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1. Introduction

1-1. Background and History

The application of DNA array technology and chromatographic separation techniques coupled with mass
spectrometry (MS) to transcriptomic and metabolomic analyses in plants has resulted in the generation of
considerable quantitative data related to transcription and metabolism. The integration of "omic" data is one
of the major concerns associated with research into identifying gene function. Thus, we developed a
web-based tool, KaPPA-View, (The Kazusa Plant Metabolic Pathway Viewer), for representing quantitative
transcript and/or metabolite data using comprehensive metabolic pathway maps for Arabidopsis thaliana
(Tokimatsu et al. 2005, Tokimatsu et al. 2006, and Sakurai et al. 2006). We prepared about 130 leaves of
original metabolic pathway maps in Scalable Vector Graphics (SVG) format to represent the values of gene
and compound on the map symbols dynamically according to the experiment data.

In 2006, we released the second version of the tool, KaPPA-View2, which implemented a function to
overlay curves on a pathway map representing gene-to-gene and metabolite-to-metabolite relationships such
as co-expression and co-accumulation correlation coefficients. This novel representation of the data
facilitated better understanding of metabolic regulation within the genes of a pathway map. In
KaPPA-View3 which released in 2008, we expanded this function to draw the curves across maps. In
addition, users able to analyze correlations between genes on the maps and non-metabolic genes such as
transcription factors and genes for signal transductions by creating simple maps which are automatically
generated according to the users input of arbitral gene IDs. Furthermore, KaPPA-View3 can deal with
metabolic maps of any organisms, means these pathway analyses are applicable not only to Arabidopsis but
also various kind of plants.

As the size of the correlation data become huge, the performance of the data analysis was not so good
when correlation curves were drawn on the map(s) with a lot of gene and compound symbols. Therefore, we
reviewed the database system, web application programs, and the representation procedures based on the
SVG. By using Flash technology, a drastic speed up has accomplished for the representation of the maps.
Thus we released the latest version of the system, KaPPA-View4 in 2010 (Sakurai et al. 2011,
http://kpv.kazusa.or.jp/kpv4/). The version is also improved on the function to access from the external
systems, by which developers of other databases or applications can easily incorporate a viewer function to
view their omics data on KaPPA-View4. In addition to the KaPPA-View4 system with the original
pathway maps (KaPPA-View4 Classic), we provide another version of KaPPA-View4 where pathway maps
from KEGG PATHWAY (http://www.genome.jp/kegg/) are available (KaPPA-View4 KEGG,
http://kpv.kazusa.or.jp/kpv4-kegg/). We wish the KaPPA-View4 families would be a powerful tool on your
desk side to discover novel gene functions.

What is "KaPPA"?

"KaPPA" stands for the real name of the tool "Kazusa Plant Metabolic Pathway Viewer". It also stands for
the name of an imaginary creature in Japanese fairy story. "Kappa", which looks like a man but with a dish
on his head and a large shell on his back, lives in a stream, such as a turtle does, and catches game from the
surrounding world. KaPPA is always looking at transcriptome and metabolome to catch big game from the
plant world.

1-2. Overview of KaPPA-View4
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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.

4

1 By Upload
DNA microarray ~ Metabolite Pathway —

Data Data Map Data

KaPPA - View 4
Kazusa Plant Pathway viewer

KaPPA-View4
Server

Display on
the browser

User's PC

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 Maps", you can view the summarized values for all maps and find out the pathways
which have changed considerably.
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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.
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In addition, the users can also use the pathway maps prepared by themselves.
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Up to four maps can be viewed at once in a single browser window.
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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.

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 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.
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oS 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

This manual describes all the functions of KaPPA-View4. Refer to "Manual for Beginners" to learn the main
functions and work flow of the analyses. The procedure to create User Maps using free-software "Inkscape"
is described in detail in "Manual on User Map Creation". These manuals are also available from the top page
of the KaPPA-View4 site.
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2. Login, Logoff and User Privileges

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. There are two types of users in KaPPA-View4, Guest Users and Power
Users.

2-1. Access to KaPPA-View4

Visit to the URL below to show the top page of KaPPA-View4.

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

ew 4

¥ Viewar

I Login
Waelcome to KaPPA Viewd Classic Go 1o by Page
[ |
Enter L

e |

Pleas chek Mia BN 16 S1at AN 23ta I8 Phaly sccass
" .y

1BST BN Tee

Announcement

e information for Oryza satva was changed [August 15, 2019)
The transcript D Fom RAP-DE have besn used for gans 105 of Oryza satva. W changsd the gene D3 of
ta tha locus s fom RAP-DE s0 that the comslabon data of nce could b represeatad. The old setings are
preserved as the species name “Oryza satha [RAP-DB transcipt]”, 52 your microanay data described as
the transcnpt 103 can be anatyzed with & The data aiso can be analyzed in the updated “Oryza 5atv’ by
selacting the amay type “[RAF-OB tanscript”

2-2. Login as a Guest User

Click "Enter" button at the top page.

KaPPA - View 4

way Viewse

I Login

Walcome to KaPPA Viewd Classic Gatolty Page
Hame [
Enter Passworz [

e information for Oryza satva was changed [August 15, 2019)
The transcript D Fom RAP-DE have besn used for gans 105 of Oryza satva. W changsd the gene D3 of
ta tha locus s fom RAP-DE s0 that the comslabon data of nce could b represeatad. The old setings are
preserved as the species name “Oryza satha [RAP-DB transcipt]”, 52 your microanay data described as
the transcnpt 103 can be anatyzed with & The data aiso can be analyzed in the updated “Oryza 5atv’ by
seacting the armay fype “TRAF-0E tanscrpt”

After logging-in, you can see the main window.
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KaPFA - View 4

Kazuna Fisnt Fathway Viewst

| Main

Tempalary Upload

You can upload your own data (experiment data, map data and comelstion data) for analyses. Other users never sllowed 1o sccess to them. After
logging-off. leming from KaPPA-Viewd site, or closing the beowser, all the uploaded data are to be deleted from the senver
On tha datais of the dats fermats, plasse look 3¢ the sampls fles. [Sampls Fils Downlaad]

Analysis

You can create seversl expenment s2ts hare to view the data on the metabalic pathway maps

Map View
Al the metabobe pathway maps can be browse from here.
Search
Genes, metabolites, and enzymes installed in KaPPAView aro searchable and you can chock what metabobic maps thiyy ate drawn on. For some

spocies, blast search (sequence homalogy search) is aailable 1o
Download

Al the experimont data you allowed 10 ses, and the information files that the KaPPA View system is referring. can be dewnloaded fram hare

Copyright © 2004-2008 Kazusa DHA Ressarch Inatituts, All Rights Resered

2-3. Main Menu

The main menu is places at the top of the window.

ET Temporary Upload Analysis Map View Search Download

eMain
Return to the main window.
eTemporary 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.

e Analysis

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

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

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.

eDownload

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.

| 7
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2-4. User privileges

2-4-1. Guest and Power Users

There are two types of users, Guest User and Power User. Power Users can save their experiment data on
the KaPPA-View4 server, facilitating to start analyses immediately after logging-in. There are no
differences on the analysis functions between the user types.

Guest User The data uploaded to the KaPPA-View4 is removed when the user
logging-off, therefore data have to be uploaded at the beginning of each
analysis.

Power User The data can be registered on the KaPPA-View4 server, therefore they are
immediately utilized for the analyses.

The Guest Users can create a Power User account by simple steps.

2-4-2. Create User Account

Click on "Create Account" at the top right of the window after logging-in.

® Online Help & Log off - GUEST

Temporary Upload

A pop up window appears. Enter your favorite name and e-mail address, then press "Submit".

Create New Account

Login Name |

Email |

(Csom ]

An e-mail informing the login password will be sent immediately to the address.

2-4-3. Expiration of Power User

The Power User account will be removed automatically if the Power User have not logged-in to the system
for 30 days. The data uploaded by the Power User will be deleted too. An e-mail alerting this will be sent to
the Power User a week before the expiration date.

8 |
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2-5. Login as a Power User

Enter user name and password at the top page of KaPPA-View4 and press "Login" to enter as a Power User.

KaPPA - View 4

arein Piast Pattmay Viewsr

I Login

Welcome to KaPPA Viewd Classic Ga o iy Page
usme [
Passworz [

e information for Oryza satva was changed [August 15, 2019)
The transcript D Fom RAP-DE have besn used for gans 105 of Oryza satva. W changsd the gene D3 of
ta tha locus s fom RAP-DE s0 that the comslabon data of nce could b represeatad. The old setings are
preservad as the species name “Oryza satva [FAR-D ranscript]". 55 your mecroamay dats descbed 3a
the transcnpt 103 can be anatyzed with & The data aiso can be analyzed in the updated “Oryza 5atv’ by
selacting the amay type “[RAF-OB tanscript”

The main window for Power Users appears.

KaPPA - View 4

wazusa Blant Pathway Viewsr

Personal I Main

The Side Menu (for Power Users)

users never access 1o them

B Passwerd Changs Menu Bar
P — Tempulary Upload

You can upload your own data (expenment data, map data and comelation data] ke analyses. Other users
naves allowed to 3cCass to them Alar Iogging-of, laaung from KaFFA-Viewd site, o ciosing the browser, 3l

the uploaded dats are 1o be deleted fom the server

©n the defaits of the data dormats, please look at the sampie fils. |Sam

Analysis

“ou can creats several exporiment st hore bo view the data en the metabolic pathway maps

Wap View
Al the metababe gathwary mags can be browse from here

2-5-1. Power User Menu (Side Menu)

The data uploaded theough the Peesanai™ feid of the “Side Menu™ ae pemanerely stomd in the KaPPAVIpe
W Parsomal Dats Lint server unlil your account is xgined. Your data ane safely and strictly managed in the system 3o that the ther

An additional menu for Power Users is visible on the left hand side of the main window.

Personal

B Experiment Upload
B UserMap Upload
B Correlation Upload
B

Personal Data List

Utilities
B Password Change
B Profile Edit

e"Personal” Column

Uploading of experiment data, User Maps, and correlation data can be operated. The data uploaded through
the side menu are stored in the KaPPA-View4 server. Editing and removing of the data can be done on the
"Personal Data List". The data are securely managed in the system and never accessed by the other users.

| o
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¢"Utilities" Column

The password and user information such as e-mail address can be edited.

2-5-2. Changing the Password

We have done our best to manage securely the Power Users' data, but we recommend changing the
password periodically to ensure it more secure.

Click "Password Change" on the Side Menu.

Personal

Enter old and new passwords and click "Submit".

Old Password sessesReNY
Mew Password sessRRBRRY
Confirm Mew Password sessssnene

—

u Submit ][ Reset

2-5-3. Editing Power User Information

The Power User can edit the user information. The information is never used for any propose without a
permission of the Power User other than recognizing the user and sending announcement e-mails by the
KaPPA-View4 administrator.

Click "Profile Edit" on the Side Menu.

Personal

O R
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Edit the information and press "Submit".

Login Mame ’|_|e_a|:|:a | )
Description

User Type Power User

Phone Number |[]123456?8

Email |kappa@axiohe|ix_com

| ———

[ Submit J [ Reset ]

2-6. Logoff

You can log-off from the system, by clicking "Log off" on top-right of the main window.

@ Online Help | & Create Account [£° Log

P —e_|

All your data uploaded according to the next chapter will be deleted from the system after logging-off.

2-6-1. Automatic Logoff

If you don't do any operations for 60 min after you log-in, the system regards as you are log off. The
message below appears when you do an operation again.

KaPPA - View 4
Plant Pathway Viawer

| Invalid Session

@ Your session has expired

Your session has expired because of no operation for a long time. Please login from start page again.

Go to start page

You are automatically log off when you close all the browser's windows too.

11
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3. Uploading and Management of Data

The users can upload their own experiment data, map data, and correlation data to KaPPA-View4 and can
analyze them on it. This chapter covers the procedures for uploading and management of these user's data.
Refer to the 9. File Format for the details of the uploading files.

3-1. Temporary and Permanent Uploading

There are two types of data uploading procedures as follows.

Temporary Uploading

The uploading is performed through the "Temporary Upload" function on
the Main Menu.

The uploaded data are treated as temporary data and deleted after
logging-off.

Permanent Uploading

The uploading is performed through the Side Menu of Power Users'
main window.

The uploaded data are stored in the KaPPA-View4 server and can be
utilized by the user immediately after logging-in. The data are removed
from the server when the Power User's account is deleted.

The uploading procedures are essentially the same, except the menu to access them differs.

3-2. Uploading Experiment Data

Experiment data are those such as gene expression data obtained by DNA microarrays and metabolite data
detected with metabolomics technologies. The experiment data uploaded to the KaPPA-View4 can be
accessed through the "Analysis" function and utilized for representation on the pathway maps.

Follow the step below to show the Experiment Data uploading interface.

Temporary Uploading

Click "Temporary Upload" on the Main Menu and then select
"Experiment" tab.

Permanent Uploading

Click "Experiment Upload" on the Side Menu.

Click "Browse" to select the uploading file on your PC, and press "Upload".

Experiment File (

(s )

The selected file is scanned and the the names and repetition numbers of the experiment are listed. Select a
type of data (Transcript or Metabolite) and species name, and change experiment names and repetition
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numbers if it needed, and then click "Submit" to start uploading and registration the data to the
KaPPA-View4 server.

xperment Type - O Transcript & Metabolite

Species Arabidopsis thaliana %
Experiment Name Repetition Mumber | Comment
comp test1 1

2

[ Submit ] [ Preview ]

*Click "Preview" to confirm the data by listing first 100 lines of the file before submitting.

After completing the process, you can see the following message. It takes a few tens of seconds.

@ The operation succeeded

If the file contained experiment IDs that are already used in the KaPPA-View4, the following message
appears. By clicking "execute" the old data will be overwritten by new one.

Following experiments are duplicated. Are you sure to update old data ?
Experiment Set : KES000441D8

Experiment : KEP0000333

Experiment : KEP0000333 (2)

Experiment - KEP0000333 (3)

=)

NN -N-N )

3-3. Uploading User Maps

In addition to the metabolic pathway maps that are provided by KaPPA-View4 as defaults, users can upload
their own pathway maps (User Maps) and utilize them for their analyses. The free software "Inkscape" is
used to create the User Maps in scalable vector graphics (SVG) format. Refer to "Manual on User Map
Creation" for the details of User Map preparations.

Follow the step below to show the User Map uploading interface.

Temporary Uploading Click "Temporary Upload" on the Main Menu and then select "Map"
tab.
Permanent Uploading Click "User Map Upload" on the Side Menu.

Click "Browse" to select the User Map file (.svg) on your PC, and then press "Upload".

User Map File (

| Upload l
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A preview appears under the interface. Enter the map name and press "Submit" button. The "Comment" can
be left blank.

Eucdmd CoA H Diydrofipoamide

oyniheize y srnylrasEns *
Ewdnae dehydognzs Kzthionine depradadian

N0 150 - ANRIIEI2E

Map Mame| [My Map 1|

Comment

The map name will be displayed on the Metabolic Pathway Tree on the "Analysis" and the "Map View"
functions.

After completing the process, you can see the following message.

@ The operation succeeded

3-4. Uploading Correlation Data

Gene-to-gene and metabolite-to-metabolite relationships such as correlation coefficients of gene
co-expressions and metabolite co-accumulations can be overlaid on the pathway maps. This is the unique
function of KaPPA-View4, facilitates researchers to find new functions of the genes and their regulatory
mechanisms.

Follow the step below to show the Correlation Data uploading interface.

Temporary Uploading Click "Temporary Upload" on the Main Menu and then select
"Correlation" tab.

Permanent Uploading Click "Correlation Upload" on the Side Menu.

Click "Browse" button to select the correlation data file on your PC. Select the data type (Gene or
Compound), enter the data name and comment, and press "Upload".

Type : { ® Gene O Compound

Correlation File - |[C:\Documents and Settings\F 2 7k Fkpedicorelation'd(ZHE..
Mame - ||my correlation 1

Comment - ||sample

| Upload I

After completing the process, you can see the following message. It might take a few dozen of seconds to
several minutes according to the file size.
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@ The operation succeeded.

3-5. Management of Uploaded Data (for Power Users)

The data uploaded by a Power User according to the procedure for permanent uploading can be edited and
deleted by the Power User.

Click "Personal Data List" on the Side Menu.

Personal

B Experiment Upload

User Map Upload

tion Upload

onal Data List

Utilities
B Password Change

B Profile Edit

Select "Data Type" and click "Search™ button to list up the uploaded files. The resulted items can be filtered
by keywords and date of uploading.

e
Comment | - | @AND OOR
max. 5 key-words separated by space
Uploaded Date |2009/10/01 = - | | =]

W

3-5-1. Editing of Data Information

"Edit" buttons appear at the right of each row of the list when "Experiment Set" was selected. Press the
"Edit" button to pop up detailed information (meta data) for the experiment data.

[ | Experiment Set Name Uploaded Date Edit
[ | TempSet_000001 2009/10/26
-
MeJA treated cells 2009/10/26

Press "Update" after editing the meta data to reflect the alteration.
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[Basic Information]

Item Value

type

Set_Set ID KES000441D8

Set_Experiment Set Name MedA treated cells

Set_Array Type Arabidopsis thaliana (AGI codes) hd

| Update I

3-5-2. Removing Data

Check the items to delete and Click "Delete" button.

[ | Experiment Set Name Uploaded Date Edit
O | TempSet_000001 2009/10/26
MeJA treated cells 2009/10/26

=1

3-6. Sending User Maps to the KaPPA-View4 Administrator (for
Power Users)

Despite our best effort, there may be information error or deficiency in the default map. Once user maps
with corrected errors or species specific pathways that default map didn’t cover are completed, consideration
them to the public is greatly appreciated.

Power Users can send their user map to the KaPPA-View4 administrator with simple steps. The
administrators will discuss on using the user map for improving the default map. We acknowledge the map
donor with a great appreciation.

The "Send to Admin" button appears when "Map" is selected as a data type. Check an item and click "Send
to Admin" button.

O | Map Name Map Comment Map Date
[L]] | My Map 1 2009/10/26

e ————
[ Delete ][[ Send to Admin "

A window pops up to show the preview of the map. Enter comments to the administrators and press
"Submit" to send the map data.
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[Comment]

=)

The message can be either in English or Japanese. The administrator will e-mail the user to discuss the
treatment of the user map.

Do not forget to send the following information.

- Name

Used for specifying the contribution.

- Affiliation

Used for specifying the contribution.

- Contact e-mail address

The administrator may contact regarding the user map information.
- Use of the user map

1) Information addition to the default map

2) Curation of the default map

3) Adding a new map

Please let us know the suitable species and position on the Pathway Tree.

Note:

Convert all characters to outlines when the user map to be sent uses any fonts other than Arial.
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4. Data Analysis

This chapter covers the functions of data analyses on the metabolic pathway maps which are available
through the "Analysis" on the Main Menu. KaPPA-View4 provides various analysis functions as listed
below.

- The genes, compounds and enzymatic reactions represented as squares, circles and arrows, respectively,
are painted with proper colors according to the experiment data.

- Up to 4 maps can be simultaneously displayed and used for the analysis on a single browser window.

- Genes not drawn on the default maps can be analyzed by creating "Simple Maps" from the user-input gene
IDs.

- Gene-to-gene and/or metabolite-to-metabolite relationships such as correlation coefficients of gene
co-expressions and metabolite co-accumulations can be overlaid on the pathway maps.

- Overview of experiment data and correlation data are available through Bird's Eye Maps.
- Experiment data can be compared between the species and the results are represented on the maps.

- Two experiment data from a species can be compared and represented on the maps.

4-1. 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 as 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 A
Exp. Data 1
Exp. Data 2
\. J
Metabolite data A
Exp. Data 1
Exp. Data 2
\. J

4-1-1. Creation of a "Compared Experiment Pair"

18 |
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Click "Analysis" on the Main Menu.

Map View Search Download

Tempaorary Upload

Main

A data search window appears. Select a species, check Experiment Type (TRANSCRIPT or
METABOLITE) and press "Search" button to list up the registered data. The results can be filtered by other
conditions such as uploaded date if it needed.

Species |Arabidop9i9 thaliana V|
Experiment Type @ TRANSCRIPT O METABOLITE
Upload User All v
Upload Date ‘||2009.r10m1 |E - |2009110/31 |=
: [- Set ID v
Experiment Set Header
0044 | ®AND OOR
_ |Data_ V|
Experiment Data Header
| ®AND OOR

[ Search

)l

Reset ]

The data uploaded by the users according to 3. Uploading and Management of Data and the default
data provided by KaPPA-View4 are available from the list.

Analysis
Species IArabidupsis thaliana 'l
Experiment Type # TRAMSCRIPT © METABOLITE
Upload User All A
Upload Date | E - | =
Set -
Experiment Set Header = J
@ AND € OR
Data hd
Experiment Data Header = J
® AND COR
Search | Reset
Showing | 10 x| per page
Showing 1-2 of 2
Set 1D Set Name Array Type No of Exp | Uploaded Date Related Data
b | KES1 Demo Data AGI codes 7 | 2009/09/16
P | Ath Demo Data Ath Demo Data AGI codes 4 | 2009/10/01

In KaPPA-View4, several experiment data can be grouped and managed as "Experiment Set". For example,
DNA microarray data obtained at several time points after a drug treatment can be registered as an
experiment set. The items appeared in the list show the names of the Experiment Sets. By clicking an arrow
head ( #) placed on the left of each row, each experiment experiment data belonged to the Experiment Set
appears.
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SetID Set Name Array Type | No of Exp | Uploaded Date Related Data

@ Ath Demo Data | Ath Demo Data AGI codes 4 | 2009/10/01

Exp ID Exp Mame Comment Type

ﬁ TempExp_000001 Ath A quantitative

ﬁ TempExp_000002 Ath B quantitative

= TempExp_000003 Ath C quantitative

@ TempExp_000004 Ath D quantitative

P | KES000441D8 | MeJA treated cells | AGI codes 1| 2009/10/26

Click a data icon ( E) to add the data on the "Selected Experiment" panel at the top-right.

[Selected Experiment]
Transcript

[ath A

Metabolite

Compared Experiment Name

g aa

[setont

Add| Clear Al |

By clicking the icon of another data, the data is registered as the second data.

[Selected Experiment]
Transcript

|ath A

|ath B
Metabolite

Compared Experiment Name

&l &l &l 4]

|set001

ﬂl Clear Al

The added data can be removed by clicking the remove data icon (=4) on the "Selected Experiment" panel.

After selecting a pair of gene expression data, users can further select a pair of metabolite data as following
the similar procedure described above. Select "METABOLITE" for Experiment Type for adding metabolite
data.
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[Selected Experiment]
Transcript

Jath &

|ath B

Metabolite

[ath A

[ath B

g8 8

Compared Experiment Name

[sat001

Add | clear Al |

After adding a pair of transcript data, a pair of metabolite data, or both of them, enter a name and click
"Add" to register a Compared Experiment Pair.

[Selected Experiment]
Transcript

|ath A

|ath B

Metabolite

|ath A

[ath B

& Bal

Compared Experiment Name

ath 1]

g

] Clear All |

The registered Compared Experiment Pairs will be listed at "Compared Experiment List" as shown below.

[Selected Experiment]
Transcript

Metabolite

Compared Experiment Name

i i

[setoo1

@ Clear Al |

[Compared Experiment List]

P Ath 1

)

Next == |

panel. Edit the selection of the data and/or the name, and click "Add" button again to fix the alteration.

|21
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The users can register several Compared Experiment Pairs by repeating these steps.

[Compared Experiment List]

¥ Ath1 =)
¥ Ath?2 )
M Lat @3
¥ 0Osat 23
¥ 0Osa? 28
M Siy1 3

The registered Compared Experiment Pairs are effective until logoff.

eType of Experiment Data

There are two types of experiment data, "quantitative” data and "ratio" data, which are recognized at the
right most column of the experiment list.

A "quantitative" data holds quantitative values from a single experiment data. The users can register a pair
of two quantitative data as a Compared Experiment Pair.

A "ratio" data holds ratio data such as gene expression ratio values detected by a 2-color DNA microarray
experiment. The ratio data can be registered by itself alone without pairing to another data to create a
Compared Experiment Pair.

(N
3 | KEP1 5 Lig:;lflﬁ—ﬂai]';f}? cells - dark hybridized with [sample_B1] quantitative
= (EP1_6 | [sample_C1] Leaves (38 days) | hybrndized with [sample_C2] quantitative
= (EP1_T | [sample_C2] Stems (80 days) | hybrdized with [sample_C1] quantitative
3 | KEP1. 8 [sample_D log (ratia)] TB?_CEI!S Log (ratio) data of nwthyljamn_unate (MedA ratio
— | - MeJA treated vs control (2hr) | treated and untreated (control) T87 cells
N—

As the gene expression data and metabolite data must be described in log scale and linear scale, respectively,
the changed values between the two quantitative data of the Compared Experiment Pair are calculated by the
subtraction (for genes) and division (for metabolites) of them during the process of color representations on
the maps. In the actual data processing, the "ratio” data is treated as a special case of a "quantitative" data
which is paired to a control data where all the genes have value of 0 and all the metabolites have value of 1.

eRepresentation of Quantitative Data

In addition of representations of a pair of two quantitative data (normal usage), a quantitative data from a
single experiment can be represented also on the pathway maps to use this property. There are two
approaches.

1) Upload the quantitative data obtained from a single experiment as a "ratio" data.

22 |
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2) Upload the quantitative data obtained from a single experiment as a "quantitative™ data, and upload
another control data as "quantitative™ which contains expression values of all the genes as 0 or values of all
the metabolites as 1. Create a Compared Experiment Pair with the two data.

Note:

The color gradation which indicates the magnitude of the values in KaPPA-View4 is set so that no change
genes and metabolites are painted in the color at the center of the gradation. As gene expression values are
treated as log scale and metabolite values as linear scale, 0 and 1 as calculated ratio are the values
corresponding to no change for the genes and the metabolites respectively. Therefore, to represent
transcriptome and metabolome changes appropriately on the maps with the maximum range of color
gradation, we recommend normalizing the data by a proper value such as global mean and median to adjust
the representative to be colored in the center color of the gradation.

4-1-2. Selection of Compared Experiment Pairs for Browsing

Select Compared Experiment Pairs to be represented on the pathway maps. Up to 8 pairs can be selected
here. The names of the selected pairs are listed at the upper part of the map browsing window, and by
clicking them each data can be quickly displayed on the maps.

Check the Compared Experiment Pairs to browse at the "Compared Experiment List".

[Compared Experiment List]

W |Ath1 |
I |Ath 2 |
M |Lja 1 R
¥ |Osad =
[ |Osaz2 =R
W |Sly 1 @O

Click "Next" to transit to the next page.

Compare Exp Name Exp Name Data Type Species Repstition
Alh 1 Ath A Transenpt Arabida FiFz
B amscnpt Arab FiF2

Compare Exp Name Exp Hame Rapatition
Ath 1 Agh A Fi1Fz2
A B Fi1F2

Compane Exp Hame Exp Name: Duta Type Species Rupetitson
Liat anseipt | Lotus jog FiF2
2 B a s japo FiF2

Compare Exp Name Exp Name DataType | Species Repetitson
cript a FiF2

|23
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In this page appeared, users can change the directions of ratio calculations and can select the repetition data
to be calculated.

Select directions of the ratio calculations from the pull-down lists. This is disabled for "ratio™ data.

Compare Exp Mame Exp Name
Ath 1 Ath A
Ath B

IAth A Ath B 'l

EAth A J Ath B

Ath B/ Ath A M8

= - Fyn Name

An experiment data can include more than one experimental repetition and they can be distinguished by the
repetition number (Refer to 9. File Format for more details of data file format). The repetitions included in
the data showed in the "Repetition" column. Uncheck the repetitions if you don't like to include them for the
analysis. Representative values for the genes and metabolites are the mean values calculated only with the
checked repetitions. And then, the ratios are calculated as the decided directions.

| Analysis

Compare Exp Name Exp Name Data Type Species Repetition

Ath Leaves / Cells [sample_A1] Leaves (21 days) Transcript Avrabidopsis thaliana 102
[sample_A2] T87 cultured cells (14 days) Transcript Arabidopsis thaliana ~ 1§|72

I[aamp\e_ﬁd] Leaves (21 days) / [sample_A2] T87 cultured cells (14 days)j

Compare Exp Name Exp Name Data Type Species Repetition

Ath Light / Dark [sample_B1] T87 cells - light grown (10 days) Transcript Arabidopsis thaliana 1
[sample_B2] T87 cells - dark grown (10 days) Transcript Arabidopsis thaliana 1

I[aamp\e_m] T87 cells - light grown (10 days) / [sample_B2] T87 cells - dark grown (10 days)j \ /

Click "Next" to proceed.

[sample_B2] T8 cells - dark gr

I[sample_EI‘l] T87 cells - light grown (10 days) ! [sample_B2]

Mext :=:=[ |

The data browsing window appears.

Select a species corresponds to the selected Compared Experiment Pair from the pull-down list.

24 |



KaPPA-View4 Advanced Manual

Universal

& arbohydrate metabolisr

‘Amino acid, nucleic acid
B ipids metabolism
H|soprencid metabolism

Phenylpropanoid and shi

Gene families and misce

B Functional categories

Map View

=

Arabidopsis thaliana

1. Select a name of species (or "Universal”) from the pt -
Universal

2. Click on a map or a map category on the metabolic |
Lotus japonicus
Oryza sativa

Solanum lycopersicum
-'Lipicls metabolism

Hlennrannid matahalicm

Select a pathway map from the "Metabolic Pathway Tree" to show the pathway map on the right side of the

window.

IArab\dnpsws thaliana

j |Ca|vincyc|e

ElArabidopsis thaliana metabl2
Compared Experiments]
E-Carbohydrate metabolisr f B B :
M Ath1 [ lja1 [ osat [0 8Sly1 [0 Athleaves/ Cells
Bl cycle, Show All Experiments Compara |
Glycolate "
> FlGakin yole]th 1
Bl clycolysis/glicg ranscript - Ath A/ Ath B
B | Metaholite: Ath A / Ath B
Phosphoenolpyr
TCA cycle
Bl Glyoxylate cycle Calvin cycle
Glycerol metabg kinasa
— 3-Phospho- ’ "~ Cyesraldsiyte 2 Triosaphosphate isomerase
®\ono-, di- and oligose D-glycarate EPhosphe Dglyezrog e
DEmE s g Gehosshats o
B-Polysaccharide metat Glycolate pathuzy jet === (@) @ Dihydregacstone
Glyoaraldehyda 3-phosphats phosphate
E-\iscellaneous carboh Y dahydrogansss
O (NADP+]{pheephoryisting)
BAmino acid, nucleic acids H Ribulosa hisphoephate HEE oo
carbuiylasa small eubunit L bisphosphais
I L H L] El  aidolase
} ' () ™ S, -,
Create Simple Map | . Carbendiovide  Carbon diwids 1ENSKBIDIEES D-Fructosa 6-
D-Ribuloza (Atmosphers) phosphats
15-biephosphats
D-Fructosa 15-
bigphoephata
D-ylulosa
Fhogphoribulokinasa 5.pr’.'1,5phm mEo

Fructoss bisphosphatase

4-2. Data Browsing on the Maps

4-2-1. The Data Browsing Window

The data browsing window is composed of 4 parts.

|25
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Lotus japonicus -

| Calvin cycle

[Compared Experimenis] B
[ Setoot [ Set002 [ Set003 FF Set004 [ Set00s
ition and cent
A Calvin cycle Show All Experiments |LCOMPAIS
Set004
Transcript: Lja A/ Lja B
etabolite: Lja A/ Lja B J
Calvin cycle
e C
3-Phospho- . Phogpho-D-gl b i
E il iz Shmaaie .
Bofvearcha Glycolate pathay J=n= Dihydroryacabong
EVliscella dehydrogenasa
Wisce H (NADP*)(phosphorylating)
. H Ribulcss bisphosphats
EAming acid, nucleic acidje cartostsa el eubunit B o
“ » sldddasa
CE';ﬂ-"-‘"—”:“;;-;svhundmﬂs Tromisiokog D-Fructose 6 e
Create Simple Map beRibulose (imosphers) phesphats
1.5-bisghosphete ® R
" bisphosphats
Phosphecbulchinasa il =
Fructoss bisphosphatzsa
a
D-Ribulcsa 5-
phcsphata
D-Ribulose 5-phosphate D-Enyhrosa 4-phosphata
Sepimarasa
O =
Ribosa 5-phosphata
isomeraea Fructesa bisphosphatasa slddase
] . ﬁgr:;?:hrds 3 Aldolase
Sadchepiulose
4 o bisphosphatass
=]
0-mibuse &-phosphate o O-Sedchaphulosa T- D-sedchapuiose
Unitg112 - 2088103715
\ i [ pheephats 17-bisgheephele )
Mmp\e Map] D )
Add Related Map
Correlation Line
Carrelation Color Range Number
Gene |Nn Lines j |-3 06 ~[10 High = [0 /0
Compound |Nn Lines j |-3 06 ~[10 High = [0 /0
Update Correlation
\ Element List | Correlation List | Histogram | Color Legend | Download Plain Map | Print Map )

A: Pathway Tree

Metabolic pathway maps are categorized and represented as a tree structure. By selecting a species from the
pull-down list, the metabolic pathway tree for the species displayed. Click a leaf of the tree to show the
corresponding metabolic pathway map in the area C. When a branch of the tree is clicked a category
indicator map corresponding to the category appears in the area C (Bird's Eye Maps, see 4-2-6. Bird's Eye
Map). When "Universal" is selected from the pull-down list, maps for representing all species genes will be
displayed (Universal Map Mode, see 4-2-3. Map Mode). The "Create Simple Map" button appears if a
species other than "Universal" is selected, which is utilized for creating a Simple Map according to the
user-input gene IDs (see 4-4-1. Simple Map).

B: Upper Control Panel
The names of the selected Compared Experiment Pairs are displayed. By clicking one of them the

corresponding data are represented on the maps in the area C. Data comparison between the Pairs can be
performed through the interface in Universal Map Mode.

C: Map Area

According to the settings of the Pathway Tree and the Control Panels, metabolic pathway maps and category
maps are displayed.
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D: Lower Control Panel

There is a setting button for Multiple Map Mode where up to 4 maps are displayed in the area B (see 4-4-2.
Multiple Map Mode). There is also a control panel for correlation data overlaying (see 4-4-3. Overlay of

Correlation Data).

4-2-2. Metabolic Pathway Tree

The Metabolic Pathway Tree provides an interface to select species and pathway maps to view.

When a leaf (lower most layer of the tree) is selected, the individual pathway map is displayed.

Arabidopsis thaliana j' | Aromatic amino acid biosynthesis

[Compared Experiments]

Amir M Set001 [0 Set002

; Show All Experiments |_COmpare
E

E Setd01

Transcript : [sample_0] All zero control / [sample_A1] Leaves (21 days)
Metabolite: [Kazusa] T87 GrowthCurve day 01 / [Kazusa] T87 GrowthCurve day 02

Aromatic amino acid biosynthesis [ Ubiquinons 1
biosynthesis

o= -; m
+*{ Moncignal
" Hisidinc-phozphate amincansirasa ,+
.| Pentose phosphate patfwray | biosythesis
==| Calvin cycle - Flavonoid
*-,, | biosynthesis
. ‘A

Salicylate
biasynthesis

A (5 2-Deyire-Sdeompho-i
heptonaia alddlase Phosphcanol- o
phenala L-Arogansta
Create Simple Map DEnirose Pyt ‘Amgenats dehydrogensse
s-phosphats Choriamate mutase

a

Tphogphats ()
* Dehytrquinala

[u]
g ) o
S-Deng-Darabino, I —— o o Foiic acid hiosynthesis
epocensia Somospte | Cronamas synass e fo T Tyrosine
O -~ == Salicylate biosynthesis metabolism
srrihas LeTyrosine

Cheriamate

]
O s encippmumiehiimsts  JOE
5-phosphata [=mi=)
symihass Broo
o O tersmicon R _
y Typtophan
5-Dehydrequinsts 3-phosphate anthrarilets wessnzoyantraniats @@= motabotam
I Anibvarilats T’ Anibraniats n-boroyonorose. Ve
Shikimsla kinass, ey | CIHGE nypicphansymihass | e,
irenserase g2 A
EEE [m} Auxin biosynthesis |
85 1-z-Cartogphenylaming)- o -
+-de-D-riulose 5-phosphate *
T e il I
5 Dohygroshikimate Shikimate sy Crivaniats domarasa | phesphata syninaza | MOSS-GheErl prosphsts
anhraniate oo

Uniogo7 - 20080404

When a branch (internal node of the tree) is selected, a map is displayed where all the pathway maps
belonging to the category are schematically indicated as indicator bars (Bird's Eye Map, see 4-2-6. Bird's

Eye Map).
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Arabidopsis thaliana B | Amino acid, nucleic acid and nitrogen-containing deri

sis thaliana

View Thumb Nails View Birds Eye Map

lisr

drate m

(= mino asid. nucleic acid_|)
FAsp and related Display Mode - |Name hd ﬂl

Amino acid, nucleic acid and nitrogen-containing
derivative metabolism

Fistding and nudlek: agd metabolam

Asgariate and asgargine metatdlisn DR —— D || @ D
| Crypioghan rssaion ) || (Brine et )
T || [ 3 || (e )

) || Game D) || it omgrinesis D)
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Treane ; (Gomstesin bomprinesis O )| G )

Chitarats and reied amin ad retaEa

{(Serine and glyzine metabolism Methicrine chain ebngation polhuay
Sulfur and cysteine netabolism Gluccsinelate biosyrihesi o ndfain elongated

‘Clutamste and Glutanine retabisn { Nimte s

Auminine and proline metatolism ) -
|G || G
(Biesymhesi ot el ptoand sinene ) | | G ]| [ ——

Glutathione bicsyrithesis D) ‘:'\

Leusine, valine, iscleacine and anine metbalsm

Aomimcacy RNA. by mbesis

Leucine e iscleucine degrdticn

Click "View Thumbnails" button when a Bird's Eye Map is displayed to switch the Map Area to a tree-like
representation of pathway map thumbnails.

Arabidopsis thaliana j‘ | Amino acid, nucleic acid and nit ini tabol,
ElAr psis thalia =
h te mef View Thumb Iails | View Birds Eye Map
E-Amino acid, nucleic acid
Amino acid, nucleic acid and nitrogen-containing derivative metabolism
| Aspartate and related amina acid metabalism
Aspartate and aspara. Lysine, threonine an... Lysine degradation Wethioning metabolis...

=
===

Threonine and methyl Pyridine nucleotide

|— Glutamate and related amino acid metabolism

Glutamate and Glutam... Argining and proline... Proline and 4-hydrox... of chio

| Leucine, valine, isoleucine and alanine metabolism

Leucine, valine, iso... Leucine, valine and ...

4-2-3. Map Mode

The pull-down list above the Pathway Tree is an interface to switch the species to view. When a species
name is selected in the pull-down list, the Pathway Tree corresponding to the species appears, and the
pathway maps with the gene symbols for the species are displayed. We call this mode as "Species Map
Mode".
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D-Fructoss 15-

D
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Oe O isphosphatase
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D-Ribose s-phosphate D-sadoheptuloge 7- D-ssdcheptulose
Unico 12 - 2008003115 hesphats -
Transkelolasa e T pphesphee

When an item "Universal” is selected in the pull-down list, a Pathway Tree for all species appears and the
pathway maps with the genes from all the species are displayed. We call this as "Universal Map Mode".

IUmversaI

Arabidopsis thaliana
Lotus japonicus
Qryza sativa

Solanum lycopersicum

=

E Eaiin cycle

=Y
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Universal d | Calvin cycle
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s
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Transketolase
Select Species |

1.7-bisphezphats

Element List | Download Plain Map | Print Map

Users can select the kind of the species that are represented on the pathway maps in Universal Map Mode.

Click "Select Species" button below the Map Area to show a pop up window for species settings. Check the
species, click "Submit" to fix the change, and click "Redraw" to refresh the Map Area.

e
| Species Select
T | Spacies Name Shont Canvention
12 | Asabadopss thalana | Ah
T | Lolus ppomcus &
[ = . Oryza aativa Osa
r . Solanum lycoparsicum | Sly
Submit Radraw |
x 0 i [ | | @ Aa=aak [F00% - 4
4-2-4. Metabolic Pathway Map
eMap Symbols
The elements on the pathway maps such as genes, compounds, and enzymatic reactions are represented as
the following symbols.
Element Symbol Note
genes I:' (Squares)
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metabolites O (Circles)

enzyme I—

reactions

(arrows)

The color of the arrows correspond to the mean
value of the genes assigned

to the reactions.

links to the other [ ]
pathway name

By clicking, the corresponding pathway maps is

maps displayed.
(round rectangles with a
text)
genes When there is not an enough space to draw all
Totor T the genes near by the enzyme reactions, this
symbol is displayed. By clicking this, the
(Squares with |:|) symbols of the genes are shown in a pop-up
window.
Glycerol metabolism

Aromatic amino acid biosynthesis
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... pentose phosphate patiay
. - Calvin cyele
Glycolysis
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Frephanata dehydrogenase
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-phosphais

Chorismata mutase

g
B Folic acid biosynth o
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hepiulosor S-phosphats Chorismats synthase - Tyrosin
F-phosphats @} O- metabolism
s-Dehydrequinais o Chorismata ™,
O sendpmugsniimae 58
3 phosphate =EED
s
smhas Q) eerzmboon [
Shikimeta ; Tryptophan
3-Dahydroquinate S-phasphats Anthranilste wpsnzpantrsniss (@ e i
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Shikimats kinasa | mER popan syrasd| v,
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[ |
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eColor Painting on the Symbols

g )
Auzin biosynthesis
5] !
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In the "Analysis" function, the symbols are painted as colors according to the experiment data. Click "Color
Legend" to check the color settings.

(=] isomarasa Fructoes bisphosphataes aldolasa
E Grtvcarrt‘a;::hyde 5 Aldolass
phiegl
sadoheptulose
bisphosphatese
O — O= = O
" _ES;:u::nsz:m:‘ghaﬁ D-Sadcheptulose 7- D-Sadoheptulosa
nino112 - rarshainlae pheephate 1,7-bisphosphats
[Multiple Map]
Add Related Map
Correlation Line
Correlation Color Range Number
Gene [No Lines = [ |os  -[ro | [[Hign=lo o
Compound |[No Lines =l o6 | ~[o [[rgn=lfo /o
Update Correlation |

Element List | Correlation List | Histogram{| Color Legend | Pownload Plain Map | Print Map

& | httpe/kpvkazusaor jprkpvd oolor Legend findex actionZexp T 'I
| Color Legend | Color Legend
[Transcript] [Metabolite] [Transcript] [Metabolite]
log, ,(Ratio) Ratio (Linear Scale)
Lower Upper Color Lower Upper Color
0.699 6 I 100.0 1000000 [
0.499 0.699 e 26 853 100.0 [
03 0499 [ 7194 26.853 1
0.1 0.3 1.932 7.194
0.1 0.1 0.518 1.932
-0.3 -0.1 0.139 0.518
-0.499 0.3 0.037 0.139
-0.699 -0.499 0.01 0.037
6 -0.699 [ 0.000001 0.01 [
[T @ stk [eaow - [ [ [ [ [@1s—dstb [*100% -

The pop up shows the colors and the corresponding ranges of the values of genes and metabolites that are
calculated as ratio between the experiment data paired in the Compared Experiment Pair. The value ranges
are shown in the scale of logarithm based on 10 for transcripts and linear scale for metabolites.

A color of an arrow representing enzymatic reaction is based on the average value calculated with the values
of the genes assigned to the reaction. The arrow never painted in the Universal Map Mode.

Users can change the range of the values for the color paintings. Click "Histogram" to show a setting
window.
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[} isomarasa Fructosa bisphosphatess aldoasa
E Glycaraldahyde 5- Aldolase
pheephata
sadcheptulose
bisphosphatase
O — O= = O
" _ﬂ?;:u::ns;;ﬂ;ghabe D-Sadohaptulosa 7- D-sadchaptulosa
nion112 - S phosphata 1,7-bisphosphate
[Multiple Map]
Add Related Map
Correlation Line
Correlation Color Range Mumber
Gene [No Lines = = s [0 |[righ =] so
Compound |[No Lines =l |[erREEN=] o5 | ~[io | |[Hen =P o
Update Correlation |

Element List | Correlation Lisf | Histogram | Folor Legend | Download Plain Map | Print Map

Histagram

[Transcript] [Mstaboins

A

Boegh () Wermal () Foe

[oew [oes [03 o1 [o1 o3 [oaw  [oes |

Submit | Redaw | Ciose
AR T T St B

A histogram of changes of gene expression values in the current data is represented. The boundary values of
the ranges are displayed in both log and linear scale. Click "Metabolite" to refer a similar histogram for
changes of metabolite values.

In default, 5 for transcripts and 100 for metabolites (as linear scale) are set as a boundary value to express
the strongest color (red). In other words, genes that expressions were changed more than 5 fold is

represented in red.

Users can change the boundary value for the strongest color. Input a value into the "Highest Linear Value"
field, and click "Calc" button. The histogram is refreshed.
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I Histogram

[Transcript] [Metabalie]

2907

P, LT Chy . i - Qg 2,
() Rowgh () Mormal ) Fine
. [
G T O O
Highast Linaar Valug !2 ]E_l

Submt | Redow | Close |

_ |
CEC TS B

Click "Submit" to fix the alteration. Press "Redraw" button to refresh the Map Area.

eExperiment Values

The value of each symbol can be seen in several ways.

- Place the mouse cursor on the symbols. The change value appears in a tool chip.

wdlv
Phosphoglycerate
kinase

3-Phospho-

3-Phospho-D-glyce
D-glycerate

phosphate
pooo T
‘ [At3g12780] (J.727'5Ce

dehyc
(NADI

||
[ Ribulose bisphosphate

- Click a symbol to open the Pop-up Information Window for more details (see 4-2-5.

Information Window).

Pop-up
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- Click "Element List" to show a list of the genes, compounds and reactions on the current pathway map.

Correlation Line

Correlation Color Range Nurmber
Gene [No Lines = [os -0 [[Hgh=lfe /o

JRED -]
Compound |No Lines j -ZI

s -[o |[Hgn=llo o

Update Correlation |

Correlation List | Histogram | Color Legend | Download Plain Map | Print Map
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In Universal Map Mode, users can select the species to list up.
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(lArah\dnps\sthahana vl Se\em'

Enzyme

Compared Exp 1
Enzyme ID Enzyme Name

Color Ratio Exp 1 Exp2
R0011201 RIBULOSE BISPHOSPHATE CARBOXYLASE SMALL SUBUNIT [0 | 01269 | 0508 0.381

ePrinting Maps

Click "Print Map" to print the current map. A pop up window opens to show the printout image. Right click
on the image and select "Print" to print.

Correlation Line

Correlation Color Range Number
Gene [Na Lines = | s -0 | ([ren=fe o
Compound | [No Lines = |[eREEN=] o6 -[ro | [[Hign=lfo o

Update Correlation |

Element List | Correlation List | Histogram | Color Legend | Download Plain Map | Print Map

eDownloading Maps

The pathway maps on the KaPPA-View4 are prepared in scalable vector graphics (SVG) format. Click
"Print Pain Map" to download the SVG file for the current map. The downloaded files can be used as
templates for creating User Maps (Refer to the Manual on User Map Creation).

Correlation Line

Correlation Color Range Number
Gene [Na Lines = | s -0 | ([ren=fe o
Compound | [No Lines = |[eREEN=] o6 -[ro | [[Hign=lfo o

Update Correlation |

Element List | Correlation List | Histogram | Color Legefd | Download Plain Map | §rint Map

4-2-5. Pop-up Information Window

By clicking on the symbols for genes, compounds, and enzymatic reactions, the Pop-up Information
Window opens to show detailed information for the element. Users can see the experiment values, the other
maps which also have the element on them, links to the related databases and so on.
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An example of a Pop-up Information Window for a gene is shown below. When several Compared
Experiment Pairs are analyzed, the values are represented in a line graph.

On the information window for an enzymatic reaction, the values of all the genes assigned to the reaction are
represented. By clicking on a line in the graph, users can jump to the information page for the clicked gene.
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4-2-6. Bird's Eye Map
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By clicking on an inter nodes of the Pathway Tree, the corresponding categories are represented as a Bird's
Eye Map where all the pathway maps belong to the category are indicated as indicator bars. Users can jump
to the individual pathway maps and other Bird's Eye Maps for child categories by clicking on the indicator
bars and the area surrounding the bars, respectively.

Arabidopsis thaliana 4 | Carbohydrate metabolism

- ] [ View Thumb Nails

Ce

CO2 fixation and central carbohyd:

. (Calwin cycle
o (Glycolmne patway
E‘"L.!SE!I’ Map G}cholysia"gluconeogsnesis
B Map 1 (_F'hosphoanolpyru'.’aﬁa and pyruvate |
(TCA oycle
< >

(G homviate cvale

As described below, Bird's Eye Map can be used to summarize the experiment data for each pathway map
and overview all of them.

eMap Names

Just after clicking on the internal nodes on the Pathway Tree, the names of the pathway maps are
represented in the indicator bars.

Carbohydrate metabolism

02 fixstion and cantral carbahydrats metsbalism Polyzaccharide meatabelism
Starch bi
Ccalwn cycle ) Estamh 3]
(ool pathvey ) (calluicsa biceyrihasis D]
(Glywlysis'g\uooneogenezis ) =
(Cellulose degradation j
and pyruvata D (c - )
(7oA cyde D] G -
(Glyoxylate yoe ] G — j
{ Slyeardl ) G pE—— )
Mono-, di- and oligeeaccharide metabolism (Homagalacluronan bioeyrithasis )
@ )
@exose phosphata pool ) ( | b b}
(Penbose phosphate cycle ) ( | )
((Sucrose matabolism ) IG L bi D)
(Trehalose matabolism ) ( I j
(UDP-sugar metabolism )
(‘GoP-sugar and ascorbete metabclism B Miscallanacus carbohydrats matabelism
| dTOP-sugar biosymthasis J _
(ncsitol pheephata ] €
((Pyricxal 5-phosphat i )

When experiment data or correlation data are represented on the Bird's Eye Map in Species Map Mode,
select "Name" from the "Display Mode" pull-down list at the top-right of the Map Area to switch to the map
name representation.
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Display Mode - Select

Experiment
Correlation

eExperiment Data

Select "Experiment" from the "Display Mode" pull-down list in the Species Map Mode to represent
summaries of experiment data.

Display Mode - | Correlation vI Select

Correlation

metabolism

Carbohydrate metabolism

CO2 fixation and central carbohydrate metsbolism ) Polysaccharide metabolism

T: 2512 T O v 7172 [T LT M: 45752
T 1111 T M 44
(7 25/ NN T M: 15115 I )
T: 20020 [T M: 5/5
T: 3131 T T M: 1617

(T ava W w55 I )
(G = T - ——)
T:3a38 [ M: 12
T: 7373 I M: 1010
T: 30030 T m: 11 )
T 4142 T M: 11111 [l
T: 3030 T T m: 12
T: 1219 [T M: a8
(I = )]

(T 1221 T — 45 )
(T 490 T 0 M:25 | D)

_)

Mona-, di- and oligosaccharide metabaolism M

T: 17217 S W 922 T T 144 1B M: 212

T:2n27 I M: 77 (T 3440 I v 45 D)
T:3w20 T M: 1616 (T 200 T M:25 | ])
T 4243 I T M: 14114 (7 5usa I M0 )

(72000 BT w55 B EE)| | (Toes B W51 )
T: 20020 [T M: 20020
Tes [ M: 1313 Miscellansous carbohydrate metabolism

. . UL e T ——
o T ves_ )| | M2z
(Tos_mEBE W wa mrow) | G2 M 10110
(IR see IYRTRYY )

Each indicator bar shows following information.

ex.)

(Toezus W R MENs )

T: Transcripts

a0 |
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The denominator shows the number of genes drawn on the pathway map (43), and the numerator shows the

number of genes having valid values in the current experiment data (42).

M: Metabolites

The denominator shows the number of compounds drawn on the pathway map (14), and the numerator
shows the number of compounds having valid values in the current experiment data (8).

Colors on the bar:

It shows proportions of the genes (left) and metabolites (right) painted in the color on the pathway map.

Therefore, if a large proportion of the color bar for genes on a pathway map was painted heavily in red, we
can recognize that expressions of most of the genes on the pathway were enhanced in the current data
comparison, implies the pathway might be activated.

When multiple Compare Experiment Pairs were analyzed, a data selection pull-down list appears at the
bottom-left of the Map Area. Select an item and click "Select" button to switch the data.

[Compared Experiment]
[Serto1 <]

eCorrelation Data

Number of gene-to-gene and metabolite-to-metabolite relationships on the pathway maps can be represented
on the Bird's Eye Maps. Refer to 4-4-3. Overlay of Correlation Data for more details on representation

of correlation data.

Select "Correlation™ for "Display Mode" and click "Select" button in Species Map Mode.

Display Mode - | Correlation vl

Select

Mame

2 metabolism

The correlation control panel appears in the Lower Control Panel. Select a data and set ranges to compile

and view data.
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[Correlation Line]

Correlation Range
Gene Ath: ATTED-I AthGeneCor v3 (13 hips) == 0. IU_E ~ |1_U
Compound IND Lines j IU_E ~ |1_U

| Update Correlation I

The relationship numbers are represented in the Bird's Eye Map as shown below.

Carbohydrate metabolism

COZ fixation and cantral carbohydrats metsbolism | Polysacaharide metaboism
T: 510760 M 082
T: 268/2500 | M 072 [ ] k ‘ L |
(T ] M0 [ ]
(7: 52/a5 I 1 015 | ]
(T 15020 M 0E [ ]
(T30 | I o7 [ )
R I 1]
(Ceorc D 0 [ )
(T: BI3E [ M2 [ ]
(T3] T MO0 [ ]
(Trzan Jwon [ ]
(73042 ] MO [ ]
(T 1230 [ M0z [ 0
(T2 | ] MOE [ )]
(T anai I )]
(T IER ]
y (T: 1540 M6 [ ]
" Mono- di- and oligozaccharide metabalism \ CT: L I 1]
T: 22173 ] M2 [ 1 CT; 166/ EI M: 02 [ il
(Tm2r | ] M 0T [ Il (T30 T ]
(75 [ ] M OMG [ i} (T3 | JW0s [ )
6: B3 [ 1 Moa [ )] (T; G5 M: 18 i
(T80 M D5 [ i} T 106/ S M- 011
(Twa | ] M 020 [ )]
(Tws | ] M.013 [ ] Wi s carbohydrate metabolism
— - T0M [ ] W 0iza [
[ M WE [ ]
(Tioe_ T p| | Gl e [ D
(e | T M 04 [ )]

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.
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4-2-7. Thumbnails of the Maps

Click on a internal node of Pathway Tree and then on "View Thumbnails" button to view the thumbnails of
the pathway maps arranged as a tree-like structure. Click on the thumbnails to jump to the corresponding

pathway maps.

Arabidopsis thaliana 'I

B Ara

View Thurmb ails

Carbohydrate metabolism

View Birds Eye Map

Carbohydrate metabolism

Calvin cycle

f— CO2 fixation and central carbohydrate metabolism

Glycolate pathway

Phosphosnolpyruvate

Glycolysisigliconsog

| Mono-, di-and oligosaccharid

e metabolism

Trehalose metabolism

Hexose phosphate poo

Pentose phosphate cy...

Inositol phosphate m.

4-3. Data Analysis Functions

This section covers various data analysis functions available on KaPPA-View4. Combinations of these
functions will accelerate the studies for gene functions.

4-3-1. Simple Map

As KaPPA-View4 provides data viewing functions based on the pathway maps, the genes not drawn on the
maps cannot be analyzed even if the values of such genes are included in the experiment data. To represent
the values of the genes not drawn on the default pathway maps, we provide the Simple Map function.

Any genes registered in the system with proper IDs can be automatically aligned on a Simple Map (as
shown below) according to the user input of IDs, and the resulted Simple Map can be used in the data
analysis as same as the default pathway maps. The gene IDs registered in the KaPPA-View4 are available

through "Download" function (see 7. Download).
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Simple Map 1

o e o e o o o o

Click "Create Simple Map" at the bottom of the Pathway Tree in the Species Map Mode. This button is
disabled in the Universal Map Mode, Bird's Eye view mode, and thumbnail view mode. A pop up window
appears.
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[mm]
"~ Glyceraldahyda 3-phesphats

dehycrogenase
(HADP (phoephoryiating)
Ribulcss bisphosphste
ﬁ carboxylasa emall subunil

phesphate

Fructres
bisphosphate
aldclasa

D-Ribulose (Atmosphers)
1.5-bisphosphate

Alddlase
D-Fructose 6+

phosphats

Phospheribulckinasa

Dxyulcse
&-phesphats

D-Fructosa 1.5

[==z] bisphosphate

o-Ribulosas-
phosphats

ooo

Fructesa bisphosphatase
3

D-Ribuloss S-phosphate
Sepimerase

Create Simple Map

D-Erythrose 4-phicephals

a

oo
o
Ritoss 5-phosphata
isomerasa

Frucioee bisohosohetasa aldolase

Input the IDs into the "Gene List", give a name of the Simple Map.
[Mew Simple Map]

rfﬂap MName
‘Simple Map 1

Gene List

At1232060 -~
At 1243670 E
At 1BB190
At1£58150 B
At 1263230
At 167090
At1g71100
At 1279650
At2z01140
At2g01230
\

Add |[ Clear

Click "Add" button to fix the input.
[New Simple Map]

[Created Maps
Map Name

Simple Map 1 |
‘Simple Wap 1
Gene List

At1232060 »
At 1z43670 5
At1256190

At1258150 I
At1zE8230

At1267090
At1g71100
At 1278650
At201140
At2201250

2

Clear
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Click "Redraw" to refresh the main window. The created Simple Map appears in the Pathway Tree.

Simple Map 1
00000000000 O000OO0OO0O00O0OO0O0D0O0O0OO0O0O0OD0OO0O0O000

There are three ways to input the gene IDs into the "Gene List" area.

- Direct input by manual

Input the gene IDs directly into the area. The IDs must be separated by newlines (returns).

- Load from File

Click "Browse" button to select a text file where gene 1Ds are written in each row. Click "Load From File"
to load and input the IDs into the Gene List area.

- Load from current Map
Gene IDs are retrieved from the pathway map currently displayed. Click "Load From Map" button.

Gene List

At 132080 ”~
At 1243670
At 1£56190
At 1£68160
At1263230
At 167090
At 171100
At1273550
At 2201140
At2g01290 v

Add [ clear ]

Load From File

Load From Map

4-3-2. Multiple Map Mode

Up to 4 maps are displayed on a single browser window and they can be used simultaneously for color
representations and correlation overlaying. The mode referred as "Multiple Map Mode" helps users to
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4. Data Analysis

compare omics values between several maps, investigating regulatory relationships between genes on a
pathway map and maps for gene families such as transcription factors, and so on.

Click "Add Relation Map" button at the bottom-left of the Map Area in Species Map Mode. A setting
window pops up.

sadoheptulosa
bisphosphatase
il
R

’ ] ]
D-Ribose S-phosphate D-Sadchaptulosa 7-
Unioa112 - M0B0GAS pheephats
Transketolase
| Add Related Map ||

Select a pathway map from the pathway tree on the pop up window to set the map on the preview panel on
the right. Up to three maps can be selected here. The upper-left position of the resulted multiple map is
interlocked to the Pathway Tree on the data browsing window, therefore users cannot select the map for this
position (indicated as "Current Map" as shown below).

3 Plant metabolic pathways

Carbohydrate metabali

EAmino acid, nucleic ac

| Multiple Map Create

-

TCA syle

L\FIUS metabaolism

Isoprenoid metabolism
Phenylpropanoid and s
Gene families and misi

Functional categories
= User Map Current Map

Click "Clear" button at the bottom of each map preview if you want to remove the selection.

After selecting the maps, enter the map set name and click "Add" button to register the combination of the
maps.

Name - |Multiple Map 1 |ﬂAdd]][ Redraw |

Click "Redraw" to refresh the main window.

Name - | Multiple Map 1 | |Add ||| Redraw ]|
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Close the pop up window.

A pull-down list named "Multiple Map" appears at the bottom of the Map Area. Select the registered name
and click "Select" to show the map set (Multiple Map Mode).

calvin cyda

Arometic aming ecid biosynthesis

g P phomam by

Multiple Map]
Multiple Map 1 v

The upper-left panel of the Multiple Map is interlocked to the Pathway Tree. By selecting a pathway map
from the Pathway Tree, the upper-left map on the Multiple Map is replaced to the selected map.

Select "- Single Map-" from the pull-down list and click "Select" button to return to the normal display of
the maps (Single Map Mode).

[Multiple Map]

I- Single Map - || Select
" Sin

4-3-3. Overlay of 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
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4. Data Analysis

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 0 or 1 is acceptable. Please try to project your own ideas onto the pathway maps with KaPPA-View4.

eData Selection and Display

A control panel entitled "Correlation Line" appears at the Lower Control Panel in Species Map Mode
(Correlation Control Panel). Select correlation data for genes and/or compounds from the pull-down lists
and click "Update Correlation" button to overlay the data on the pathway map.

[Correlation Linej

Caorrelation Caolor Range Number

Gene [Ath” ATTEDI AthGeneCor_v3 (1388 chip.~] || IEEBI=] 06 | ~[10 | |[Fieh =] [0 /30
Compound IDemo data - from time course exps. of drlj IGREENj IU_G ~ |1_0 IHigh 'l IU_ /3

Update Correlation |

Gene-to-gene and/or metabolite-to-metabolite relationships are represented as curves. The color of the
curves can be set on the Correlation Control Panel too.

Glycolate pathway

Glutaming
- aipha-kstoglutarate
D-Ribulcss slphe-Ketoghitsrate minolransfara:

.5-bigphosphete

Ribulces bisphcsphate
carboxylasainypensse

Calin cycle e =z y Clulsmata synbesa
P ) /
. { \ o
\
\

-Phospheglycaraa

Glyceratn
kinasa

Hydrogpyuats sarine L-serine

Urico118 - 20080315

Information about the default correlation data are available on the "Statistics" page of the KaPPA-View4.
Refer to the supplemental file of KaPPA-View4 paper too for more details.
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KaPPA - View 4

Kazusa Plant Pathway Viewer

Home Overview N Download Link Publication Contributor Abouty
| Login
Welcome to KaPPA-Viewd Classic Go to My Page

Name:
Enter Password

Please click the bution to start. All the data is freely accessible for public &I

users. More advanced, you can save your own data on KaPPA-Viewd by
creatina vour account. Enter and click "Create Account” for an immediate

S 2

Arabidopsis thaliana Ath: ATTED-Il AthGeneCor_v3 (1388 chips) PCC == 0.6

Correlation Data (gene-to-gens)

Ath: ATTED-I AthGeneCor_v3 (1388 chips) PCC == 0.795 (top 5 x genes)
Ath: ATTED-I AthGeneCor_v3 (1388 chips) PCC <= -0.6
Ath: ATTED-Il hormones (236 chips) PCC == 0.817 (top 5 x genes)*
Ath: ATTED-I tissues (237 chips) PCC ==0.916 (top 5 x genes)*
Ath: ATTED-Il stresses (298 chips) PCC == 0.739 (top 5 x genes)*
Ath: ATTED-II c4.1 (1388 chips) MR == 100
Ath: CoP (5257 chips) CCC Co-expressed Genes
Oryza sativa Osa: ATTED-II ¢1.0 (208 chips) MR <= 100
Osa: CoP (432 chips) CCC Co-expressed Genes

Solanum lycopersicum Sly: MiBASE (50 chips) MR <= 100 (and PCC == 0.6)

Users can upload their own correlation data too (see 3-4. Uploading Correlation Data). The uploaded
data can be selected from the pull-down lists.

Users can filter the correlation data to display by the following ways.

e Data Filtering by Value Ranges

Set the ranges of the correlation data at the "Range" column on the Control Panel. In default, the ranges are
setas 0.6 - 1.0.

Carrelation Line

Caorrelation Caolor ( Range ) Number
Gene |Ath: ATTED-Il AthGeneCor_v3 (1388 chipsj 0.85 |1 0 IHigh 'l I[] /6

(RS- | -
Compound IDemo data - from time course exps. ofdnj -z’ 0.6 |1_0 IHigh 'l IU— /3

Update Corelation |
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D-Ribulose

1,5-bisphoephate

Calin cycle

-Phospheglycarsta

Clyoaratn
kinase

Glycerata

Hydroxypyruvats
reductase

=S

Ribulose bisphosphate
cartosylasaiosygensse

Glycolate pathway
Glutamina

slpha-ketoglutarata
aminctranslerasa

slphe Ketoghtarale
oo
2-Phosphoglycolats

Phospheplycolate
phesphatzse

Glycolate

-

Glyoolate
cridass,

Slyrylate
aminotraneferase

Glycine
dabarboxylase
|

L-clutamine

Hydrowypyruvate

Unio 18 - 008515

Note:

L-saring

aminciransferasa

A correlation coefficient takes a value in a range from -1.0 to 1.0. However, in some default data, similarity
values are not represented in correlation coefficient but in mutual rank (MR) which can take more than zero
and up to several tens of thousands. Please be sure to set ranges properly.

e Data Filtering by Curve Numbers

Users can set the number of curves to be represented on the pathways in the "Number" column. Select
"High" or "Low" to determine which of the correlation values to be displayed, the higher most ones or the
lower most ones, and enter the number of the curves. Click "Update Correlation” to refresh the
representation. The number setting is applied to the curves that passed through the range filter, and the
number of filtered curves by range settings is shown as a number after the slash "/".

An example is shown below. In total 30 curves for gene correlations are filtered by the range settings (0.6 -
1.0). By the number settings of "High" and "3", only the curves having the higher most 3 correlation values
within the range are to be represented.

[Correlation Line]

Carrelation

Gene

[Ath~ ATTEDAI AthGeneCor_v3 (1388 chip~| | |EEBIM=] |[06 | ~[10

Number

[High =] 3 /30

Caolor Range

Compound

|Dem0 data - from time course exps. of drlj |GREENj I[J_G »I 0

Update Correlation |

[High =] o /3
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D-Ribulcea
1,5-bisphoephata

5

3-Phoephoglycarate

Glycarata
kinasa

Glycarata g ?

Hydroxypyruvata
reductaze

o

Glycolate pathway

aminciransfarase

Glutaming
alpha-ketoglutarata
Iph i LGl
Ribuloea bigphoephata
carboxylasaingyganaze
1 |
[ mmm}
y Glutamata eynthasa
2-Phosphoglycolats i O
[m]

Phosphoglycolats (]

phuephatase L glutamate EH
r o I'

lycine |
e) Glycolats datarbowylase )
// Ammonia
__—F-/

[ Glycolata \o= 1

EH idase \ |
" Glycing II / carbon dioxida
N\ f

O |
THF
Glynfats 5. 10-Mathylane-
THF

™

Hydroxypyruvata

Uniod11E - Z00EMEAS

Saring
aminctransfarase

L-Saring

Enter "0" and click "Update Correlation" button to unset the number settings.

eCorrelation Curves in Multiple Map Mode

The overlaying function of correlation data is available in the Multiple Map Mode too. The figure below
shows an example of correlation representations between a default pathway maps, a Simple Map, and a User

Map.
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eCorrelation Data List

Click "Correlation List" at the bottom of the window to view a list of the correlation curves
displayed.

Caorrelation Color Mumber
[No Lins J [ 0o
Compound |N0 Lines V| EI-’ 0

Element List [Correlation List ] Histogram | Color Legend | Download Plain Map | Print Map

A pop up opens.

Gene 1 Gene 2 Coeflicient
At1g32060 At3g55800 0.926
At1g32060 At3g26650 0.921
At1g32060 At3g54050 0.909
At2g21330 At3g55800 0.903
At3g55800 Atdg38970 0.9
At1g32060 Atdg38970 0.9
At3g26650 Atdg38970 0.893
At3g54050 At3g55800 0893
At3g12780 At3g54050 0.887
At2g21330 At3g54050 0.879
Compound 1 Compound 2 Coefficient
KPC00486 KPC00182 0.86572265625
KPCO01099 KPCO00570 0.8447265625

4-3-4. Comparison of Two Experiments in One Species

currently

When multiple Compared Experiment Pairs for one species are included in the current analysis, two of them
can be selected and comparatively displayed on the maps (Compare Mode). The Compare Mode is not
available in Universal Map Mode, on User Maps, and on Simple Maps.

Check two of the Compared Experiment Pairs on the Upper Control Panel, and click "Compare™ button.

[Compared Experiments]

( Set001

SetOGE]

Show All Er<periment
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[1] Set001

Transcript - Ath A/ Ath B
Metabolite: Ath A/ Ath B
12] SetD02

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

o

Calvin cycle
Fhosphoglycerats

kinase
3-Phospho-

Triosephosphats
U — E fiosephosphats isomerass
Dty Prosarsis
Glycolate pathway i = = = gy )

Glyceraldshyds
OBl 3 phosphats S [ ]
o —~ oM 1]
i Glyoeraldshyde 3-phosphats phosphate
. dehydrogenass
. {NADP+)(phasphorylating)
H OO0 MO Ribulose bisphosphsts
. D BN
H
.

carboxylase small subunit

bisphosphate.
Om F
om 1
Garbon dickids  Carbon dioxide | ENEHEI0lE5E
D-Ribulose
1,5-bisphosphate

sldolase
{Atmosphere]

Aldolase

Phosphoribulokinase.

A/ D-Kylulose
5-phosphate

mBa
] |

() DFructse 16
bisphosphate

1 EEO
= OEE

Frucose bisphosphatase

D-Ribulose 5

phosphate s

11 DEE
= I

D-Ribulse 5-phosphate
3epimerase

)
D-Erythrose 4-phasphats

)|
= = Ribose 5-phosphate
COE comerss Fructose bisphosphatase sldolase
Bl ,,(3 Glyceraldehyds 3- Aldolase
phosphate

The selected data are numbered as [1] and [2] and the details are shown on top of the Map Area. Two set of
gene symbols are created on the pathway maps to show the values derived from each data.

The compound symbols (circles) are divided into upper and lower parts and they represent values from each
data as abbreviated on the top-left corner of the map.
Phosphoglycerats

kinass
3-Phospho-

3-Phospho-LC
Daycerste NI £ phmphﬁ:e
ta- p OIS 1

>O-
o

i

The arrows for the enzymatic reactions are not colored in the Compare Mode.

4-3-5. Data Comparison between the Species

available in Universal Map Mode.

When Compared Experiment Pairs derived from multiple species are included in the current analysis, one of
the data for each species can be compared and displayed on the pathway maps. This function is only
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4. Data Analysis

Click the "Show AIll" button in the Upper Control Panel in the Universal Map Mode. An extra menu
appears.

[Compared Experiments]

Coova )

[Compared Experiments]

SEL

Select one of data for each species, and then click "Submit". The figure below is an example of the case two
Arabidopsis data and one Lotus japonicus data exist.

Setin2 =

Arabidopsis thaliana

(O Setd01 @ Set002

Lotus japonicus

(3 Set003

[ Submit ]I Cancel
A representation similar to the Compare Mode appears, except the caption of the genes are the abbreviations
of the species.
11 Set002
Transcript - dark grown T678233
Metabolite: Ath A/ comp test1

[2] Set003
Transcript: Lig A/ Lja B

o

Calvin cycle
Phosphoglycerats

kinase
3-Phosphe-

Gluconeogenesis
2Phospho-Degl . Triosephosphate isomemse
ospho-D-glyceray
D-glycemts O ua phosphats
OEEE ~n
Glycolate pathway k=== )

Glyceraldehyde *
O an Fphosphate = ::
" oo Dihydroxyacetone
i Glyceraldshyde 3-phosphats phosphate
" dehydrogenase
(NADP+){phospharylating)
Ribulose bisphosphate
carbaxylase small subunit

Fructase
bisphasphats
O ua aldolase
om Aldolass
Carbon dioxide  Carbon diowide |T202rt0la5e
D-Ribulass {Atmosphera)
1,5-bisphosphats
phosph D-Fructose 16-
D-ylulose bisphosphats
B Phosphoribulokinase 5-phosphate U EE
E Fructose bisphosphatase
xh EEE
D-Ribulose 5- e @
phasphats
D-Ribulase 5-phosphats D-Erythrose 4-phosphats
Tepimerase
an - EEEE
m [C =]
|
=. Riboss 5-phosphats La  OECOE
isomerase Fructose bisphosphatase aldolase
§2 Glycerldshyds - Aldolase
/O phosphate
Note:

The species compared by this function must be the same as the species that allowed to display on the
Universal Maps. If you got unexpected results, try to set the species again according to the section 4-2-3.
Map Mode, and then perform the Show All settings.
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4-3-6. Displaying All Experiment Data

When multiple Compared Experiment Pairs are included in the current analysis, all of them can be displayed
in a single browser window. This function is not available in Universal Map Mode.

Click "Show All Experiments" on the Upper Control Panel.
[Compared Experiments]

Set001 [ Set002

Il Experiments

Compare

A window pops up that shows a list of the current maps representing each data.
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5. Map Browsing Functions

5.

Map Browsing Functions

The map representations without color painting by the experiment data are available too. Click "Map View"
on the Main Menu.

Main Temporary Upload Analysis Map View Search Download

The user interfaces for the functions depending on the omics data, such as Compare Mode, are not shown in
the Map View function, but similar representations of the maps are available.
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6. Searching

The "Search" on the Main Menu provides search functions for the genes, compounds, enzymatic reaction. A
gene search functions by the BLAST program based on the sequence similarity is also available. Users can
investigate the maps where your favorite genes are drawn.

ET Temporary Upload Analysis Map View ch Download

6-1. Gene, Compound and Enzymatic Reactions
Click the "Search™ on the Main Menu. The searching user interface appears.

Enter the conditions into the form and click "Search" button. The figure below is an example of a searching
condition for searching gene annotations matched to a keyword "glutamine” in Arabidopsis thaliana.

Search Target IGene j IAnnotation j

Species IArabidopsis thaliana j

e |g|utam|ne & AND COR
max. 5 key-words separated by space

Search |

The results are listed.

Showing | 10 =] per page

Showing 1-10 of 19 <<First | <Previous | Next= | Last=>
D Species Annotation GenBank | Description
[1] [AT1G10270.1] similar to EMB1796 (EMBRYQ DEFECTIVE 1796). binding
[Arabidopsis thaliana] (TAIR:AT3G49240 1); similar to Tetratricopeptide-like helical
[1] [AT1G10270.1] [Medicago truncatula] (GB-ABE81249 1); similar to ACT11009 4 [Cucumis melo]
At1g10270 Arabidopsis | GRP23 (GLUTAMINE- (GB-AAS80150 1), contains InterPro domain Tetratricopeptide region;
thaliana RICH PROTEINZ3); (InterPro:IPRO13026). contains InterPro domain Pentatricopeptide repeat:
binding (InterPro:IPRO02885). contains InterPro domain Protein prenyltransferase;
(InterPro:IPRO08940); contains InterPro domain Tetratricopeptide-like helical;
(InterPro:IPR011990)
[1] [AT1G15040 1] similar to catalytic [Arabidopsis thaliana] (TAIR-:AT5G38200.1);
[1] [AT1G15040.1] similar to Os01g0138800 [Oryza sativa (japonica cultivar-group)] (GB:NP_001041973.1);
glutamine similar to peptidase C26 [Chloroflexus aggregans DSM 9485] (GB:ZP_01516129.1);
amidotransferase- contains InterPro domain Peptidase C26; (InterPro:IPR011697). contains InterPro
- Arabidapsis related domain Glutamine amidotransferase superfamily; (InterPro |PR011702)
At1g15040
thaliana [2] [AT1G15040.2] 12] [AT1G15040 2] similar to catalytic [Arabidopsis thaliana] (TAIR-AT1G66860.1);
glutamine similar to 00190138800 [Oryza sativa (japonica cultivar-group)] (GB:NP_001041973.1);
amidotransferase- similar to peptidase C26 [Chloroflexus aggregans DSM 9485] (GB:ZP_01516129.1);
related contains InterPro domain Peptidase C26: (InterPro:IPRO11697). contains InterPro
domain Glutamine amidotransferase superfamily; (InterPro:IPR011702)
[1] [AT1G25350 1] similar to tRNA synthetase class | (E and Q) family protein
[Arabidopsis thaliana] (TAIR-AT5G19720 1); similar to Glutaminyl-tRNA synthetase
(Glutamine-tRNA ligase) (GInRS) (GB-P52780); similar to glutaminylRNA synthetase
[1] [AT1G25350.1] [Danio rerio] (GB:AAT68085.1); similar to glutaminetRNA ligase [Dictyostelium
At1g25350 Arabidopsis | OVAS (OVULE discoideum AX4] (GB:XP_636180.1); contains InterPro domain Ribosomal protein L25-
: thaliana ABORTION 9); like; (InterPro:IPRO11035); contains InterPro domain GlutaminyltRNA synthetase, non-
glutamine-tRNA ligase specific RNA-binding region part 2; (InterPro-|PRO07638); contains InterPro domain
Glutaminyl-tRNA synthetase; (InterPro:IPR004514); contains InterPro domain Glutamyl-
SPMIA mvmblanbamn almmn L fbn Tl ATIOAAAOAA L ~nmbmine ImbnePien A mis e mnins ]

Click the ID to view more details. A window pops up.
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& httpi//kpw kazusa or jp/kprd/genelniormation/ index actionid=At1 g4 T0éspesies|

S e T

| Gene Information

Gene ID

At1gd8470
11 TAIR

Annotation

[1] [AT1G48470.1] GLN1:5 (GLUTAMINE SYNTHETASE 1:5); glutamate-ammonia ligase

Description

[1] [AT1G48470.1] Identical to Glutamine synthetase cytosaolic isozyme 1-5 (EC 6.3.1.2) (GLN1:5)
(Glutamate—ammonia ligase GLN1;5) (GLN1-5) [Arabidopsis Thaliana]
(GB:Q8GXWS5,GB:QELEA1;GB:QILPTS); similar to ATGSKB6 {Arabidopsis thaliana glutamine
synthase clone KB6), glutamate-ammonia ligase [Arabidopsis thaliana] (TAIR:AT3G17820.1); similar to
glutamine synthetase [Hevea brasiliensis] (GB:AAB61597.1). contains InterPro domain Glutamine
synthetase, catalytic region: (InterPro-IPRO08146): contains InterPro domain Glutamine synthetase,
beta-Grasp; (InterPro:IPR00§147) [Currator summary] Encodes cytosalic glutamine synthase isozyme.
Expression of mRNA is not detectable in roots.

Map

Arabidopsis thaliana
[1] Glutamate and Glutamine metabolism / Nitrate assimilation
[2] Glycaolate pathway

Enzyme

[1] RO00D03
(21 RO011810

[m-ptETEnELE

[ I N R T

ST IR

Click on the links written in the "Map" item to jump to the maps where the gene is drawn. The gene is

highlighted by blinking on the map.

KaPPA - View 4

Kazusa Plant Pathway Viewer

Arabidopsis thaliana -
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6-2. Blast Searching

This serves a gene search function based on the similarity of the nucleotide- or amino acid- sequences
between the queried sequence and the genes registered in the KaPPA-View4 system using the Blast
program.
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Click "Blast Search" button.

Search l Blast Search
Search Target All hd
Species |AII v|
Key word [ | ®AND OOR
max. 5 key-words separated by space

The Blast searching interface appears. Enter searching conditions and click "Search".

Database |Arabid0psistha|iana V||TAIR8 cdna V|
Filter O Low complexity

ATCAGCGCCAAGTCCCTRTGAAGACATCGAAAGCTGAGTTTATAAGCAAR A
GATCTTGTACGCAGAGGCTTTCGCAGCGT TAGTCCAACAGTTATTTACTC
CTTCATGCAAGCAGCTGREACTCACGAATGATCATCTCATAGGCTGLTTCA
Query GATACCAAGACTGTTGOGTAGATGCAGAGACAACAACAACAACGAAGGLG
AAGAAGAAGAACGAGAGAGAGAGTRATARATAAGAGCCAT|

(%) [Read ]

<

Only a single sequence must be entered in "Query" input area. Multi-FASTA format is not accepted. The
query can be loaded from a file.

The results are listed. Click a gene ID to refer the details.

Gene ID E-Value Enzyme ID Ec Mo Map
R0006404 12144
RO006411 12144
AT1G15970 0.00 R0006423 12144 Cinnamate-monalignol pathway / sinapoyl ester biosynthesis
R0006429 12144
R0006433 12144
AT1G80850 TE-76
AT5G44680 2E5
AT3G12710 =)
ATEG27230 0.068
AT1GT5090 0.068
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7. Download

Click "Download” on the Main Menu to download experiment data and information files used in the
KaPPA-View4 system.

Enter conditions to search files and click "Search".

r e
Data Type @ Transcript O Metabolite O Information
User All v
Comment | | @ AND OOR
max. 5 key-words separated by space
Uploaded Date 2009/10/01 E - [2009/10131 =

oo )

The results are listed. To start downloading, click a download icon (&) or right-click on the icon and then
select "Save as...".

Experiment Name Array Type Uploaded By Uploaded Date Comment

Ath A AGl codes sakura 2009/10/01 @
Ath B AGl codes sakura 2009/10/01 8
Ath C AGl codes sakura 2009/10/01 =]
Ath D AGl codes sakura 2009/10/01 B8
Lia A Agilent Kazusa-001 sakura 2009/10/01 =]
LiaB Agilent Kazusa-001 sakura 2009/10/01 E
LjiaC Agilent Kazusa-001 sakura 2009/10/01 (=
LjaD Agilent Kazusa-001 sakura 2009/10/01 =]
Os A Agilent G4138A sakura 2009/10/01 E
OsB Agilent G4138A sakura 2009/10/01 Q

Select "Information” for the "Data Type" to download the basic information file used in the system. The
basic information files are entitled as follows. "[date]" represents the released date. "[Pre]" is the
abbreviation of a species or "Uni" used in Universal Map Mode.

eThe files commonly used for all species.

Compounds: Uni_compoundinfo_[date].csv

Enzymatic reactions: Uni_enzymelnfo_[date].csv
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e Species specific files

Genes: [Pre]_genelnfo_[date].csv
Gene assignments to reactions:
[Pre]_geneBoxInfo_[date].csv or [Pre]_geneGrouplinfo_[date].csv
Relationships between the DNA microarray probes and the Genes:
[Pre]_featureGene_[date].csv

Map assignment to the Pathway Tree: [Pre]_mapRelation_[date].csv

Tips:
Use the compound information file to investigate the compound IDs in the KaPPA-View4.

We don't provide files for gene-to-map, compound-to-map, or reaction-to-map information. These
relationships are calculated dynamically by the system from the pathway map files provided in SVG format
and the other information files. To investigate the elements drawn on the map, refer to the Element List (see
Experiment Values in the section 4-2-2).

Note:

The Chemical Abstract Service (CAS) numbers are written in the compound information file. A CAS
number consists of three number parts separated by hyphens. Some of them might be miss-recognized by
Microsoft Excel as date data and be replaced to other unexpected values. Be careful to edit and utilize the
compound information file.

|61



8. Utilization from External Systems

8. Utilization from External Systems

This chapter covers the ways for utilization of KaPPA-View4 from external systems. The accessibility from
the external systems is greatly improved in KaPPA-View4. We newly opened APIs (Application Program
Interface) that allows uploading the experiment data from the external systems without logging-in to the
KaPPA-View4 system through the graphical user interfaces (GUIs) of the website. Therefore, the developers
of other databases and application programs incorporate functions to view their omics data directly on
KaPPA-View4.

8-1. Data Uploading APIs

KaPPA-View4 provides new APIs for uploading experiment data and user created map data from external
systems. The outline of the communications between the clients and the KaPPA-View4 server are shown in
the schematic figure below.

External systems KaPPA-View4 server
(databases, application
programs)

Generation of data file

(text) Data processing
- transcriptome data
- metabolome data - > Register the data as a
- User Map data Transfer by temporary data of a guest
POST method user
Access to the URL by an D —

Internet browser
Return a text

(URL for browsing
results)

—)

Browse results

The clients must generate a text file to send the data to the KaPPA-View4 server to ensure stable transfer.
Transcriptome data, metabolome data, User created Map data, and some meta data for them can be included
in the file. Refer to 9-5. Data for POST Transferring for details of the file format.

The POST method of HTTP is used to transfer the data to the KaPPA-View4 server. Additional libraries
might be required to execute POST transfer in some programming languages.

8-1-1. Data Transferring Procedure

Send the generated file to the URL below by POST method. Access to the URL received as response by an
Internet browser to view the results.
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URL http://kpv.kazusa.or.jp/kpv4/upload.action
Method POST
Content-Type multipart/form-data
Parameter uploaded (Data File)
Response Success: an URL starts with "http"
Error: error messages. It might be written in multiple lines.

8-1-2. Sample Codes

eHTML Form

<form action="http://kpv.kazusa.or.jp/kpv4/upload.action” method="post"
enctype="multipart/form-data">

<input type="file" name="uploaded" />
<input type="submit">
</form>

Open the html file by an Internet Browser. Select a data file from the web form, and click "Submit" button.
If the data file accepted, an URL is displayed on the browser window. Access to the URL by inputting it into
the address field of the browser.

This is not a practical example as a web application, but good for understanding the behavior and usage of
the API.

«PHP

This is a sample code using a PEAR library.

require_once 'HTTP/Client.php’;

$client = new HTTP_Client();

$url = "http://kpv.kazusa.or.jp/kpv4/upload.action”;
$file = "./uploadfiles/postdata.txt”;

$postdata = array();
$postfile = array(‘uploaded', $file);
$capsule = array($postfile);

$client->post($url, $postdata, false, $capsule);
$response = $client->currentResponse();
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Redirect to the URL received as the response to browse the results.

8-1-3. Behavior of KaPPA-View4 after the Transferring

The users are recognizes as Guest Users by the KaPPA-View4 system after accessing through the URL
received as the response. The transfered data are registered as temporary files and Compared Experiment
Pairs are automatically created. Therefore, users can start analysis with the KaPPA-View pathway maps just
after accessing to the URL. The individual experiment data appears in the data list of "Analysis" function,
allows users to compare them with other arbitral data.

The data are expired as the same as those of Guest Users', i.e., the data are deleted from the server when the
user logoff, all the browser windows closed or no operation have done in 60 minutes.

The transferred data appears in the "Analysis" window as shown below.

Set ID Set Name Array Type | No of Exp | Uploaded Date | Related Data
4 ES Demo Data AGI codes 7 | 2009/09/16
P | Ath Demo Data | Ath Demo Data AGI codes 4 2009/10/01
(. B
¥ | PS00000 1 Posted CompExp A | AGI codes 2 | 2009/12/22
Exp Name Comment Type
B Posted CompExp A-1 quantitative
01_2 Posted CompExp A-2 quantitative
¥ | PS000002 Posted CompExp B | AGI codes 1 | 2009/12/22
Exp ID Exp Name Comment Type
= PS000002_ Posted CompExp B-1 ratio
o

The transferred data is designated as Experiment Set ID of PS[six-digit serial number]. If the transfered data
is a pair of two experiment data, they are registered as quantitative data and the Experiment IDs are assigned
as [Exp. Set ID]_1 and [Exp. Set ID]_2. If the transfered data includes only one experiment data, it is
registered as ratio data and the Experiment ID is assigned as [Exp. Set ID]_1.

8-2. Direct Access by IDs of Gene, Compound, Reaction, and
Map

The genes, compounds, enzymatic reactions and the pathway maps used in the KaPPA-View4 system have
their own ID. The information pages for the elements and pathway maps can be directly accessed from the
external systems by describing URLSs in defined formats with the IDs and by accessing to the URL.

If the user is not logged-in to the system, the user is automatically recognized as a Guest User.

8-2-1. URL Format

eGene

http://kpv._kazusa.or.jp/kpv4/genelnformation/view.action?id=Gene ID
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ex)

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

A gene information page appears.

| Gene Information

At1g58150
Gene ID HITAR
Annotation [1] [AT1G58150.1] unknown protein
Description [1] [AT1GA8150.1]
[1] Calvin cycle
LE3 [2] Glycolysis/gluconeogenesis
Enzyme [11 R0011107
o [2] R0011202
eCompound

http://kpv.kazusa.or . jp/kpv4/compoundlInformation/view.action?id=Compound

ID

Ex)

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

A compound information page appears.

| Compound Information

I
Compound 1D KPC00697

1] L-Glutamine
Name

[2] L-2-Aminoglutaramic acid

o o]
Structure Ho = NHz
NH3
Mol file

Formula C5H10N203
Molecular Weight 146.14
CAS [1] 56-85-9
KEGG [1] C00064

[1] AminoacyHRNA biosynthesis
Map [2] Glutamate and Glutamine metabolism / Nitrate assimilation

[3] Glycolate pathway

eEnzymatic Reaction

http://kpv.kazusa.or.jp/kpv4/enzymelnformation/view.action?id=Reaction ID

Ex)
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http://kpv._kazusa.or. jp/kpv4/enzymelnformation/view.action?id=R0000603

An information page for the enzymatic reaction appears.

| Enzyme Information

Enzyme ID R0000603

Name [1] GLUTAMATE-AMMONIA LIGASE

EC No. 6312 (Linked to the IUBMB Enzyme Nomenclature)
Systematic Name 11] L-Glutamate:ammonia ligase (ADP-forming)

Reaction NH3 + L-glutamate + ATP = L-glutamine + ADP + phasphate
Map [1] Glutamate and Glutamine metabolism / Nitrate assimilation

Arabidopsis thaliana

[1] At1g48470

[2] At1g66200

[3] At3g17820

[4] At3g53170

At3g53180
916570

[7] Atbg37600

Qryza sativa
[1] AK063913
[2] AK099882
[3] AK109397

Gene

Solanum lycopersicum
[1] Les 224 1. A1_at

[2] Les.224.1.81_at

[3] Les 2973.1.51_at

[4] Les 5308.1.51_at

[5] LesAfix.31451.1.51_at
[6] LesAffx 63479.1.51_at
[7] LesAfix.63925.1.81_at

e Pathway Map

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

Trim initial three alphabets from the Map ID to get "Map Number". The map is shown in Universal Map
Mode with this description of URL. Specify a species by attaching another parameter to the description to
show the species specific maps (see next section).

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

http://kpv.kazusa.or. jp/kpv4/mapView/view.action?mapNumber=00028F

The corresponding pathway map appears.
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Unnerssd | I Ghitamate and Ghitamine metabolism | Nitrate assimilation
lutamine and gl bolism/Nitral
e o rrn ) |
conate namtabr e (5—.(!}.,1 TCAyele |
Select Spocies

8-2-2. Specifying Species

By adding a parameter below in the URL, users can specify the species.

&speciesName=Species Name

"Species Name" is the name of species registered in KaPPA-View4. You can describe it case-insensitively.
The text must be URL encoded, therefore, try to replace the space between the family name and the genus
name to "%20" if it's not accepted properly. When an unrecognizable Species Name were written, the
system returns information in Universal Map Mode.

Ex)

http://kpv.kazusa.or. jp/kpv4/genelnformation/view.action?id=At1g58150&sp
eciesName=Arabidopsis%20thaliana

http://kpv.kazusa.or. jp/kpv4/compoundInformation/view.action?id=KPC00697
&speciesName=Lotus%20japonicus

http://kpv.kazusa.or. jp/kpv4/enzymelnformation/view.action?id=R0000603&s
peciesName=0Oryza%20sativa

http://kpv.kazusa.or. jp/kpv4/mapView/view.action?mapNumber=00006&species
Name=Solanum%20lycopersicum
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http://kpv.kazusa.or.jp/kpv4/mapView/view.action?mapNumber=00415&species
Name=Lotus%20japonicus
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9. File Format

This chapter covers the file formats of the following data.

Experiment Data:

The omics data such as transcriptome data obtained DNA microarray and metabolome data detected by
metabolomics approaches. It is used for the analysis on the pathway maps.

Correlation Data:

Gene-to-gene or metabolite-to-metabolite relationship data such as gene co-expression data and metabolite
co-accumulation data. It is used for the overlaying of relationship data on the pathway maps.

User Map Data:

The map data originally created by the users.

Data for POST transferring:

The data created by the client systems when the data is represented directly on KaPPA-View4 via the POST
transferring API.

9-1. General Notices

Don't include any multibyte letters in the data files. Don't attach the byte order mark (BOM) when the file
has to be encoded in UTF-8.

9-2. Experiment Data for Uploading

The omics data such as transcriptome data obtained DNA microarray and metabolome data detected by
metabolomics approaches. By uploading the data file, users can analyze the data on KaPPA-View4.

In addition to the file format for the previous version, the format for KaPPA-View4 can include some

headers for describing sample information and so on. The previous format is still acceptable, but we
recommend attaching header information to avoid confusions if you upload a lot of data.

9-2-1. Data Part

Same as the previous format as described below. The data files for the previous version can be accepted as
they are.
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eExtension from the Previous Version

- If the compound data includes 0 as a value, the system alerts it. In the previous version, such compound
data was ignored.

- A tab delimited text (tab separated vector: TSV) format becomes to be acceptable as well as the comma
separated vector (CSV) format.

- Arbitral gene and compound IDs (with prefix of TMG and TMC, respectively) that are not registered in the
system can be included in the data file. Those IDs enables to paint colors for the gene and compound
symbols that have corresponding IDs on the User Maps.

eFormat

The data of transcripts and metabolites have to be prepared in independent files. Prepare data following
below with proper tool such as Microsoft Excel, and save as a CSV or TSV file. When you add headers
(described later), save the data in TSV format.

Line Column Description

Define the type of data. Enter "(arrayexp)" for transcript data or

1st "(compexp)" for metabolite data with the parentheses.

Enter the experiment names. Exactly the same experiment names have
1st to be written in the columns that hold the experimental repetition data
ond ~ as defined in the 2nd line. The system recognizes the data of different
names as independent experiments. The experiment names written
here also have to match exactly to those in the header information to
keep correct correspondence.

1st Enter "(rep)" with the parentheses. "rep" stands for "repetition”.

2nd Enter the repetition numbers like 1, 2, 3... for the data of experimental
2nd ~ repetition. Don't assign the same repetition number for the columns
having the same experiment name (written in line 1).

Enter IDs for the elements, the feature IDs for transcript data and
compound IDs for metabolite data.

*Download the basic information file to investigate these IDs from the
"Download" function.

Users can input other IDs for the representation of values of arbitral
1st genes and compounds. In such case, enter IDs in the following formats.

"TMG[number]" for genes. ex) TMG1, TMGO02
3rd ~ "TMC[number]" for compounds. ex) TMC003, TMCO045

*To represent the data, the corresponding symbols that have the same
IDs have to be drawn on the User Maps.

Enter the values. The values for genes have to be log-transferred
(based on 10 is recommended). The values for compounds have to be
2nd ~ linear scale and 0 (zero) and negative values cannot be included.

The values are treated by the system as log and linear scale for genes
and compounds.

eSample

The figures below show examples data preparation with Microsoft Excel.
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Transcript data.

A | e [ ¢ | b | e [ F | & |

| 1 |farrayexp) Treatment & |Treatment & Treatment B Treatment B Control Control

| 2 |fep) 1 2 1 2 1 2
| 3 |At1e01010 -0.8285 -0.9025 0.6469 D&278 -1.1908 -1.0772
| 4 |At1ell020 -1.3224 -1.2137 -05244 -05612 -01669 -0:2220
| 5 |At1ell0a0 11188 11208 14112 1.3381 -1.2666 -1.2963
| 6 |At1207040 -1.2181 -1.2986 -09615 -0.8966 00747 01132
| 7 |At1ell050 -06649 -0.7693 01262 02110 11751 11702
| 8 |Atlell 060 038093 0.7658 1.5667 1.5250 0&780 06099
| 9 |At1e01070 -1.2044 -1.2744 -0.8895 -0.e0a7 0&100 0&117
| 10 | At1el1 080 09042 0.9041 1.0603 0.9300 00773 0.0601
| 11 | At1e0l 090 14873 1.6288 -0:3224 -0.A106 06158 0&189
| 12 | At1207100 1.2058 1.2653 -0.0542 -0.0020 -0.2353 -0.23996
| 13 | Atleli110 -056739 -0.4931 0.3831 0.23M -1.0614 -1.2403
| 14 |At1eli120 06451 0.4580 1.4538 1.4422 -0.8261 -0.9655
| 15 | At1e07130 0.2656 0.4062 noxz 00338 11975 11718
| 16 | At1el1140 02378 0.7601 01744 01655 -0.067 -00313
| 17 | At1el1150 04551 05159 0.9629 0.9556 03979 0.4504
| 18 | At1e01160 -0.0261 -0.0262 -0.6591 -05196 1.3509 1.26M
| 19 | At1eli170 -0.8704 -0.9254 0.mga 00314 -06277 -06292
| 20 | At1eli180 -0.7845 -0.7282 -0.0663 -01267 -0.0682 -01228
| 21 | At1e07190 -0.3691 -0.2608 -0.1085 -0.0091 00981 oog72

Metabolite data.

i [ E [ o [ i [ E [ F [ G [
| 1 |lcompexp! Treatment G Treatment C Treatment 0 Treatment [ Control Control
| 2 |ireps 1 2 1 2 1 2
| 3 |KPCGO0007 657 i3 124 125 il il
| 4 |KPCGO0OODZ 9 9 9967 10274 9 9
| § |KPCGO0OO003 241184 238124 a64 a64 22 22
| 6 |KPCGO0OOD4 122 120 18 18 180 177
| 7 |KPCGO000S 5140 5026 372 377 407378 333058
| 8 |KPCGO000G 463 479 51 51 7 7
| 9 |KPCGO0OO007 455 459 428122 438831 10175 10204
| 10 |KPCO000s G0434 50152 52 T2 a6 85
| 11 |KPCGO0009 53 52 235794 238191 43 42
| 12 |KPCGOO0i0 64323 64567 290 396 24 25
| 13 |KPCO0011 9 93 1299 1294 1323 1342
| 14 |KPCGOO012 I8 a1 21 21 09 T
| 15 |KPCGO0013 13949 13348 6455 6697 4135 4033
| 16 |KPCGO0014 250 an 147273 145685 72457 1906
| 17 |KPCOO015 18519 14831 5104 4996 7 7
| 18 |KPCOO016 13904 18830 4 4 55 57
| 19 |KPCO0m 7 20m 2042 853280 853895 13 fid2
| 20 |KPCO001g 269 270 331455 320620 43 50
| 21 |KPCO00g 280 282 o606 0536 52 53
| 22 |KPCOo020 670745 fi72289 63416 6720 2883 2855
| 23 |KPCO0021 15492 18524 1926 1878 2081 2107
| 24 |KPCO0022 633 78460 95970 91740 300 304
| 25 |KPCO0023 1427 1406 202 207 91220 93044
| 26 |KPCO0024 ] ] 4107 4234 19 19

9-2-2. Header Part

The data files prepared following the directions above can include header information at the head of the files
to describe the metadata of the experiments. The data files without headers can be accepted by the
KaPPA-View4 system, but we recommend attaching header information so that the data are recognized
unambiguously on KaPPA-View4 by the user.
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Several related experiment data can be grouped in a Experiment Set, the header includes parts for
experiment set and each experiment data. The structure of the whole data file is schematically represented

below.
Experiment Set Info.
Exp. A Info. Header Part
Exp. B Info.
Data Part
The Data File (CSV or TSV)
eFormat

Each item of header information should be described in a line according to the following formats.

>[Item Name] <tab> [Description]

The lines in the header must start with ">", therefore descriptions must not contain newlines (returns). Blank
lines are ignored.

There are two types of the Item Name, the Reserved Headers and User Defined Headers.

eReserved Headers

The Reserved Headers are recognized and the descriptions are processed properly by the system.

The Reserved Headers for the Experiment Set.

Reserved Headers Explanation Required

Define the type of the data, "array" or "compound"”. It | yes

>datatype is
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>Set_Set ID

Define the ID of the Experiment Set. If it's omitted, no
the system automatically assigns an ID like
"TempSet_[number]".

>Set_Experiment Set Name | omitted, the system automatically attaches a name

Define the Name of the Experiment Set. If it's no

like "TempSet_[number]".

>Set_Species

Define the species name that the data derived. The | no
name must match exactly to the one used in the
system. If it's omitted, it has to be defined during the
uploading process.

>Set_Array Type

Define the appropriate Array Type name no
corresponding to the feature IDs described in the
data file. The array type name must match exactly to
the one registered to the system. If it's omitted, it has
to be defined during the uploading process.

> Set_Related Experiment For example, a transcriptome Exp. Set can be

Define the Experiment Set ID that related to this no
data. The ID appears as a link to another Exp. Set on
the data selection list of "Analysis" function.

related a metabolome Exp.Set that are obtained
from the same samples. In this case, link to the
metabolome Exp. Set will help a smooth data
selection in the "Analysis".

>Set_*** |D
and
>Set_***_link

(*** is an arbitral text string)

On the Experiment Information window (see below), | no
users can make arbitral links. Define the caption of
the link as ">Set_***_|ID" header, and define the URL
corresponding to the caption as ">Set_***_link".

The figure below is an example of the Experiment Information window. The window appears when the Exp.
Set ID is clicked on the experiment data list of the "Analysis" function.

Experiment Information

[Experiment Set Information]

Experiment Type

Set_Set ID
Set_Experiment Set Name
Set_Array Type
Set_Experiments
Set_Experiments
Set_Experiments
Set_Related Experiment

Set_Data Source_ID

TRANSCRIPT

SA01

Sample Data Array 1
AGI codes

Sample Ath A
Sample Ath B
Sample Ath C

SMO1

azusa Microarray DB (SA01)

The Array Type names registered to the system can be investigated as followings.

Click "Temporary Upload" on the Main Menu after logging-in to KaPPA-View4. Click "Browse" to select a
data file of transcripts and then press "Upload". The system checks the data file and the summary of the file
appears. Click on the "Array Type" pull-down list to check the names of the Array Type (written in the

|73



9. File Format

parentheses) registered and the corresponding species names. Download the basic information file for
feature-gene relationships to check the Feature IDs (see 7. Download).

[Experiment] [User Map

ap| [Correlation

Experiment File I
Upload |

Experiment Type

@& Transcript ' Metahaolite

Array Type

-Select- j

Experiment Name

IAth A

‘Arabidopsis thaliana (AGI codes)

—-Select--
Comment

Lotus japonicus (Agilent Kazusa-001)
Oryza sativa (Agilent G41384A)
Oryza sativa (AK)

Solanum lycopersicum (Affymetrix)
T

The Reserved Headers for experiment data.

—

and
>Data_***_link

(*** is an arbitral text string)

users can make arbitral links. Define the caption of the
link as ">Data_***_ID" header, and define the URL
corresponding to the caption as ">Data_***_link".

Reserved Header Explanation Required
>Data_Experiment_ID Def!ne the Exper_lment D. If it's oInltted, the system ) no
- — assigns automatically an ID like "TempExp_[number]".

Defines the name of the Experiment. The name has to | yes
>Data_Experiment_Name be described exactly the same as the corresponding

data name written in the Data part.

Define the type of the experiment data, "ratio" or no
>Data_Value Type "quantitative” (see Type of Experiment Data). If it's

omitted, it's set automatically to "quantitative".
>Data_Comments Enter comments. no

The header doesn't have the description. It is a marker | yes
>start L L -

indicating the beginning of one experiment data.

The header doesn't have the description. It is a marker | yes
>end L -

indicating the end of one experiment data.
>Data_***_ID On the Experiment Information window (see below), no

The figure below is an example of the Experiment Information window. The window appears when the Exp.
ID is clicked on the experiment data list of the "Analysis" function.
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[Experiments]
Data_Experiment_ID

Data_Experiment_Name
Data_Value Type
Data_Comments

Data_Data Source_|D

Data_Experiment_ID
Data_Experiment_Name
Data_Value Type

Data_Comments

Data_Experiment_ID
Data_Experiment_Name
Data_Value Type

Data_Comments

SEA01

Sample Ath A

quantitative

Arabidopsis thaliana Sample Data A

Kazusa Microarray DB (SEA01)

SEAQ2
Sample Ath B
quantitative

Arabidopsis thaliana Sample Data B

SEA03
Sample Ath C
ratio

Arabidopsis thaliana Sample Data C

eUser Defined Headers

To describe other metadata, users can define their original headers (User Defined Headers). The headers
concerning to the Experiment Set and Experiment Data must starts with ">Set_" and ">Data_" respectively.
The User Defined Headers must not have the same name as the Reserved Headers.

As the under bar "_" represents a separator and the name of header can be separated into several keywords,
the set of headers are treated by the system as a tree structure where the keywords represent each node.
Users can search the experiment data based on the descriptions of the headers through the "Analysis"
interface which can specify the nodes (see below).

| Analysis

Species
Experiment Type
Upload User

Upload Date

Experiment Set Header

Experiment Data Header

Search I Reset

Arabidopsis thaliana =

[Selecte:

Transcrip
@ TRANSCRIPT € METABOLITE l_
All >

Metabolit
[ = - =  —
ISEI_ =l
| ®AND € OR

Compare:
-~ Hame [~ | 61001
Data_ OR
- -Array_
- - - -Data retrieve Add _(
- - - -Detection
- - - -Platform
- -Comments
- -Data_
- - - -normalization

ght © 2004-2009 Kazusa DNA Reseal

- -Experiment_

- - - -Provider
- - - -Source

- - - -Species
- -Value Type

- -Sample_ g

D
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UU\WFE[E
|- - - -Name 1 = Set001
[ra7 & AND COR

Add| 1
Search Reset ]
Showing | 10 =] per page

Showing 1 -1 of 1

Experiment Data Header

Set ID Set Name Array Type No of Exp Up Related Data
EsT1 | AR Tramserpts AGI codes 4| 2009110128

Exp ID Exp Name Comment Type

3 | KEPT1_3 HEIE;L?QAQ]EW“UM cells hybridized with [sample_A1] quantitative

3 | KEPT1_4 [gigf:"‘f‘ifgad‘a]f;ﬁe”s -lght | vbridized with [sample_B2] quantitative

03| KEPT1_5 [gi:::‘f‘i-ﬂai]f}w”s ~dark | bridized with [sample_B1] quantitative

B [sample_D log (ratio)] T87 Log (ratio) data of methyljasmonate

[ | KEPT1_8 | cells - MeJA treated vs contral | (MeJA) treated and untreated (control) TB7 | ratio

(2hr) cells
eSample
A | B | © | D | E | F | G [
| 1 [rdatatype array
| 2 |»Set Set ID SA01
| 3 [>Set Experiment Set Mame  Sample Data Array 1
| 4 [>Set Species Arabidopzie thaliana
| & [»Set_frray Type AGI codes
| 6 |¥Set Experiments Sample Ath &
| 7 |¥5et Experiments Sample Ath B
| 8 |*Set Experiments Sample Ath G
| 9 [>Set_Related Experiment SM0
| 10 |»Set_Data Source 1D Kazuza Microarray DB (SA01)
| 11 |»Set_Data Source_link hittp:/ Sk azusa.or jp microarray_db/search?zetid=5A01
12

| 13 |F=tart
| 14 |»Data_Expetiment_ID SEAD
| 15 |>Data_Experiment_Name Sample Ath &
| 16 |>Data Value Tvpe quantitative
| 17 |>Data_Comments Arahidopziz thaliana Sample Data &
| 18 |>Data_Data Source ID Kazuza Microarray DB (SEAD)
| 19 |>Data_Data Source_link hittp:/ S kazusa.or. jp/ microarray_db/searchlexpid=SEAN
| 20 |>end
| 21 |F=tart
| 22 |>Data_Experiment_ID SEAQ2
| 23 |>Data_Experiment_Name Sample Ath B
| 24 |>Data_Value Tvpe quantitative
| 26 |>Data_Comments Arabidopzis thaliana Sample Data B
| 26 |>end
| 27 |F=tart
| 28 |»Data_Experiment_ID SEAD3
| 28 |>Data_Experiment_Name Sample Ath G
| 30 |>Data_Value Tvpe ratin
| 31 |>Data_ Comments Arabidopzie thaliana Sample Data G
| 32 |>end
Ea
| 34 |(arrayexp) Sample Ath & Sample Ath & Sample Ath B Sample Ath B Sample Ath G Sample Ath G
| 35 |{repd 1 2 1 2 1 2
| 36 |Atle0n010 -0828475168 | -0902463025 (0646001208 0527831687 -1.190483883 1077241722
| 37 |Atle01020 -1.322449078 | -1.213715099 -0B24356622 -0561203464  -0166043424 -0.222037326
| 38 | At1g01030 1118873492 11207812 141118869 1338139967 -1.266626461 -1.20633268
| 99 | Atle01040 1218112023 -1.290647166 1 -0.961450022 -0.896647384 0.07459906 011324518
| 40 | At1g01050 -0664935805 | -0.769907958 0128151787 0211021608 1175081608 1.170206475
| 41 |At1g01060 0809261597 0769810307 1566740585 1529944679 05790374256 0609907787
| 42 |Atle0n070 -1.204413206| -1.274388803 | -0889537352 -0.808694789 061000164 0611701704

Refer to the sample data too which are available from the KaPPA-View4 main page after logging-in.

9-3. Correlation Data
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The gene-to-gene and metabolite-to-metabolite correlation data are used for representing on the pathway
maps as curves (see 4-4-3. Overlay of Correlation Data).

9-3-1. Format

Make data describing following information in each line, and save it as a CSV file.

Column | Description Data type Required
1st ID1 Text string (max. 100 letters) yes
2nd ID2 Text string (max. 100 letters) yes
3rd A value Real number yes

The gene IDs and compound IDs registered to KaPPA-View4 can be entered into the first and second
column. Gene-to-gene relationships and compound-to-compound relationships should be described in
separate files, because they are separately uploaded. Gene-to-metabolite relationships are not accepted by
the system.

If there are multiple lines that having the same combination of ID1 and ID2, an alert message appears in the
uploading process when they have different values, but they are accepted as one record when they have the
same values.

9-3-2. Sample

o 12, B
At 1201060, At2z4B830,0.8586<
At 1201060, At3z09600,0.813<
At 1201060, Atdz3 8560, 0.800<
At 101080, At3248730,0.900<
At1g01080, AtEghB220,0.833<
At1g01080,At323186,0.831<
At1g01080, At4g23060,0.830<
At1g01080,A81232390,0.888<
At1g01080,AL1205190,0. 886
10 |AL1201080, AL 12798500,0.882
11 |AL1201080,AL2=37660,0.881«
12 |At1z01080, At 1264510, 0. 880«
18 |At1z01080,AtEz13510,0. 880
14 (At 1201080, At6247190,0.877<
15 (At1z01080,At3286330,0. 876«
16 [At1201080,At6246330,0.876<
17 (At1201080,A13201480,0.870<
18 |At1201080,At1274570,0.874<
19 |At1201080,At1282780,0.873<
20 [At1201080,At2230500,0.872<
21 [At1201080,Athe42700,0.872
22 [At1201080,AL12483580,0.871
23 [At1=01080,AL347600,0.871

OO0 el 0D CT fm 00 3 —

Note:

File size of correlation data tend to become large. If the file was not accepted by the server due to the
restriction of the file size, an alert message appears to inform you it. Consider to reduce the file size by
cutting off the entries based on a certain threshold of correlation values, or by rounding the values at proper
digit to reduce the letter numbers.
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9-4. User Map

This section introduces briefly about the User Maps and their format restrictions. Refer to the "Manual on
User Map Creation" for more details.

Users can create their own pathway maps (User Maps) and utilize them for their analysis. By creating
pathway maps that are not provided as defaults, are edited and curated more carefully, are better designed
for presentations, and include genes and compounds not registered to the system, the possibility of
KaPPA-View4 analysis can be expanded.

The User Map files can be utilized by being uploaded by the users through KaPPA-View4 GUI, or by
transferring in POST methods through the KaPPA-View4 API. The Power Users can send their own User
Maps to the KaPPA-View administrator with simple steps to discuss about improvement of default maps.

The User Maps should be created in a Scalable Vector Graphics (SVG) format. To paint colors on the
symbols for genes, compounds, and reactions dynamically by the system, a proper ID should be assigned for
each symbol. We recommend using the free drawing software Inkscape (http://www.inkscape.org/).

A summary of ID formats for the SVG objects on the User Maps.

Element Explanation ID format

Gene Represent genes. text+(integer number) g

Gene IDs used in KaPPA-View4 system or
user-defined ID starting with "TMG". Use different
integer numbers to draw one gene on more than one
place of the same map.

Ex) At1g12340(1) g, TMGO001(1)_g

Gene box Used for defining a B+number
region to represent a
group of genes

corresponding to an The number corresponds to the numeric part of
enzymatic reaction. enzymatic reaction ID starting with "R"
Ex) BO0001
Compound Represent KPC+number,
compounds. C+number,
G+number,
D+number, OR
TMC+number

KPC+number is compound ID format used in
KaPPA-View4 Classic system.

C, G or D+number are compound ID format used in
KaPPA-View4 KEGG.

TMC+number is a user-defined ID.
Ex) KPC00005, TMC00001

Enzymatic Represent enzymatic R+number
reaction reactions.

Enzymatic reaction IDs used in the system.
Ex) RO000101
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Link to a related | Enables to jump to 3 letters+integer number(+1 letter)
map another map

Map IDs used in the system.
Ex) Uni00001, Uni00034f, Lja00017

The SVG objects that are allowed for drawing the element symbols.

Element SVG object Note

Gene rect Be sure to set color to the fill, not to set "No
paint”.

Gene Box rect Be sure to set color to the fill, not to set "No
paint”.

Compound rect or circle Be sure to set color to the fill, not to set "No
paint”.

rect #FERATEGE. X, ry BETADH—T %k
B HIEITEY, ALMEEMSURILEEHIEN
TEFY,

Enzymatic reaction line or path Dotted lines can only be represented properly
with "line" object. Stylized arrow heads of path
objects are not properly displayed.

Link to a related rect or path
map
About Other SVG objects.
Text objects Use Arial font. Conversion to outlines is recommended.
Images By embedding image files to the SVG canvas, they can be displayed on
KaPPA-View4.

9-5. Data for POST Transferring

The data transferred by POST transferring APIs (8-1. Data Uploading APIs) is called "POST data" here.

9-5-1. Structure of POST Data

The figure below schematically represents the structure of a POST data file.

79



9. File Format

POST Header

//

Data Header A

Experiment Data A

//

Data Header B

Experiment Data B

//

SVG Header
SVG Map Data

POST Data File (text)

General information such as the species name are described in the POST Header part.

The following Experiment Data part are separated by a delimiter "//*, and can include more than one

experiment data.

The SVG Map Data part contains SVG data of User Map. It can be omitted.

9-5-2. Format

eHeader Part of POST Data

POST Header contains general information on the POST data. Each item of header information should be
described in a line according to the format below.

>[Item Name] <tab> [Description]

The lines in the header must start with ">" and the description must not contain newlines (returns). Blank

lines are ignored.

Write following items.

Item Name Explanation Required
>species Define the species name. It must be exactly the same as | yes
P the one registered to the system.
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Define the Array Type name. It must be exactly match to | yes

the name registered to the system. See p.72 for (when the file
>array investigating valid Array Type names. included any
transcriptome
data)
Define the map which appears first after the POST no

transferring.

Trim first three alphabets and write it as [Description].
When an SVG data contained in the file, the map ID
defined in the ">svg_name" header (see below) can be
described.

>default_map

When it is omitted or invalid ID was described, no default
map appears.

eExperiment Data Part
Be careful that the Experiment Data Part for POST data is different from those of the data files for GUI

uploading (described in 9-2. Experiment Data for Uploading). The Experiment Data in the POST data
corresponds to the Compared Experiment Pairs which are created during the "Analysis" steps.

More than one Experiment Data can be included and they must be separated by a delimiter "//". Each
Experiment Data contains Header part and Data part.

The format of the header is the same as POST headers. Describe following information.

Item Name Explanation
Define the name of the data which corresponds to the Compared Experiment
>set_name .
- Pair name.
>data_type Define the type of the experiment, "array” or "compound".

If there is more than one Experiment Data that have the same ">set_name" and ">data_type" among the
Experiment Data separated by "//", only the former data is registered.

When there are pair of Experiment Data that have "array" and "compound" for ">data_type" and shares the
same ">set_name", the data is recognized as a Compared Experiment Pair which includes both of transcript
and metabolite data.

The Data part follows to the Header Part. Describe the items below. Be careful that they are different from
the ones of data for GUI-uploading (described in 9-2. Experiment Data for Uploading).

Column Explanation

Enter Feature IDs for transcripts data and Compound IDs for metabolites. To
investigate the Feature IDs and Compound IDs used in the system, download the
1st basic information files (see 7. Download). The user defined IDs, TMG[number] for
genes and TMC[number] for compounds can be entered too to paint colors on the
SVG objects that having these IDs on the User Maps.

2nd Enter experiment values. The values should be transformed to logarithm scale for
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genes (based on 10 is recommended), and linear scale for metabolites. The
compound values must not negative nor 0.

If the 3rd column have a value, values in the 2nd and 3rd column recognized by the
system as quantitative data of the numerator and the denominator, respectively, for
the Compared Experiment Pair. If there is no data in the 3rd column, the value in the
2nd column recognized as ratio data.

3rd

Enter experiment values. It can be omitted. The values should be transformed to
logarithm scale for genes (based on 10 is recommended), and linear scale for
metabolites. The compound values must not negative nor 0.

The value is used as a denominator for the ratio calculation with the value in 2nd
column. If the 3rd column have no data, the value in the 2nd column is recognized as
the ratio data.

eMap Data Part

The header item below is required. The format of the header is the same as the POST header. Following to
the header, the SVG data (text) of the User Map (9-4. User Map) should be written. Open the SVG file of
the User Map with a text editor such as the Notepad for Windows to get the SVG data in text format.

Item Explanation
Define the name of the map. The name appears on the Pathway Tree. When the
>svg_hame name is written in the ">default_map" item in the POST header, the map
appears first on the browser after transferring the POST data.
9-5-3. Sample
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10. Default Data

10-1. System Data, Species, and Correlation Data

Refer to the KaPPA-View4 paper and the supplement file of it (Sakurai N, et al. (2011) Nucleic Acids
Research 39: D677-684) for details of the default data (at August 15th 2010).

The "Statistics" page of KaPPA-View4 website shows the latest data installed in the system.

KaPPA - View 4

Kazusa Plant Pathway viewer

Home Overview Me Download Link Publication Contributor About Us
Login
KaPPA-View:
Welcome to KaPPA-Viewd Classic Go to My Page

Name: I December 30
Enter | p— l— A English ma

Creation was

Please click the button to start. All the data is freely accessible for public Login | September 2¢
users. More advanced, you can save your own data on KaPPA-Viewd by Counting palic
creating your account. Enter and click "Create Account” for an immediate numbers was

registration (free). A 15 2
ugust 15,

Announcement Species and |

10-2. Experiment Data

We provide some sample data for demonstration. Click on the Experiment Set ID or Experiment ID on the
experiment data list of the "Analysis" function. A window pops up to show the metadata.

Showing | 10 =] per page
Showing 1-1 of 1

Set ID Set Name Array Type No of Exp Uploaded Date Related Data
v | espn || Trersenes AGI codes 8 | 20091025
Exp 1D Exp Name Comment Type
Y| KEPT1_1 [\[sample_0] All zero contral All values are set to 0. quantitative
Y| KEPT1_2 [l[sample_A1] Leaves (21 days) | hybridized with [sample_A2] quantitative
G| KEPT1_3 E:ZTQEI;ET]AE] T8T cultured cells hybridized with [sample_A1] quantitative

\ 4

g4 |
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Experiment Information

[Exgpenimeant Sat Information]
Exgusimunt Types

TRANSCRIPT

Set_Set ID

Sot_Expormont Set Mame

KEST1

Ath Transedpts Damo Data

Set_Amay Type AGl codes

Set_Description Default data for demenstration
Sel_Depostor Name shuran

E

Diaka_Fapenmant I KERT1_1

Data_Cxperimant_Hame

Data_Vadue Type

[sample_0] All zero control

| quantitadne

Data_Comments

| Al values s set1o 0.

Diata_Ewpesimant_ID

Data_Expenmant_ Hame

KEPT1_2

[sample_A1] Loaves (#1 days)

Data_Value Type

Data_Comments

quantitative

hytridized with [sample_A2]

Data_Swnple_Source

Arabidupsrs leaes, 21 days

Data_Sample_Species
Dt Sammple Prowd

Arabidopsis thaliana

‘ Kazusa DNA Research Instilule

Data_Aray_Platform

Datin_Amary_Ditecton

| Agilent 22 K

2 color

Data_Array_Data retrieve

Data_Data_normalization

Feature Extraction 3.0

namnalized to median

Data_Expedmant_ID

KEPT1_ 3
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11. Hints and Trouble Shootings

11-1. Getting a Screen Shot

Right-click on a pathway map, and select "Go Full Screen”. Press "PrtScr" button (Windows) to get a screen
shot in a fixed pixel sizes.

H H carborglace emal cubunit
H [m|
1/ ( Dteeenneees O m|
Carbon dicide  carban dioxide Transketolazs, o-F
D-Ribulosa {Atmosphers) phi
1.5-bigphosphate
Phoephoribulckinase T
[}
oo A
D-Ribuloga 5- il
pheephate v
D-Ribulosa 5-pl FNCET: —
S-apimearase &E R

k.
Fibosa 5-phosphate [ spes
isomarase AR

Adobe Flash Player 10 (22300

[~

| ]

11-2. Two-color Microarray Data

The 2-color DNA microarray data can be properly represented on the pathway maps, by following to the
ways below.

1)

- Prepare the experiment data file for KaPPA-View4 using the log(ratio) data generated by the 2-color
microarray analysis.

- Create a control data file where all the gene expression values are set to 1.
- Upload both of the experiment data and the control data to KaPPA-VIew4.

- Pair the two to create a Compared Experiment Pair.

2)

- Prepare the experiment data for KaPPA-View4 using the log(ratio) data generated by the 2-color
microarray analysis.

- Attach header information to the data file (see 9-2. Experiment Data for Uploading). Write "ratio" for
the ">Data_Value" so that the data is recognized as "ratio" data by the system.
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- Upload the data file.

- Create a Compared Experiment Pair with the data alone.

11-3. One-color Microarray Data

The log-transformed expression data can be normalized by a global mean (or median) so that the gene
symbols are to be painted with a wide color ranges.

Alternatively, create the log-transformed expression data (not normalized) and a control data where all
values are set to a global mean (or median). Upload the two and create a Compared Experiment Pair with

them. An advantage of the later is that the experiment data can be directly used for other analyses by
comparing to other 1-color data which are uploaded in the same way.

11-4. Investigating Compound IDs

In order to create a metabolite expression data for the analyses, users have to know the Compound 1Ds uses
in the KaPPA-View4. There are several ways to investigate the Compound IDs.

* In KaPPA-View4 KEGG, the Compound IDs are the same as those of KEGG
(http://www.genome.jp/kegg/).

1

Click on the compound symbols on the pathway maps.

2)

Find the compound by "Search" function of KaPPA-View4.

3)

Download the compound information file from the "Download" menu after logging-in.

11-5. 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
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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 users to browse the real experimental data and correlation data while
checking the values of user's interest.




KaPPA-View4 Advanced Manual

12. Acknowledgements

KaPPA-View was developed in Kazusa DNA Research Institute with a support from the New Energy and
Industrial Technology Development Organization (NEDO), Japan under the research project named
"Development of Fundamental Technologies for Controlling the Material Production Process of Plants"
(P02001).

| 89



13. References

13. References

Papers about KaPPA-View

Sakurai N, Ara T, Ogata Y, Sano R, Ohno T, Sugiyama K, Hiruta A, Yamazaki K, Yano K, Aoki K,
Aharoni A, Hamada K, Yokoyama K, Kawamura S, Otsuka H, Tokimatsu T, Kanehisa M, Suzuki H, Saito
K and Shibata D (2011) KaPPA-View4: a metabolic pathway database for representation and analysis of
correlation networks of gene co-expression and metabolite co-accumulation and omics data. Nucleic Acids
Research 39: D677-684

Sakurai N and Shibata D (2006) KaPPA-View for integrating quantitative transcriptomic and metabolomic
data on plant metabolic pathway maps. J Pesticide Science 31: 293-295

Tokimatsu T, Sakurai N, Suzuki H and Shibata D (2006) KaPPA-View: A tool for Integrating
Transcriptomic and Metabolomic Data on Plant Metabolic Pathway Maps. In Saito K, Dixon RA and
Willmitzer L eds, Biotechnology in Agriculture and Forestry, VVol. 57, pp. 155-163, Springer-Verlag, Berlin
Heidelberg

Tokimatsu T, Sakurai N, Suzuki H, Ohta H, Nishitani K, Koyama T, Umezawa T, Misawa N, Saito K and
Shibata D (2005) KaPPA-view: a web-based analysis tool for integration of transcript and metabolite data
on plant metabolic pathway maps. Plant Physiol 138: 1289-1300

Other Related Papers

Obayashi T, Hayashi S, Saeki M, Ohta H and Kinoshita K (2009) ATTED-II provides coexpressed gene
networks for Arabidopsis. Nucleic Acids Research 37: D987-991




KaPPA-View4 Advanced Manual

14. About Us

Team KaPPA-View

E-mail: kappa-view at kazusa.or.jp (replace at to @)

The Administrators and developing team of KaPPA-View in Kazusa DNA Research Institute
(http://www.kazusa.or . jp/e/). Please send your all inquiries to this e-mail address.

Axiohelix Co. Ltd.

E-mail: info at axiohelix.com (replace at to @)

The system programming was carried out by AXIOHELIX.

AAXIOHELIX

http://www.axiohelix.com/en/

Corporate Headquarters

Okinawa Sangyo Shien Center 502,1831-1, Oroku, Naha-shi, Okinawa 901-0152, Japan
TEL:+81-98-858-2887, FAX:+81-98-987-0288

Tokyo Office
Ando Bldg. 8F, 3-6-9, Kitashinagawa, Shinagawa-ku, Tokyo 140-0001, Japan
TEL:+81-3-6698-6731, FAX:+81-3-6698-6734
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- 1.0, January 8th 2011

The first release.
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