway maps. Here, the
users can choose the correlation data to view.

[Carrelation Line]

Correlation Color Range Number
Gene INU Lines j -Z[ 06 ~J1.0 High = lU_ /0
Compound  |[Na Lines = |[eREENE] o5 [0 | [Fen=lfo so

Update Correlation

In the defaults, several gene co-expression data provided by ATTED-II can be
selected. One metabolite-to-metabolite co-accumulation data calculated from a
series of metabolomics data obtained from a drug treated Arabidopsis cultured

cells in our laboratory is also available as a demonstration data.

Let's try the operation. As an example, please select a metabolic map "Leucine,

valine, isoleucine and alanine biosynthesis" of Arabidopsis thaliana.

Arabidopsis thaliana hd . N . o .
I P J Leucine, valine, isoleucine and alanine biosynthesis

on . . Lysine, threonine anc
EArabidapsis thaliana metab =} Glycolysis methionine biosynthesis

Threcnine dehydramse 3

Ketoh-acid raductoisomerasa Mestolactste gynthass  §

rdrate metabolisr

BB LEine
—— o

valine_isoleu
ZNels

2+sopropyimalate
symithasa

El Leucine, valine

“ElLeucine, valine 2

s-Catiosy-5-hydroxyisacaproate

n . . . s Jats
EAromatic amina acid 1 piwirh i I Ssopropylmalets
. ) | dehydrogenase

-Sar e and ¢ OEmm

Serin ine and ¢ P o
B Histic 3carboclsccaprosts o
BlMiscellaneous amino- Srnchethan amine I

&cid Bminoiransferase

B ipids metabolism

i Unicooos - 200810328

I A | PP T

H z-Oubutanoats -
25-Dihydroi-isovalerats é -
) omog JE—
Z-Acatnlectate
Dihydrozyacid ]
dehydratasa Branched-chain amino Acetolactats synihazs
[ .. acid sminofran sferase
( i
amincfransferase
E-Glucosinolate metabo

. 2 nostn-2-hydrogybutyrste

L-Alaning
Katch-acd reductoisomerase

(]
Q) zs-oihydrasmethyivslerais

Diydroxyacid denydretase

o

. 2-Keato-3-methylvalerats

EBranched-chain aming
soid aminolransferase

[m] | m ]

Leucine, Valine and
Leudne (p==wnsssd . h . Llsoleudine
- tisuane @ isoleucine metabolism O
_‘I_[ L4

Then, select the data as in the figure below, and click the "Update Correlation"
button.

| 29
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[Correlation Line]

Correlation
Gene | Ath: ATTEDI AthGeneCor_v3 (1388 chips) >= 0.6 =]
Compound |Demn data - from time course exps. of drug treated Ath cells j

Update Caorrelation |

Smooth lines are appeared on the pathway map. These lines indicate the

relationships between the genes (red) and between the metabolites (green).

Leucine, valine, isoleucine and alanine biosynthesi

Lysine, threonine anc
Glycolysis methionine biosynthesis
_ T

ik Threoning denydratace

synihase

2-D-threc-Hydroy- o =
3<arboey-isocaproate

Branched-chain amino
&cid aminotransfersse

Uniteoos - r08mzs Ltsuing @Feeneen

* The experiment values are represented in this figure as colors of the symbols.
The correlation lines can be represented too when users are browsing the

"plain maps" without experimental data.

4-1-2. Filtering the Data to view (Range of the Correlation Values)

The correlation data currently selected was calculated from 1388 Arabidopsis
GeneChips (Affymetrix) and the gene-to-gene relationships which showed
more than or equal to 0.6 of Pearson's Correlation Coefficients were included.
When the users would like to focus on much stronger relationships, they can

filter the data by the correlation values.

Please enter "0.9" in the left hand field of the "Range" column. Click the
"Update Correlation" button.
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Color Range Mumber
B ([ooT ~[10 |[High=]]o /29
[EREEN -] o6 ~[10  [[Hogh =0 /6

Then, only the lines having values between 0.9 and 1.0 are displayed.

Leucine, valine, isoleucine and alanine biosynthesis

Lysine, threonine anc
Glycalysis methionine biosynthesis

Katrl-acid reductnisomarasa Aostolaciete synthese Threenina dehydraisss  y
H 2 Dxobutanceta =
2-5'9'"5"'““““8”3 o ooy [ ] LThreoning
2 hecatolactate
Dihydroxygdd -] p——
dehydratsss Branched-chain sming Acetolactate synthase
e smincransfersse
Aanina
aminotransfarase E
BOpOCmED Lvaline——"""" @ =rosbo2hyronbutyste
Pr— ] \ @]
] . LAl
2soprepyimalate ] — ‘ Ketol-acd redustoizomerase
symihses —
\ ~ ]
_ \ Q) 2sDihytrog-s-methyivelerais
FyEomproat] |
| T~
s-tzoprepyimalate ] T~ Difydrosyacid defyeraiase
dehytratase S-mopropyimalat ~
dehydroganasa \\ o

o . "
z-petrmoriydray (O . . 2-Kalo-3-methyhvalersta

(D) 2sto-f-metyipentancsta
Scarbe-isceaproata f

Brenched-chain Emin:

Brenchedchain aminc scid sminoransfarase

scid eminolransferase

] g
Leucine, Valine and
eudne  prmmnnnd N Grannn L-eolauding
Unifo00a - 20050328 casane @ isoleucine metabolism .

4-1-3. Filtering the Data to View (Number of the Lines)

When the ranges are changed by the way described above, a text like "/ 3" is
displayed in the "Number" column. It was "/ 29" before the filtering.

Mumber
[High =]Jo /3
[High =] [0 /6

The value after the slash (/") means the total number of the correlation lines

currently represented on the maps.

*The redundant relationships of the same combination of the genes are
excluded from the count. As there are in the case that the same gene is drawn
at multiple places on a map, the indicated number could be different from the
line numbers drawn on the maps.

*Correlations calculated in an element (self correlations) are excluded from

the count even if they are included in the uploaded files.

| a1
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Anyway, please enter "1" in the field written as "0" (see below), and click

"Update Correlation" button.

Mumber

[High =] Jo /6

Then, only the highest correlations is drawn like the following figure.

Leucine, valine, isoleucine and alanine biosynthesis

Lysine, threonine anc
Glycolysis methionine biosynthesis

Threoning dehydratase §

H 2-Duobutancale oe]
E‘S—me'w&mgh o omO [— [ ] L-Threcrine
2 Acatolaciats
Dihydroxyacid 7] ribos
dehydratase Branched-chain amine Acetoldiata syrhase
ecid aminolransfersse
Alaning
sminciransfarass
IDFDE-EI Loveling. O 2-Ageio-2-hydraxybutyrete
Fr—— ] Q
5] LoAlanine
N Keto-acid radctoisomarase
2 aopropyimalata —
Eyrihasa —
™~ (=]
O zs-Dihydroy--metyivalerls
@ scetdepshydrumisocapronts

S-leopropylmalate n

dahydrata:

=)
Dinpdrosyacid dehydretase
shydratase S-lsopropyimalate
dahydrogenasa o
D .
2otmotiioy Q) Q) 2-velo 4 melypeniancele -5 malnyalerota
3 carbsisomaproate

Eranched-chain smine

Branched chain amino scid aminotransierase

Enid sminotransferass

]
= L Valine and
sutine, Valine
iooos - sosnses  Lelsucing (L me e == i Grannn L-leoleudine
URioco0S - ZX0ED25 casune iscleucing metatolism O

* In this figure, three red lines are drawn. However, three gene symbols on the

OEECCEOE

left hand side are for the same gene.

As shown here, by setting a number in the "Number" field, users can filter the
correlation data to display the lines of highest values in the restricted range.
When you would like to view the correlation lines of the lowest values in the

range, select "Low" from the pull-down list.

Range Mumber

[os | ~[1o | |[;v| 1 [/3

06 ~J10 |[High=]|o /6

4-1-3. Details of the Correlation Data Displayed

You can see what genes (and metabolites) are connected by lines in the current

map, and what the correlation values are, by clicking the "Correlation List".

32 |
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Element Lis{l Correlation Ligt fHistogram | Color Legend | Download Plain Map | Print Map

l Correlation List

Gena 1 Gana 2 Coefficient
AtIgIaTIo A15g23010 0.921
Compaund 1 Compound 2 Coefficient
KRGO KPCODI? 10
KPCOOTIZ2 KPCO0T42

KPCOOT15 KPCO0743

KPCOOT43 KPCO0sEE

KPCOOTs KPCODEBE

KPCOOTI2 [ KPCODSES 0621464244

Alternatively, when the mouse cursor is over the correlation lines, the lines
are highlighted and the gene IDs and the correlation values are shown in a

tool tip.
2-Oxobutancate

@
RN

.,

ﬁuagzmu = At3g10050 : 0.69 |
)
] /

5 L-Thraoning

4-1-4. Displaying densities of the Correlation Lines on the Bird's Eye maps

When the "Correlation" is selected for "Display Mode" in the Bird's Eye Map,

users can see the line numbers on the pathway maps.

~

Display Mode : [{SRUEENE T

In the similar way described above, please select the data to view and the filter

conditions at the bottom panel.
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Amino acid, nucleic acid and nitrogen-containing
derivative metabolism
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(s T——Jwon 3 | |(mx W01z I || ToE e 00 i)
(Tiom [ ] 07 [ D | [(Tans wom D || Goam w0m i}
(T:02 w08 ) | [ Cron mom [ D | To7 T 1 W03 [ D

[ T e— =
Glutamate and relsted amin acid metabolisn T:353 [ ] wois [ 1 T4 ] M: 4154 1
e e G [ (G o

(G e |

rine, Glycine and cystzine metabdism Giuccsinclate metabelism

e e— G p e 1l P gy o | )
lce—rm— |l o | ) || o s ¢ )

(Toe 1 Twos [ ]

]

[ — T —

—_—
T e 3 w—
G e T w—

The numbers written beside "T:" or "M:" (numerators) show the numbers of
the correlation lines on the pathway maps. The numbers after the slashes (/")
(denominators) indicate the numbers of the genes or metabolites drawn on the
maps. For the indicators of the middle tiers, both of the numerators and the
denominators are the sum of the line and element numbers included under the

tier.
The color of the bar is decided as follows.

When defined,
D: logio( line number / element number ) of a map,
Dmax: The maximum value of D among the maps under the current tier, and

Dmin: The minimum value of D among the maps under the current tier,

the bar of the map having Dmax is painted in the strongest color (red), and the
map of Dmin is painted in the weakest color (green).

Therefore, the maps having dense relationships are painted stronger colors.
*Correlations calculated in an element (self correlations) are excluded from

the line number counting, even if they are included in the uploaded files.

4-1-5. Uploading Users Own Correlation Data

Users can upload their own correlation data to KaPPA-View4 and utilize them

in the analysis.
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Click "Temporary Upload" on the Main menu, and select "Correlation" tab.

[Experiment] [User Mag]] [Correlation]

Type : @ Gene C Compound
Correlation File | 0. |

Mame I

Comment I
Upload |
Here, let's upload a sample data. The sample data can be downloaded from the

top page of the KaPPA-View4.
Press the "Browse" button and select a file named

"Correlation_Ath_Gene_v***.csv" in the "correlation" folder in the sample

data.
Input a short description of this file as "Upload Test" into the "Name:" field.

The "Comment" field can be left as blank.

Press the "Upload" button. After waiting for a while, the uploading process

will finish with the following message.

@ The operation succeeded

The data uploaded here can be seen in the pull-down menu of the correlation

data.

[Correlation Line]

Caorrelation Color
Gene Upload Test j -
No Lines I_
GREE!

Compound || Ath: ATTED-Il AthGeneCor_v3 (1388 chips)

Ath: ATTED-Il AthGeneCor_v3 (1388 chips)

Update Comm ath- ATTED-Il AthGeneCor_v3 (1388 chips)
Ath: ATTED-Il hormones (236 chips) »= 0.81

LAth- ATTEDA tissues (237 chins) =0 916 { d Plair
l |Ath: ATTED-l stresses (238 chips) »= []_TSS

4-1-6. Format of the Correlation Data

g

ght © 2004-2009 Kazv

Please open the file "Correlation_Ath_Gene_v***.csv" with Microsoft Excel.
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*As the row number in the file exceeds the Excel's capacity, the whole data

could not be shown. But anyway, you can check the format of the file.

& [ E] [ ¢ 1]
| 1 [Atle01060 At2edsain 0.855
| 2 |ANe01060 | At3e09600 0813
| 3 [Aled1060 | At4e38960 0s
| 4 [Atle01080 | At3edB730 09
| 6 [Atle01080 | AtGe55220 0893
| f |ANe01080 | At3e297185 0891
| 7 [Atled1080 | At4e20060 089
| 8 [Atledl0R0 | Atle32900 0888
| 9 [Atle01080 Atle05190 0886
| 10 [ANe01080 | At1279950 08a2
| 11 [At1ed1080 | At2e37660 0.881
| 12 [Atle1080 | AtleBd510 088
| 13 [At1e01080 | AtGel2510 088
14 |At1e01080  AtBed7190 0877
1R ol =Min2n O43=RR22N navq

In the case of gene correlation data, a row consists of three columns, i.e.
gene ID, gene ID, and value (correlation coefficient).
In the case of metabolite correlation, a row contains

compound ID, compoundID, and value (correlation coefficient).

The data file must be saved in a comma separated vector (CSV) format.

4-2. Simple Map

As KaPPA-View represents the gene expression data in the symbols on the
pathway maps, the genes not drawn on the maps cannot be analyzed. While
the microarray data and co-expression data include a lot of non-metabolic
genes and unknown genes. To expand the target genes for the analysis,
KaPPA-View4 serves a function creating a "Simple Map" according to the gene
ID list users input. Square symbols for the genes in the ID list are arrayed on

the simple map.

Myb Family [AGRIS]

IO NSO N EEEO NS00 0NN SESEEOOOSNESEO0ODSONEEON
I DSOS NS SEEESS0O0O0 0D EEE0DNOEEOONOOO@OOOO
I I SO0 SN SESE SN SO0 SN NEOECCONODOODDSNONOEEEOOO@O
OO DN D DNSSN0DDODCOEED




"Download" page.
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A full list of gene IDs used in the KaPPA-View system is available from the

W | Calvin cycle
Ba

Click "Create Simple Map" button, appeared under the pathway map tree.

b~

Kinase
3-Phesphe.

Calvin cycle
Phosphoglycarste

Gluconeogenesis

il 3P hospho-0-glycercyt
o hisphsls
phosp!
Glycolate pathway j&b === oo

rhoxylaca small subunit

D-Ribulosa (Atmosphers)
15-bisphosphate

D-Xylulose
Phospheribulckinase

&-phesphats

O-Ribuloea 5-
cid®@ phosphata
< >

Create Simple Map

DeRibulose S-phosphais
Sapimerasa

a Ribose 5-phosphata
isomerase

Glycaraldshyda 5-pheephate

dehydrogenase
(NADP+{phesphorylating)
ﬁ Ribulcss bisphosphate

() Druchs e
bigphosphats

o-Enythrese 4-phisephate

Frucisss bischosohatzse slddass

* When "Universal" is selected, the button is not displayed. Please specify a
species.

A following window will open.
| Simple Map Create

[New Simple Map]

[Created Maps]
Map Name:

Gene List:

Add Clear

Load From File

R

Load From Map
Redraw

Let's create a Simple Map from gene ID list in the sample data. Push the

"Browse" button and select a file named "myb_agris.txt" in the "simpleMap"

folder. By clicking the "Load From File" button, the gene IDs written in the file

is read and displayed in the Gene List area.
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[MNew Simple Map]

Map Mame:

Gene List:

2c3g27920 f’
nc3goszso

ac3glzazo

2c2g25230

nt2g3zes0

2cagzi440

acigesalo

at2g26950

2t1g69560

nc3gol140 =l

add | Clear |

* You can input the gene IDs directly in the Gene List area.
* By clicking the "Load From Map", the gene IDs on the pathway map

currently viewed is displayed in the Gene List area.

Input "Myb Family [AGRIS]" as Map Name and press "Add" button.

[Mew Simple Map]

Map Name:
[Myb Family [AGRIS] I

Gene List:

at3g27920 i’
Bt3g09230

nt3glzs20

nt2g25230

nt2g32460

mr4gz1440

Bt1gE3910

Bt2g2E9s0

LtlgE9560

Lt3g01140 hd|

Add || Clear |

Then, the registered map name is appeared in the "Created Maps" area.
[Created Maps]
Myb Family [AGRIS]

Click the "Redraw" button to redraw the pathway tree in the main window.

Finally, close the window.

The registered map is appeared under the new branch named "Simple Map" in

the pathway tree. You can use it for your analyses same as the default maps.
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Arabidopsis thaliana j | Myb Family [ﬂGRlS]

oH

Sa

[Compared Experiments]

Ath 1 Ath 2

Ath 1
Transcript - Sample Ath A/ Sample Ath B
Metabolite: Sample Ath A/ Sample Ath B

Myb Family [AGRIS]
Bl vh Famihi[AGRIS I I EEEEENCONENCCOCE NN ECOCNONECOCD NN EENE DN
{y NN NN EENENOENCONCOCODEENCONEENEONEEONO0ENOOON

o o I o o o o oy o o o o o o i o
IS0 DN DS NEDN0OODODODEED

T o

Create Simple Map |

4-3. Creation of Multiple Map

In KaPPA-View4, at the maximum of 4 maps are simultaneously displayed on
a single browser window. This mode of view is called "Multiple Map Mode"
which would help you to overview transcriptome and/or metabolome changes
in related metabolic pathways. The user created Simple Maps (4-2) and the
User Maps (described later) can be included in the Multiple Maps too.
Moreover, the correlation lines (see 4-1) are drawn across the each metabolic
map. Therefore the Multiple Map Mode provides an important basis for
exploring regulatory mechanisms between genes and the metabolic pathways
such as relationships between a transcription factor gene and metabolic

pathways governed by the gene.

At the bottom of the pathway map, you can see a button named "Add Related
Map". Click the button, then a pop-up window will appear.

sadohepiulose
bisphosphatase
Fan

R
N oo ul
D-Ribose 5-phosphate D-Sadohepiulose 7-
Unic0112 - 20080315 phrephata
Transketolazse

(b Raimaaiizs ]
# When "Universal" is selected, the button is not displayed.
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In the pop-up window, you can set a combination of the maps. In the Multiple
Map Mode, top-left panel of the tiled maps is automatically set to the one
which is currently viewed (selected in the pathway tree of the main window).
Therefore, "Current Map" is written in the top-left panel, and you would select
here the other 3 maps, i.e. top-right, bottom-left, and bottom-right panels. By
clicking a map name in the pathway tree of the pop-up window, thumbnail of
the map will be added to the preview area sequentially in the order above.

ECarhohydrate metaboli

#Amino acid. nucleic ac

NMultiple Map Create

-~

1 ipids metabolism
Isoprenoid metabolism
Phenylpropanoid and s|

Gene families and mis:
Functional categories
[ User Map Current Map
Bl My Map

Clear Clear

# You don't have to select all of 3 maps. Selection of only one or two maps is

acceptable.

After selecting the maps, enter a name of the combination in the "Name" field
and click the "Add" button.

Name - |Multiple Map 1 ||

Next, click the "Redraw" button to refresh the main window. After that, close

the pop-up window.

A pull-down list of "[Multiple Map]" will appear under the pathway map in the
main window. By selecting the combination name and clicking the "Select"
button, the pathway map area will be redraw to the Multiple Map Mode, and

the combination of the maps will appear.
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Multiple Map]
Multiple Map 1 v |[ Select |

As described before, the top-left map of the Multiple Map is related to the
pathway tree. You can replace the top-left map by selecting another map in

the pathway tree.

To exit the Multiple Map mode, select "- Single Map -" from the pull-down list
and click "Select" button.

[Multiple Map]
|- Single Map - || Select

Single Map -
Multiple Map 1

TTOTET T

4-4. Utilization of User Maps
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Users can create their own pathway maps and utilize them in KaPPA-View4.
It would help you to analyze non-metabolic genes which don't exist on the
default maps, to make more beautiful pathway representations, to analyze

with the maps with careful curation of the gene assignments, and so on.

The user-created maps (User Maps) have to be prepared in Scalable Vector
Graphics (SVG) format. We recommend doing it with a freeware "Inkscape".
Please refer to the "Manual of User Map Creation" for the details. User
defined gene IDs and compound IDs could be included in the User Map data. If
the IDs and their values are written in the analyzing data, the symbols of the
user defined elements are painted with color like as the pre-drawn ones on the

default maps.

Let's look at the way to upload and utilize the User Maps here with a sample
SVG file.

Click "Temporary Upload" on the Main Menu and select the "User Map" tab.

[Exper “e".C'-:"-: ation]
User Map File | 02, |

Upload |

Click the "Browse" button, and select a file named
"UserMap_GS-GOGAT_v*** svg" in the "userMap" folder in the sample data.

Press the "Upload" button, then a preview will appear.
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| Temporary Upload

[Experiment] [User Map] [Correlation]
User Map File | 0
Upload
Map Preview:
The GS-GOGAT Cycle

Amino acids

Nucleotidas

o Chicrophyll
+ elc,

Glutamate synthase

TCA Cyele

Map Name'l

[ |
Comment
E
submit

Input a map name in the "Map Name" field (here, input "User Map 1"), then
click the "Submit" button. The uploading will successfully finish with the

following message.

@ The operation succeeded.

The uploaded User Map will appear in the pathway tree under the branch

name "User Map". You can utilize it same as the default maps in your

analyses.
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Arabidopsis thaliana | User Map 1

“Arahidopsis thaliana metab =]

Carbohydrate metabolisr | [ComPared Experiments]

mino acid, nucleic acid | AT AhZ

ipids metabolism Shaw All Experiments
saprenoid metabolism Ath 1

henylpropanoid and shi Transcript - Sample Ath A / Sample Ath B

Metabalite: Sample Ath A / Sample Ath B

The GS-GOGAT Cycle

Gene families and misce

Amino acids

Nucleotides
o Chiorophyll
¢ elc.

Glutamate synthase
o 0 W NADH-ype [ 9

Y. BN
_},-l Glutamine synthetase _— Mo OH HO' oH
jmm |
[mes]
Create Simple Map

Nitrite reductase O 9
- HO o OH
NHy [}
NO2- @ LGhamine Q© 20vegiarste
Nitite £l A
Nitrate reductase ‘I
2 E
i
NOs-
Nitrate
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5. Other Functions

In this chapter, we briefly introduce other functions of KaPPA-View4. Please

refer to the "Advanced Manual" for the details of each.

5-1. Universal Map Mode

There is an item named "Universal” in the pull-down list for species selection.

Arabidopsis thaliana j

‘Universal
Arabidopsis thaliana
Lotus japonicus

Oryza sativa

Solanum lycopersicum

When the "Universal" is selected (Universal Map Mode), the information of all
the species is displayed on the pathway maps. You can see the differences of

the gene assignment to the enzyme reactions between the species.

Citrate synthasa "
¥ Aconitasa hydrataes

oog s o =i
oo o= .
oommo o owme D% c-‘:\:
e . itate
"

L beta-Oxidation of saturated fatty acid J fsahyt
Aconitase hydratase

o =]
“cak . HHo

EN-B

Fan
s
I:l Ieocitrate
Isocitrate yase

When there was not an enough space on the map to represent all the gene

assignment, a box written as "+ -+ " will appear. Clicking on the box, a pop-up

box is displayed to view the all.
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- .
neatyi-con —~E Cilrats synthasa Aconitase hydratass
( sly
st [ osa
s O ath ) )
—_— o OO0 cig-Aconitate
sy O
Aconitaza hy
i
]
elata gy| B
TdF
T Close
[ IR
A
Isocitrate

isocitrete yase

Suctinate

The species displayed on the pathway maps could be changed by the user by
clicking the "Select Species" button at the bottom of the map.

Ribosa 5-phosphats
isomerasa
Glycaraldsh

phesphata

D-Ribose S-phosphate l:l D-=

Unioo112 - 20080515 phee

Transketolasa
Select Species |

Element List | Download Plz

A pop-up window will be displayed. Check on the species you would like to
display on the maps, and press the "Submit" button and then "Redraw" button

to refresh the map on the main window.

et Lxplorer

| Spocies Seloc

I | Spmeins Hama Sheet Comesebin
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In the Universal Map Mode, you can compare omics data between the species
too.

When you set more than two Compared Experiment Sets originated from
several species, an extra button "Show All" will be displayed on the top-right of
the pathway map. Click the button.

Ath Datal

Transcript : [sampls_A1] L
Metabolite: [Kazusa] T87 G

l Show All
{21 days) / [sample_AZ2] T87 culiured cells (14 days)
wihCurve day 01/ [Kazusa] T8T GrowthCurve day 02

Calvin cycle
[— [ Ghuonenasnesis
- - g —
Fnsesho 3 Fhsssho O gharmt St ¥ hanphe
. . D"""'”IE:E:“'“""’” [|—-mm - -
Gyeoimin pathway fa === )

Cnyermmancne
phosghaia

Carbnduaile  Gason dem TRl
[ Jree
1.5 bisphomna

You can select one data from each species, and click "Submit" button.
[Compared Experiments]
Ath Datal

Sly Data  Ath Data?
Arabidopsis thaliana

- © Ath Datal
Solanum lycopersicum - & Sly Data

Submit |

Cancel |

Then you get the comparative visualization of gene expressions and metabolite
accumulations on a single pathway map.
e

Calvin cycle
Fhospheglycarats
tinsse

3-Phosgho-

- . 3-phsgho-0-glycaro Giysraicainyde
Drolyerle BEEE v phusshsta L SPhomph
Glycolate pathway je@ === O

Glycaraldehyde 5-pheephate
dehydrogana:

(NADP#)ipheaphorylsting)

Tricsaphosphals isomeraze
s

ol

B Fibuloee bisphosph
cartorylase smal subunit

Dinydroxyacatzne
phesphata

D-Rbulcse
1.5-bisphosphats

Alddlasa
mm Phosphoribulckinase

D-Ribulose s-

Prshats

0-Fructose 18-
' bisphosphats

Fructses bisphosphatasa
D-Ribulos 5-phosphats
Sapimarasa
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o-ryihrose 4-phosphats

m
I}
°~ EEEE"
[mp—
isomerase Frucisa bsphosphatase ldolse
Ghoaraldahya s Addise
phcsphsis
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oo sshospnate po-—— 0-sadchephiosa 7 s B 0-sedeheptuos
Unico112 - 208318 Shesshala +.7 bisphoephate
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The Simple Maps and The User Maps which are postulated to belong to a

specific species are not utilized in the Universal Map Mode. Representation of
correlation lines is not available too.

5-2. Comparing two experiments in a species

If there are several Compared Experiment Pairs for a species, two of them can
be represented simultaneously on a pathway map.

When several Compared Experiment Sets are set for one species, a button

titled "Compare" will be appeared. Please check on two sets originated from

{=Tsl 2ri

one species and click the "Compare" button.

I Ath Datal

3

[

[T Ath Dat

3
Ll

Show All Experimen

5| Compare

Transcript - Ath A/ Ath B
Wetabolite: Ath A/ Ath B
12] Set002

Then you get the comparative visualization of two data
111 Set001

Transcript - dark grown T878233
Metabolite: Ath A/ comp test1

z Calvin cycle
inase
EPhasgho | pupnp ) 3PhosphoDalyceroyl O Shesniens f = ;I;nsephnsph;rewsnmemse
D-glycemate DEmE s B Sphosphate
Glycolate pathway M === O
H

o
Glyceraldahyda 3-phosphate

dehydrogenase

L] W] Ribulose bisphosphate
=y
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] mf
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(Atmosphers]
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5-3. Utilization from the outside systems

as |
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KaPPA-View4 serves public interfaces to utilize the system from the outside

servers and application programs.

5-3-1. URL link

By describing URLs in the following formats, developers can make links to the
information page of the genes, metabolites, enzymatic reactions and pathway
maps in KaPPA-View4. After jumping the user will be recognized as a guest

user and he/she can continue to browse and analyze data with KaPPA-View4.

http://kpv.kazusa.or.jp/kpv4/genelnformation/view.action?id=At1¢58150

http://kpv.kazusa.or.jp/kpv4/compoundInformation/view.action?id=KPC00697
http://kpv.kazusa.or.jp/kpv4/enzymelnformation/view.action?1d=R0000603

http://kpv.kazusa.or.jp/kpv4/mapView/view.action?mapNumber=00006

The species can be specified too.

http://kpv.kazusa.or.jp/kpv4/genelnformation/view.action?id=At1g58150&spec

iesName=Arabidopsis thaliana

You can check this action with a file "ExampleUrlLink_v*** html" in the
"URL_link" folder of sample data. Please open the file with the Internet

browser.

5-3-2. POST Data Transferring Function

This function is provided for developers of database sites and application

programs where microarray and metabolome data are deposited.

In the usual way to represent the omics data on the pathway maps with
KaPPA-View4, users have to login to the system and upload data files through
the KaPPA-View4 web user interfaces. The POST data transferring function
(POST function) provides logging-in and data uploading environments
through computational procedures without user's manual operation. Therefore,
the developers can place, for example, "View" buttons in their database sites to
view the data directly on KaPPA-View4.
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You can find an example of the POST function in the "post" folder of the
sample data. In this sample, transfer of a formatted data file is performed by
post method of HTML FORM.

Open the file "ExamplePostForm_v*** html" with your Internet Browser.

orm 1 Uhim| - Wi 1 ER

S| £l
S8 47 o¥Documents and '.unl.u\rmuan'A?JMTi:a_| | [ -8 -G8 R
=
An example of POST data transfering
function
Salect a file saved in the format for the KaPPA-Viewd POST data
If it is accepted, an URL will be displayed on the browser.
Acning o the URL you can see the results an KaPPA=ieed
#8 || brumn
FaPPA-Viewd
-]
T ] [0 = -

Select a sample file "Sample_postData.txt" by the "Browse" button, and then
click the "Submit" button.

If KaPPA-View4 successfully accept the request, an URL will be returned. In
the HTML sample, the URL is displayed on the browser window.

= saur ction = Wb Iilernet Exlorer

@" [ hetpes epekamuma o jnipvd fupload act =] | 421 % | [Go £l

B i devksmssonphaviskedscticn | |lf-g =g
nEep://kpv. kazusa. ar. 3pfkpvd/rediresn. acnian P lid=abl4 T40e - 4n15-434a- 8002

4l | _l'I
AT 2L P e Aia—gat [Hinx -

Cut and paste the URL in the address field and jump to the site.

@A - Ié‘ hittpe/ ke kazusa.or jp ik pvddredirect actionPlid=ab1 47402-4b15-434a-8b02-4d2b 1 Gb6f0dErefer ld=e4a20850- 25 ad-400 7-Hoc-caade] f4dfiet j 2> X

The result will be displayed on the browser window.
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Example of POST transfered Map
Glycerol matabolism (Modified)

1 | _'F' -
Create Sumple Map
o
=g
2
s
Upsate Conslanon

User Map data could be included in the POST data too. After jumping to the
KaPPA-View4, users can continue to browse the data and start next analysis

with the posted data.

Details on the transferring procedure, sample code of PHP, and the format of

the data file are described in the "Advanced Manual."




6. User Accounts

6. User Accounts

After logging-in to the KaPPA-View4 system as a common user (Guest User),
you can create freely your own account with a simple procedure (Power User).
If you get your account, you can save your own experiment data, correlation
data, and User Map data on KaPPA-View4. It helps you to start the analyses
immediately after logging-in. There are no differences on the analysis

functions between the user authorities.

6-1. Creating an Account

Log-in as guest.

KaPPA - View 4
Kazusa Plant Pathway viewar
|

| Login

Enter with your name and password Enter as a guest

Name: Guest Login
Password:

Login

Click "Create Account" on the top-right of the browser window.

© Online Help

Temporary Upload Analysis Map View cl Download

A pop-up window will open. Enter your account name and e-mail address, and

then press the "Submit" button.
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Create New Account

Login Name |

Email |

(o]

An e-mail will be sent to you immediately, and it informs you the access

password.

6-2. Expiration of the Power User

The Power User account will be automatically deleted in 30 days after latest
logging-in. All the data uploaded by the Power User will be deleted too. An
alert e-mail will be sent to you in 21 days after last login. To keep your account,

please login again before the expiration date.

6-3. Power User Login

Enter your name and password in the fields on the top page, and then press

the "Login" button.

KaPPA - View 4

Kazusa Plant Pathway Viewer

Home Overview News Stal Download Link Publication Contributor AboutUs
I Login
Welcome to KaPPA-Viewd Classic Goto My Page

Name! [imemame ]
Enter Password: [essssssses|
Please click the button to start. All the data is freely accessible for publi

users. More advanced, you can save your own data on KaPPA-Viewd b
creating your account. Enter and click "Create Account” for an
registration (free).

Announcement
-Gene information for Oryza safive was changed (August 15, 2010).
The transcript IDs from RAP-DB have been used for gene IDs of Oryza sativa. We changed the gene IDs of it
to the locus IDs from RAP-DE so that the correlation data of rice could be represented. The old settings are
preserved as the species name "Oryza sativa [RAP-DB transcript]”, so your microarray data described as
the transcript IDs can be analyzed with it. The data also can be analyzed in the updated "Oryza sativa” by
selecting the array type "(RAP-DB transcript)".

A main window for Power Users will be displayed.
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KaPPA - View 4

Warusa Blant Pathway Viewsr

Personal ] Main

*

= U The Side Menu (for Power Users)

* The data upt g the Personal™ fieid of the “Side Menu™ are pemanently stomd in the KaPPAViowt

w P server unlil your account is exgined. Your data ane safely and stricthy managed in the system 3o that the other
users never access 10 them

Usiites

B Puw nge Menu Bar

& Profle Eot Tempolary Upload

ou can uplosd your own data (experiment data, map data and comulation data) for analyses. Other users
naves allowed to 3cCass to them Afler logging-0f, lamang from KaFFA,Viewd sita ing the browsar, 3
the uploaded deta are 1o be delet he 3
On the dofails of the data formats, pi gk at the sample files. [Samy
Anatysls

“ou can create several experiment 5ots hor to view the data on the metabolic pathway maps

Map View
All the metaboli: pathwery mags can be browse from hee

6-4. Power User's Menu

There is a Power User's Menu (Side Menu) on the main page.

Personal

B Experiment Upload
B User Map Upload

B Correlation Upload
B Personal Data List
Utilities

B Password Change

BR Profile Edit

Personal Block

Here, Power Users can upload their own experiment data, User Map data and
correlation data. The uploaded data will be stored in the KaPPA-View server
and kept until the expiration of the account. The data is strictly administrated
in the system, and is never seen by the other users.

Management of the data, i.e. deletion and edition, is available in the "Personal

Data List".

Utilities Block

Password changing, and editing of user information is available here.
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7. Hints and Tips

In this section, we will introduce some advanced usage of the KaPPA-View4.

7-1. Representation of non-omics data on the maps

In usual, the function for the experimental data uploading is used to upload
omics data such as gene expressions (transcriptome data) and metabolite
accumulations (metabolome data). Utilizing the function, we can visualize the

other data on the pathway maps as follows:

1) Significances of the data detections on the microarrays
ex) - P-value (log ratio) from the Agilent's microarray
2) Probabilities of the data changes
ex) - The results of t-test
3) Existence of the genes or compounds
ex) - Gene lists extracted from the microarray analysis
- A compound list of a standard chemical library
- Gene list for each GO evidence codes

to check the reliability of gene annotations

To prepare a data file as the same format to the experimental data files, we
can upload the data and represent on the pathway maps on KaPPA-View4. In
the case of 1) and 2), the significance and probability values are described in
the data file instead of the detection values. Of course the values should be
scaled to fit to the color gradation of KaPPA-View4. In the case of 3), existence
of the genes or compounds should be described as a proper value, ex., 1 (exists)
and 0 or null (not exists) for genes. By setting proper values for multiple
categories of the genes or compounds, users can represent up to 9 categories in

different colors simultaneously on the maps.

The functions for switching several experimental data to browse, and for

representing two experiments data simultaneously on a single map, enable
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users to browse the real experimental data and correlation data while

checking the values of user's interest.
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8. Inquiry

Please inform us all of your questions and requests about KaPPA-View4, if

there are, by e-mail.

e-mail: kappa-view at kazusa.or.jp (please replace "at" to "@")




9. Editing history

9. Editing Histories

ver. 1.2, October 3, 2010

- Some figures were updated.

- 1-3. User Settings was updated.

- Detalils of the operations were added to 5-1. Universal Map Mode and 5-2.
Comparing two experiments in a species.

- 3-1-1. Advanced Search Options was added.

- 6 Hints and Tips was added.

ver. 1.1, July 1st, 2010

- The first release
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