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1. Introduction

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

system.

1-1. Overview of KaPPA-View4

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

tomato.

: Upload
VA vewbote  patve, (D

microarray Data Map Data

Data -
f— KaPPA - View 4
= — Kazusa Plant Pathway Viewar

‘ = . Display on

= the browser
- == IT::‘_ KaPPA—VIeW4
== = el = = : Server

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 View Maps", you can view the summarized values for all

maps and find out the pathways which have changed considerably.

thakana

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

maps.

| Simple Map Create

[Neew Simple Map]
Map Name
[yt Famity [AGRIS]
Gena List
Py

Myb Family [AGRIS]

00000000 ODOD0D0D0DEOO0DODCOC0ODO0D0OO0OOEOOOOOOOOOEO
Oo0d000O00EE00OO0OECOCOOODO0OODOOONOOOOONOOOO .
000000 oDC000D0D0ROOO0ODCOCODODOo0DO0OO0OOOmOO@EEOO0O0OOO
00000000 ODO0OE0EEO00

ooo
ooo

In addition, the users can also use the pathway maps prepared by themselves.
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The GS-GOGAT Cycle

Furthermore, gene-to-gene and/or metabolite-to-metabolite relationships such as
co-expression correlations of genes can be displayed on the maps. This is the
distinctive feature of KaPPA-View and will help you, for example, to analyze the
relationships between metabolic genes and transcription factors that control

their expressions.

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

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

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

KaPPA - View 4

Karuns Plant Patkway viewsr

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

before use.

|C)data_metabolome
[Cdata_trangeriptome

[Chpaost
[hsimpleMap
) URL link

[yuserMap
[Z] Readme_ENtxt

[Z] Readme_JP txt

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

"Readme_ EN.txt" for their brief introductions.

1-3. User Setup

As KaPPA-View4 is a web-based system, it works well with major web browsers
(Microsoft InternetExplorer, Firefox, Google Chrome, Safari and Opera) on any

operating systems (Windows XP/Vista/7, Mac OS X and Linux).

Although the Adobe Flash Player plug-in (ver.9 or higher) is required to display
the pathway maps, it is already installed in your browser in the most cases. If

your browser doesn't have it, please install it according to the following site.
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http://www.adobe.com/products/flashplayer/

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

0S Windows XP / Vista / 7 (Microsoft) | Mac OS X (Apple)
Browser Internet Explorer 6, 7, 8 Safari 4.0.4
Mozilla Firefox 3.0.10, 3.5.2, 3.6.10 | Mozilla Firefox 3.5.6
Google Chrome 3.0 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 for Safari

and Opera in default.

1-4. Other Manuals

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

* The Manual for Users and the Manual of User Map Creation are under

preparation. They will be available in 2010.
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2. Starting the Analysis

2. Starting the Analysis:

Login and Upload of Experimental Data

For the first step of the analyses, we introduce the way to login, main menu and

how to upload the experimental data to KaPPA-View4.

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

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

KaPPA - View 4

Login
Walcome to KaPPA Viewd Classic Gty Page
ama
Enter Passwors r

for Orpra safrva was changed (August 15, 2010}

o transcript D5 fom RAP-DE haw bewn waed br gene 08 of Onyza

us D4 from RAP-DE 50 that the comelation data of nce could
2o A

W changed the gane Ds of it
presented Thi old sattings ane

2-2. The Main Menu

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

KaPFA - View 4

Copymight © 2004-200% Karusa DHA Research Imitute. A3 Fights Rasened

On the top of the window, the main menu is placed.
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ET Temporary Upload Analysis Map View Search Download

e Main

Returns to the main window.

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

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

e Map View

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

e Search

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

genes is also provided.

e Download

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

downloadable as text files.

2-3. Logoff

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

window.

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

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

deleted from the system after log off.

2-4. Uploading Experimental Data

2-4-1. Uploading of DNA microarray data

Press the "Temporary Upload" on the main menu.

fain Temporary Upload Analysis Map View Search Download

| Temporary Upload

[Experiment] [User Map] [Correlation]

Experiment File : | ﬂl
The following window will be displayed. = |

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

named "Sample_Ath_gene_v*** csv" in the "data_transcriptome" folder in the

sample data.

* RN represents the version number.

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

data.
[Experimant] [Uzer Map] [Carralation]
Experiment File [T
Experiment Type © & Tra
Auriry Typer v
Expariment Name | Repeatition Number | Comment
Sampla Ath A 1
Sampia Ath B 1
Sampla Ath C 1
2
Sample Ath O 1
2
Sample All Zero Conlrol 1

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

"Sample Ath A" and "B" is from a single experiment. "C" and "D" contain
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experimental duplications. In addition, a dummy data "Sample All Zero Control"

is included in the file.

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

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

I —-Select-- j

| ==bidopsis thaliana (AGI codes)
1

otus japonicus (Agilent Kazusa-U0
Oryza sativa (Agilent G41384)
Oryza sativa (AK)

Solanum lycopersicum (Aﬁymetr\i(}

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

message. It takes a few tens of seconds.

@ The operation succeeded

2-4-2. Uploading of Metabolite Data

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

Click the "Temporary Upload" from the main menu, and select a file named

"Sample_Ath_met_v*** csv" in the "data_metabolome" folder in the sample data.

| Temporary Upload

[Experiment] [User Map] [Correlation]
Experiment File I &0
Upload

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

[ Upioad

~Sulect—
Expariment Hame Repesiion Number Commont
Sample Ath A

Samgla Ath B

Sample Ath €
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As this sample data is obtained from Arabidopsis, select "Arabidopsis thaliana"
from the "Species" pull-down list.

* In actual, the sample data was generated by computational calculation, and it
did not contain experimental data of the real world.

Experiment Type : € Transcript ® Metabolite

Species I——Select—— 'I

Sample Ath A |Oryza sativa

Solanum lycopersicum

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

auto-recognition of the file format.

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

message.

@ The operation succeeded

2-5. File Format of the Experiment Data

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

uploaded in the section 2-4 with Microsoft Excel.

A B (8} D E F G H 1
1 {arrayexp) Sample Ath A Sample Ath B Sample Ath G |[Sample Ath C Sample Ath D Sample Ath D Sample All Zero Contral
2 flrep 1 1 1 2 1 2 1
3 AtgM0i0 | -0B2847516 0646801288 115045388 —1.07724172 -1.15233451 -1.01085821 o]
4 A1 gM020 | -1.32244888 052435562 -016684342 -0.22203733 1.268603413 1.352828554 o]
5 AtgM030 | 1118873452 1411188600 —1.266026406 —1.20633268 -001673348 -006257865 o]
6 At gM040 | -1.21811202 -096145002 007465006 011324618 1.08688%507  1.064448577 o]
7 A gM050 | -066493501 0126151787 1175051608 1170206475 0529977397 (040700088 o]
8 At gM060 | 0B09261557 1566740565 0579037425 0609907787 1405337858 1.331461544 o]
9 A1 g070 | -1.20441321  -086853735 061000164 0611701704 1.334508081 | 1.361604332 o]
10 Af1g1080 0504213049 1.050304533 007728201 | 0060123451 -062473365 06922613 o]
11 A1 g01090 | 1487257461 -032237127 0615623484 0518918148 -0.889989596  -0.88000438 o]
12 A1gOI100 | 1265750095  -0.0542067 -033525183) -0.3%955302 0756700904 0754720245 o]
13 Af1g01110 | -057385819 0383083021 -1 06143081 | —1.24032402 —0661393] -055626915 o]

Fig. 2-5-1 Sample_Ath_gene_v***.csv
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A E 8] D E F G H
1 {compexp) [Sample Ath A Sample Ath B Sample Ath B Sample Ath C Sample Ath C Sample All1 Control
LT 1 1 2 1 2 1
3 [KPCOO0M 657 124 125 5.20838 534677 1
4 |KPCO0002 9 9967 10274 0.0008 0.0009 1
5 KPCOO003 241184 864 864 279148156 275 60648 1
6 |KPCO0004 122 18 18 677778 §.66667 1
7 |KPCO0005 5140 372 377 13.8172 13.51075 1
g8 KPCOO00G 463 a1 51 9.07843 9.39216 1
9 |KPCO0007 453 42122 4385831 Q.00107 0.001 07 1
10 |KPCOO008 504384 752 Tz 65713288 66.69149 1
11 [KPCOO00S 53 235754 238151 0.00022 0.00022 1
12 [KPCOOO O 64323 ga0 896 72.27303 7254718 1
13 |[KPCO0011 91 1289 1294 0.07005 0.07158 1

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

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

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

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

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

utilized to display on the pathway maps.

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

values.

The list of the valid probe IDs that KaPPA-View can accept are written in the
statistics page which is linked from the top page of the KaPPA-View site.
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KaPPA - View 4

Kazusa Plant Pathway Viewer

Home Overview News Statistics Download Link Publicq

| Login
Welcome to KaPPA-View4 Classil Gotc
Nam
Enter Pas:
v
Gene and Probe Infromation
Species Gene 10 Frnbie 10/ Sample Array Type Abibe,
Arabidonsis ihaana AGI coces from TAIRD Same as Gene 10/ AGIZI45 AGI codes Alh
i RAP-DA locus
ryza sativa RAP-DE Dulld 5 lotus RAPLE ranscnipls Usa
Aty
A 010 il
_B_at
Oryza sativa [RAP DB transcnipl]  RAP-DE buile S transcnpls Same as Gene 10/ 0s010136100-01 RAPS Wranscript Osal

Sodanum hycopersicum (Tomato)  Afymewix Tomato GenecChip prooes D 2 1_at Aty Siy

Tihicing mav

*Full lists of the probe IDs are also available from "Download" on the main menu
(appeared after logging-in). Select "information" as "Data Type", and find the
"Feature" files. The prefix of the file (Ath_, Lja_, Osa_ and Sly_) stands for the

species name as listed in the Statistics page.

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

which is available from the following URL.
http://kpv.kazusa.or.jp/kpv4/information/tools_ jp.html

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

menu or search the metabolite at "Search" on the main menu.

You have to input the experimental values as log scale for the probes (negative to

positive real values) and as linear scale for the metabolites (positive real values

except zero).

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

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

explain basic functions for data browsing.

3-1. Data selection for browsing

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

Compared Experiment

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

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

2. Click "Analysis" on the main menu.

Main Temporary Upload Analysis Map View Search Download

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

"Search" button.

| 13
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I Analysis
Species Aeabidopsis thakans %)
Experment Type © TRANSCRIPT © METABCLUITE
Upload User U=
Upload Diate [ [

[e

=

Expanment Set Header
7 | eammrom

|Cista

Exparenent Dala Header
— emn

= ) o

o oR

[Sebected Experiment]

Traseripl

Matabalae

——

&l &l

g

Compared Expenment Hame

[Eat001

Aad| _Clear

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

be displayed.

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

Set ID Set Name Array Type | No of Exp | Uploaded Date | Related Data
P | KESTY Ath Trenscripts Deme | gy (o0 8 | 200910128
Data
b | TempSet_000001 | TempSet_000001 AGI codes 4 | 2009/12/09

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

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

shown by clicking the arrow head ( ).

TempExp_000005

Sample All Zero Control

& | TempSet_000001 ‘ TempSet_000001 | AGI codes ‘ 5 | 2010/01/03 |
Exp ID Exp Name Comment Type
3 | TempExp_000001 Sample Ath A quantitative
3 | TempExp_000002 Sample Ath B quantitative
3 | TempExp_000003 Sample Ath C quantitative
3 | TempExp_000004 Sample Ath D quantitative
)

quantitative

Click the data icon (52 on the left of the experiment data "Sample Ath A". The

name is appeared in the top-right panel.

[Selected Experiment]
Transcript

|sample Ath A

Metabolite

Compared Experiment Name

& a4

|setoot

Add| Clear Al |

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

as the second one.

14 |
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[Selected Experiment]
Transcript
|sample Ath A

|sample Ath B
Metabolite

Compared Experniment Name
[setoo1

ﬂl Clear Al

dd g

Let's try to select metabolite data. In this state, please check on "METABOLITE"

for experiment type and press "Search" button.

% ‘ TempSet 000002 | TempSet_000002 | | 4 | 2010/01/03 |
Exp ID Exp Name Comment Type
= TempExp_000001 Sample Ath A quantitative
= TempExp_000002 Sample Ath B quantitative
= TempExp_000003 Sample Ath C quantitative
=3 TempExp_000004 Sample All 1 Control quantitative

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

[Selected Experiment]
Transcript

|Sample Ath A
|sample Ath B
Metabalite

|sample Ath A
|Sample Ath B

8 bé

Compared Experiment Name
|setoo01

ﬂl Clear Al |

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

will appear.

[Compared Experiment List]

F  Ath1 2

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

register this setting as Compared Experiment named "Ath 2".

[Selected Experiment]
Transcript

[sample Ath €

[sample Ath D
Metabolite

ompared Expenment Name
[ath 2

ﬂl Clear Al |

NN

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

microarray data.

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

[Compared Experiment List]
W Ath1 208
W Ath2 20

()

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

for the ratio calculation.

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

Sample Ath B Transcript Arabidopsis thaliana 1

Sample Ath A/ Sample Ath B [v |

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

Sample Ath A / Sample Ath B v

Compare Exp Name Exp Name Data Type | Species Repetition
Ath 2 Sample Ath C Transcript Arabidopsis thaliana 1 #2
Sample Ath D Transcript | Arabidopsis thaliana 12

Sample Ath C / Sample Ath D v

Please choose one of two from the pull down lists.
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Compare Exp Name Exp Name
Ath 1 Sample Ath A
Sample Ath B

Sample Ath B/ Sample Ath A 1.
F T T

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

Repetition

12

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

button, then the map browsing window will appear.

- | Map View
Map View

1. Sedact a name of species {or "Unnersal”) from the pull down list

2. Click on a map or a map categary on the metabolic pathway tree

3-2. Data browsing on the maps

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

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

|

| |Un|versa|
= 1all TITETdIUTIL palimvdy

b

. Map Vi
rbohydrate metabolisr: ap view

Amino acid, nucleic acid 1. Select a name of species (or "Universal”) fror
Lipids metabolism

Isoprenoid metabolism

Phenylpropanoid and shi
e families and misce

BFunctional categories

2. Click on a map or a map category on the metabolic |

Arabidopsis thaliana j
Universal
‘Arabidopsis thaliana
Lotus japonicus
Oryza sativa
Solanum lycopersicum

"Lipit!s metabolism

m the pt

Hlennrannid matahnliem

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

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

in color according to the data.

¥]
ErArabidopsis thaliana metablf
ECarbohydr

Arabidopsis thaliana | Calvin cycle

[Compared Experimentis]

balisr

E-C02 focation and cont Ath1 [ Ath2
l - Blcahin cycle
= lycolate pathw Ath 1

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

lycolysis/gluc

EicSphcenc\p;\
~BTea cyele

Shaw All Experiments

y Calvin cycle
Glycerol metabc| kinase
3-Phespho- hosph K h
EMono-, di- and oligos: D-glycerata o Phoepiee g Fereshets ¢
EPolysaccharide meta Glycolats pathway j@ - == o Dihyerozyaceton
Polysaccharide metal — . Glycaraldanyde -phosphate pheephata
EMiscellaneous carboh H i
- ; - : Fibulces bisphosphsta
B-Amino acid, nucleic acidw| E cartosylase mall subunit =. L::m;hm
ELa 3 H I il bt
Create Simple M . Carton dioida  carsan dimide TOoHRIESE D-Fructosa b iiase
reate oimple Viap D-Ribulose {Atmosghers) phosphate
1.5-bisphosphate P
oxyloss u— bisphospheta

Phosphoribulckinase S-phuephata

omEE
D-Ribuloss 5-

D-Ribulose 5-phosphate
S-apimarass

Frustcee bisphosphatasa

D-Eryhose a-phosphate

OoEmmn
=] —m]

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

selecting the species and the pathway maps.

3-2-1. Symbols on the pathway maps

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

represented as symbols below.

Element Symbol Note

genes [l (Squares)

metabolites | O (Circles)

enzyme — (arrows) The color of the arrows correspond to
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reactions

the mean value of the genes assigned

to the reactions.

links to the

other maps

[ pathway name ]

(round rectangles

with a text)

By clicking, the corresponding
pathway maps is displayed.

genes

(Squares with "+++-")

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

pop-up window.

3-2-2. Colors of the symbols

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

Legend" at the bottom of the window.

Element List | Correlation List | Histogran] | Color LEtElE | Pownload Plain Map | Print Map

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

metabolite changes are displayed in a small window.

I Color Logend

[Transcript] [Metabalie

| Color Legend

1] [Metabobte]

Lower
0639
0458

03
01
€1
03
0,459

-0.6%9

=]

log,[Ratio)
Uppar
&
0699
0.499
03
01
01
0.3
045
0699

@ Ah-Foh

o

Lower
1000
26853
TN
1932
0518
0139
o.0ar
om
0.000001

Uppar
1000000
w00
26853
71
1932
s
0139
o037
0.01

@ A3k

Ratia (Linsar Scals)

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

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

The limit value for the strongest color could be changed in the "Histogram".

Element List | Correlation List Zi-:l-:r Legend | Download Plain Map | Print Map
LI

_’Jﬁl
N T T T

S B B e e bk

o

e i e

S [ TE .--—II"J

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

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

3-2-3. Switching the Compared Experiment Pair

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

upper control panel. In the figure below, the data from "Ath 1" is represented.
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[Compared Experiments]
Ath1 [ Ath2

Show All Experiments

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

Calvin cycle

Phosphoglyeerats Gluconeoganesis
inase

s-Phespho- 5-Phespho-C-glycarcy 5
D-glyearata s-phosphats *

Glycolate painway Jat ==+ (@) FemE pmpﬁ g
Glyceraldehyde 3-phrephate

=} @ crromcens
phespheia
dehydregenace

E (NADPj(phesphonlting)
Ribulcse bisphosphsie mEE -
carteoxylase small suburit o bisphosphate
alddlase
HY 4R {IILELS Aldcl
. Carton dicide n dioride TIANSEL RS DFructose 5
D-Ribuloes (Abmasghers) phesphate
1.5-bisphosphste —
o-xyhose [ bigphosphate
Phospheribulckinase 5-phosphste
Fructcse bisphosphatase

omm
C-Ribulose -
pheephate

D-Ribuloee 5-phoephate D-Erythrcea 4-phoephete

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

[Compared Experiments)

[ Ath 1 Ath 2

Show All Experiments

Ath 2
Transcript: Sample Ath C / Sample Ath D

Calvin cycle

kinase

D-glycarate hoephate s-phosphale e
e K
Glyoolae palvay &= - (), Lo s} o 22 Dihydroxaciona
Glyceraldahyda 5-phosphats pheephats
A dehydregenase
H (NADP+)phcephorylating)
: Fibose bisphosphata mon | Frucse
cartowytas small suburit o bisphosphsts
i ClES
Olsrrsnses Aldclase

Transketolase, D-Fructose &

D-Riblose {htmosphers phephata
1.5-biephozphats JE—
bisphosshata

Dyioss

Phospheribulckinase &-pheephete

5] Fruciose bisphosphaiase
OCm
o-Ribulose 5-

phesphats

0-Ribulcas S-phesphale o-Eryhrcsa +-phoephals

Because metabolite experiments were not included in the Compared Experiment
Pair "Ath 2", the symbols for the metabolites (O) are all painted in white. The

detailed sample information is represented above the pathway map.
As exemplified here, several Compared Experiment Pairs can be set in a single

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

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

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

You can get the detailed information about the symbols for genes, metabolites,

and enzyme reactions, by clicking them on the pathway maps. A window will

| 21
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open and you can see descriptions of the element, values of the experiments and

SO Oon.

| Gene Information

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

[11 [AT3G12780.1] similar toe PGK (PHOSPHOGLYCERATE KINASE) [Arabidopsis thaliana]
(TAIR:AT1GT79550.2); similar to phosphoglycerate kinase, putative [Arabidopsis thaliana]
(TAIR:AT1G56190.1); similar to chloroplast phosphoglycerate kinase [Populus nigra] (GB:BAA33803.1)
Description similar to Phosphoglycerate kinase [Medicago truncatula] (GB:ABE80998.1); similar to
Phosphoglycerate kinase, chloroplast precursor (GB:P50318); contains InterPro domain
Phosphoglycerate kinase; (InterPro:IPR001576) [Currator summary] nuclear phosphoglycerate kinase
(PGK1)

Arabidopsis thaliana
Map [1] Calvin cycle
[2] Glycolysis/gluconeogenesis

[11 R0011107

B {21 R0011202

Experiment Value -

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

1467

0878

0.489

0.000

0489

0978

-1.467

Ath 1 Ath 2
() linear (=) log (Ratio) W] show symbal

3-3. The Bird's Eye Map

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

map will appear.
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Arabidopsis thaliana ) | Amino acid, nucleic acid and nit ontaining derivati

ErY
5

(P amino acid, nucleic acid_| ]
= Display Mode - [Name v] | Select

View Thumb Nails View Birds Eye Map

)

®

Amino acid, nucleic acid and nitrogen-containing
derivative metabolism

@

- F

®

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

the "Display Mode".

Display Mode INEmE vI Select

‘Name k
Experiment
Correlation

Displaying the Map Names

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

are displayed in the bars.

C02 fetion and cantral carbohydrate medabalism

I:I:all.n'n oycla
I:Glg.ro:nlaba pathway

I:_GIy'mlg.rsjs-'glumna-:ganaEis
CFh-:-sphu:-an-:-lpg,-Tuvata and pyruvate metatolism
(-TCF\. cydle

TP T —

A N AN N

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

©02 fixetion and cantral carbohydrate metebalism

T 251zcT T v 7Tz T
(T:z53c N R M- 1515 I
(T:3131 T T M1enT I )
{_T::tsnus [ L i
G’:rs-‘rs B v oo )
{741z T M 111 )
{(T:1eme BTN v eE N I}

The color gradation represents followings.

Ex)
(T:aza: il 614 I )

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

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

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

map (denominator: 14).

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

compiled values of all the pathways included in the category.

Color gradation of the bar:

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

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

genes in the pathway were up.

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

select the data to view here.
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[Compared Experiment]

IAth‘l "I

Select

Displaying Correlation Data

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

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

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

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

4-1. Displaying the Correlation Data

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

interest.

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

represent metabolite-to-metabolite correlations too.

As an index of co-expression between the genes, correlation coefficients have
been typically used. Hence, the functions of KaPPA-View4 concerning to the
co-expression of the genes or co-accumulation of the metabolites are referred like
"correlation functions". However, the data which KaPPA-View4 accepts is not
restricted in the correlations. Any data which represents gene-to-gene or
metabolite-to-metabolite relationships as numerical values can be utilized. For
example, protein to protein interaction data described by O or 1 is acceptable.

Please try to project your own ideas onto the pathway maps with KaPPA-View4.
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4-1-1. Viewing the Correlation Data

The following control panel is displayed under the pathway maps. Here, the

users can choose the correlation data to view.

Correlation Line

Correlation Color Range Number
Gene INU Lines j -Z' IU.E ~[1.0 High ={ |0 /0
Compound  |[No Lines = |[EREEN=] s [0 | [Fen=l0 so

Update Correlation |

In the defaults, several gene co-expression data provided by ATTED-II can be

selected. One metabolite-to-metabolite co-accumulation data calculated from a

series of metabolomics data obtained from a drug treated Arabidopsis cultured

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

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

valine, isoleucine and alanine biosynthesis" of Arabidopsis thaliana.

|Arabid0psi9 thaliana
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dehydratase Branchet:hain amina

scid Bminoiransferase
Alanine

I LoEine
S o

2ispropyimalate
syrihase

5-Carbozy-3-ydmzyisacaproste

alsopropyimalate

ssopropyimalata
dehydratasa
dehydrogenasa

H Threcnine dehydrataza §
H 2-Oxobutancets g
H (=)
OmO L-Threonina
et
i hestolactate synhass

aminciransferass E

. 2 Acstn-2-hydroybutyrate

L-Alanina
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o
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2-Dhrac Hydraey- () 2t
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Then, select the data as in the figure below, and click the "Update Correlation"

button.
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[Correlation Line]

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

Update Carrelation |

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

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

Leucine, valine, isoleucine and alanine biosynthesi

Lysine, threonine anc
Glycolysis methionine biosynhesis

Ketch-acid raducioisomerase Acstolactate syninsss § Thracning deydraiasa v

- - 2-Oxobutancate
25-Diydrorpisovalerats B = (] 6L—Thlsumns

synihase

2-Dethrao-Hydroey- O =
S<carboxysocaprosta

Branchad-chain amino
Ecid amingtransferzse

u
= /
e Leucing, Valne and -
; - 3 Gnenend]) Lioloucne
Unicooos - 200803725 Cimucis @ isoleucine metabolism )

* The experiment values are represented in this figure as colors of the symbols.

The correlation lines can be represented too when users are browsing the "plain

maps" without experimental data.

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

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

data by the correlation values.

Please enter "0.9" in the left hand field of the "Range" column. Click the "Update

Correlation" button.
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Color Range Mumber
] (05T [0 ) ol /20
[GREENIZ] o6 -0 [man=l o /s

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

Leucine, valine, isoleucine and alanine biosynthesis

Lysine, threonine anc
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4-1-3. Filtering the Data to View (Number of the Lines)

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

Mumber
[High =[fo |/3
[High =] o /6

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

currently represented on the maps.

*The redundant relationships of the same combination of the genes are excluded

from the count. As there are in the case that the same gene is drawn at multiple

places on a map, the indicated number could be different from the line numbers

drawn on the maps.

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

count even if they are included in the uploaded files.
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Anyway, please enter "1" in the field written as "0" (see below), and click "Update

Correlation" button.

Mumber

[High =] o /6

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

Leucine, valine, isoleucine and alanine biosynthesis
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unieoo0s - 2080325 visicre @ iscleucine metaboism

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

left hand side are for the same gene.

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

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

Range Mumber

[os | ~[1o | |Ev| 1 |/3

06 ~|10  ||High=lfo |/

[ay]

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

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

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

30 |
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Element Lis{l Correlation Ligt fHistogram | Color Legend | Download Plain Map | Print Map

l Correlation List

Gena 1 Gana 2 Coofficient

ArigiaTin At5g23010 0.921

Compound 1 Compound 2 Coefficient
KRGO
KPCOOTIZ2
KPCOOT15

KPCHTAZ

KPCOOT15

KPCOOT12 KPCO0SE6 0621464344

Alternatively, when the mouse cursor is over the correlation lines, the lines are

highlighted and the gene IDs and the correlation values are shown in a tool tip.

2-Oxobutancats
.\\x . 5 L-Thracnina
S

.,

5\{“3;23945 = At3g10050 : 069 |
)
] /

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

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

users can see the line numbers on the pathway maps.

Display Mode - {SSiEEa® 7| | Select

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

conditions at the bottom panel.
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Amino acid, nucleic acid and nitrogen-containing
derivative metabolism
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The numbers written beside "T:" or "M:" (numerators) show the numbers of the
correlation lines on the pathway maps. The numbers after the slashes ("/")
(denominators) indicate the numbers of the genes or metabolites drawn on the
maps. For the indicators of the middle tiers, both of the numerators and the
denominators are the sum of the line and element numbers included under the

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

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

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

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

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

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

4-1-5. Uploading Users Own Correlation Data

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

the analysis.

32 |
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Click "Temporary Upload" on the Main menu, and select "Correlation" tab.

[Experiment] [User Ma] [Correlation]

Type : @ Gene  Compound
Correlation File | 2. |

Mame I

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

top page of the KaPPA-View4.
Press the "Browse" button and select a file named
"Correlation_Ath_Gene_v***.csv" in the "correlation" folder in the sample data.

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

"Comment" field can be left as blank.

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

finish with the following message.

@ The operation succeeded

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

data.

[Correlation Line]

Correlation Color
Gene Upload Test j -
Mo Lines
IGREEI"

Compound || ath: ATTED-Il AthGeneCor_v3 {1388 chips)

Ath: ATTED-Il AthGeneCor_v3 (1388 chips)

Update Cormi ath- ATTED-II AthGeneCor_v3 (1388 chips)
Ath: ATTED-II hormones (236 chips) == 0.81
|Ath- ATTEDl tissues (237 chips) == 0916 (L pi;

l |Ath: ATTED-| strasses (298 chips) =>= 0.?39

right © 2004-2009 Kazu

4-1-6. Format of the Correlation Data

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

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

# [ E] [ & |
| 1 [At1e01060 At2edsaco 0.855
| 2 |Atle01060 | At3e09600 0813
| 3 [Atle01060 | At4e38960 08
| 4 [Atle01080 | At3ed8730 ng
| 5 [Atle01090 | AtBeS5220 0.893
| B |Atle01080 | At3e29185 0891
| 7 |[Atled1080 | At4e29060 039
| & [Atledl080 | Atle32900 0888
| 9 [Atle01020 | Atle05190 0886
| 10 [At1e01080 | At1e79850 08s2
| 11 [At1e01080 | At2e37660 081
| 12 [Atle01080 | AtleddS10 038
| 12 [At1e01090 | AtSel3S10 0.8
14 |At1e01080  AtBed 7190 0877
1R [ aslaninen O+3=RR220 navs

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

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

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

4-2. Simple Map

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

input. Square symbols for the genes in the ID list are arrayed on the simple map.

Myb Family [AGRIS]

IO NS EEEEOSSC0 0N NS SNECOCOSNSEO0OSNSOENEEON
IO DD SN S SEEESSNCO0D0 0D EENE0OOSNESEEEOODNESOO@EOOOO
I IS0 ESESESE NSNS D NEEOEC0ONOODSSNONOEEEOOO@O
IO DDESSN0D0DOOEEDO
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A full list of gene IDs used in the KaPPA-View system is available from the

"Download" page.

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

Arabidopsis thaliana W | Calvin cycle

~

Phosphoglycarate
hinace

3-Phesphe- 5-Phospho-0-g)

o gherain oepho-D-glycercyl

Calvin cycle

phosphate
Glycolate pathway jeb === [umm/n]

carboylaca small suburit

D-Ribulose
1.5-bisphosphate

Phospheribuckinase

O-Ribuiosa 5-
dw phesphata

<

Create Simple Map

D-Ribuloss S-phosphate
Sepimerasa

Ritos s-phosphate
isomerase

Glycaraldehyde 5-phoephate
dehydrogenass

(NADP#)(phesphoryiating)
ﬁ Ribulcss bisghosphate

() Drruchs e
bigphosphats

©-Erpthrcea 4-phicephas

Frucisss bisohosohatzse slddass

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

species.

A following window will open.
| Simple Map Create

[New Simple Map] [Created Maps]
Map Name:

Gene List:

Add Clear

| i
Load From File

Load From Map
Redraw

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

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

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

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

Map Name:

Gene List

nt3g27320 i’
nt3go9zso

at3gi2220

2t2g25230

nt2g3z460

at4g21440

atigessio

at2gzesso

2t1g69560

nt3goi1140 =l

Add | Clear |

* You can input the gene IDs directly in the Gene List area.
* By clicking the "Load From Map", the gene IDs on the pathway map currently
viewed 1s displayed in the Gene List area.

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

[Mew Simple Map]

Map Mame:
[Myb Family [AGRIS] I

Gene List:

nt3cz27920 i’
nt3g09230

at3glzezo

mt2g25230

nt2g32460

ntegzl440

Btlg63910

nt2gz6950

RtlgE9560

Lt3g01140 hd

Add || Clear |

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

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

Finally, close the window.

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

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

: [Compared Experiments]

Ath 1 Ath 2

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

B-Functional categories
E"Simple f'v']ﬂ[C Myb FEII’TI”Y[AGRB]
Bl Mvb FamihnlAGRIS DDODENDEEEEEEONCNCOOCEEESONEOOCOCNCSCOOCSENOEEEONE
{j E O DD 0D SN SSEEE NS00 00 SN EEOONEOENONOSOOEOOOO
I D0 DD 0D EOEEENESESNCOODNEONECONODDDONEOEEENOOOEO
OISO D0EODEED3
T — _>|_I

Create Simple Map |

4-3. Creation of Multiple Map

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

gene.

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

sadoheptulosa
bigphosphatase
g™

R
e Eohos oo ]
. D-Ribose S-phosphate D-Sadoheptulosa 7-
Unio0112 - 0080315 phrephats
Transketolase

(_paRacaiis ]
# When "Universal" is selected, the button is not displayed.




4. Data Analysis (Advanced)

In the pop-up window, you can set a combination of the maps. In the Multiple
Map Mode, top-left panel of the tiled maps is automatically set to the one which
is currently viewed (selected in the pathway tree of the main window). Therefore,
"Current Map" is written in the top-left panel, and you would select here the
other 3 maps, i.e. top-right, bottom-left, and bottom-right panels. By clicking a
map name in the pathway tree of the pop-up window, thumbnail of the map will
be added to the preview area sequentially in the order above.

—_—
='Plant metaholic pathways | Multiple Map Create
Carbohydrate metabaoli

r
E'Amino acid, nucleic ac

Lipids metabolism

Isoprenoid metabalism
Phenylpropanoid and s
Gene families and misy

Functional categories

F'User Map Current Map
By Map 1

Clear Clear

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

acceptable.

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

Name - |Multiple Map 1 ||

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

pop-up window.

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

combination of the maps will appear.
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TCA cycle

) o
B Memndmrn 5 e b b .
e — Promatoeml prorss ar:
H - FyrriE TRzsE

Ccalvin cyda

oo ==

ot o

By

P U gt e s |

Arometic aming eckd biosynthesie

aan] P prombas priwey

TR
I ]

. :.,':.....- [y :'.‘_*,: I:Ei;'"‘r" - L
(Multiple Map]
Multiple Map 1 v |[ Select |

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

pathway tree.

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

[Multiple Map]
|- Single Map - || Select
. Single Map
Multiple Map 1

TTOTE T

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

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

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

maps.

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

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

[Experime ".C'-: rrelation)
User Map File | 02 |

Upload |

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

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

&

Xp

nent] [User Map] [Correlation]

User Map File |

Upload

Map Preview

The GS-GOGAT Cycle
Amino acids:
Nucieotides.
of Chicraphyll
S ele,
Glutamate synthasc %
o o
Glutamine synthetase HO ’lk./\')t‘un
) Ltz
e
b i e S
chh
o
NO2- ) 20mpistarte
Nitrite. ‘
Nifrate reduciase H
I |
Nitrate:
Map Name:
[
Comment
E
submit

Input a map name in the "Map Name" field (here, input "User Map 1"), then click

the "Submit" button. The uploading will successfully finish with the following
message.

@ The operation succeeded.

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

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




4. Data Analysis (Advanced)

‘Asabidopsis thaliana | User Map 1
“Arabidopsis thaliana metab]
Carbohydrate metabolisr | [CoMeared Bxperiments]
Braming acid, nucleic acid | (AT A2

Lipids metabolism Shaw All Experiments
Isaprenoid metabolism Ath 1

Phenylpropanoid and shi Transcript - Sample Ath A / Sample Ath B
e Gamilins-and ke Metabalite: Sample Ath A / Sample Ath B

The GS-GOGAT Cycle

Amino acids
Nucleotides
Blmyb Family [AGRIS] 4 Cg‘(‘l’:m’“'"
Glutamate synthase /
o 0 W e0H e
; Mﬂ\ EE Fd e
T _'—[ Glutamine synthetase HO' OH

jmn=al
Om=
Create Simple Map

Nitrite reduclase
a

[}

Nitrite
Nitrate reductase
[ ]

NHy
NO32- @ LGhamine
i

NOs-
Nitrate

42
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5. Other Functions

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

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

5-1. Universal Map Mode

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

Arabidopsis thaliana j

‘Universal
Arabidopsis thaliana
Lotus japonicus

Oryza sativa

Solanum lycopersicum

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

gene assignment to the enzyme reactions between the species.

Citrate synthasa .
¥ Aconitaes hydrataes

oona s o sl
OO o= .
oomo o cwm ng o
P o . itate
A

L beta-Oxidation of saturated fatty acic J o by
Aconitasa hydratase

o =]
“eak . HHo

EN-

Fan
A\
I:l Isccitrata
isocitrate lyase

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

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

box is displayed to view the all.
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- .
neatyl-con o~ Cilrate synthaza Aconitass hydratsss
( sly
ath ] o=a
ta O ath ) .
—_— e OO0 cig-Aconitate
sy O
Aconitasa hy
if:
elata gy| =
TdF
Close
pR=mI R
T
Ieccitrate

isocitrete lyase

Sucdinate

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

Ribosa 5-phosphats
isomerasa
Glycaraldsh

phesphata

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

Unioo112 - 20080515 phee

Transketolasa
Select Species |

Element List | Download Plz

A pop-up window will be displayed. Check on the species you would like to

display on the maps, and press the "Submit" button and then "Redraw" button to

refresh the map on the main window.

t Explorer

| Speches Seloct
| Specien Haene Sheet Commnbon
F ..".'n:mnn'.'. thalana | Ath
r .(il_\\'mn ma | Gema
r Fhaa
r| Lia
] Osa
[=a[ sl
r Par
r | [ Sy
r Tat
=i
] | Zoa mays Zma
o] [t | _
FTR— b
ey Lty [T [T [ [ @At me—F s [Fav % m v
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In the Universal Map Mode, you can compare omics data between the species too.

When you set more than two Compared Experiment Sets originated from several

species, an extra button "Show All" will be displayed on the top-right of the
path

P

way map. Click the button.

Show All
Ath Datal
Transcript : [sample_A1] Leaves (21 days) / [sample_AZ2] T87 cuhured cells (14 days)
Metabalite: [Kazusa] TET GrowthCurve day 01 / [Kazusa] TAT GrowthCunve day 02

Calvin cycle

[ Ghuconecganesis

P T —

Cnyermmancne
phosghaia

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

Ath Datal  Sly Data  Ath Data2

Arabidopsis thaliana

- © Ath Datal
Solanum lycopersicum - & Sly Data

Submit |

Cancel |

Then you get the comparative visualization of gene expressions and metabolite
S

accumulations on a single pathway map.

Calvin cycle
Phogpheglycarats

inase.
3-Phosghe-

Drglycarste DEOO ©:
ooEm e PheEehEE
Glycolate pathway Je === O

O e SRR o

(==
~ om
Glycaraldshyde 5-phcephate
dehydroganase

(NADP+)(phesphorylating)

B Ribulsea bisphosphat

) Dihydrowycatone
phoephats
carbosyiase small subunit

mo o=
Ogernennnen
Carbon dicids  carbon dioxide

{hmosghers)

D-Ribulcss
15-bisphosphats

bisphosphata

alddlase

om s
Transketolase

Aiddasa

m Phospheribulckinase

L7 pxyiuloss
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D 0-Frucisse 18-
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os OO
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O
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The Simple Maps and The User Maps which are postulated to belong to a specific

species are not utilized in the Universal Map Mode. Representation of correlation
lines 1s not available too.
5-2. Comparing two experiments in a species

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

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

ad

2rime

"Compare" will be appeared. Please check on two sets originated from one species
and click the "Compare" button.
I Ath Datal

Ath Dataz [ Ath Data3

[#2]
2

nfs | Compare

Transcript - Ath A / Ath B
Metabalite: Ath A f Ath B
2] Set002
Transcript

Then you get the comparative visualization of tw
[11 Set001

o data.

dark grown T378233
Metabolite: Ath A / comp test1

e Calvin cycle
Tt Gluconeogenesis
insse.
FPhospho- g 3Phospho-D-glyceroyl
Dabcorte MMM &1 %7000
G DEEE
iycolate pathway & ===

Glycaraidshyds
Sl ——
o
Glycsralnyds 3-phosphats
dehydrogenase

Trinsephosphats isomerase
. ooe
.

m i

B Ricloss bisphosehats
m
8

(&) Dinydroxyaceions
phosphate
(NADP+}iphosphorylating)
carbaxylase smal subunit
om =

Garbon dioxide  Carbon dioxide
D-Ribuluse
1,5-bisphosphate

bisphosphats
om
Transketolase,

aldolase.

{Atmosphers,

D-Fnuciose B

Aldolase
Phospheribiokinase

md
=l

5-phosphate

D-Ribulose 5+
phosphats

@ DFrcoss 16
m EED

bisphosphats
= OEE
[ EEE

HEEE

Fructoss bisphosphatass.

D-Ribulose §-phosphate
3epimerase

o
D-Erythrose 4-phosphate

ibose 5-phosphate
isomersse

" JOEEED
OmmE

Fructose bisphosphatase aldolese
Glyceraldshyde 3-
o

Aldolase

5-3. Utilization from the outside systems

KaPPA-View4 serves public interfaces to utilize the system from the outside
servers and application programs.

a6 |
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5-3-1. URL link

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

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

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

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

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

The species can be specified too.

http://kpv.kazusa.or.jp/kpv4/genelnformation/view.action?1d=At1g58150&specie

sName=Arabidopsis thaliana

You can check this action with a file "ExampleUrlLink_v*** html" in the

"URL_link" folder of sample data. Please open the file with the Internet browser.

5-3-2. POST Data Transferring Function

This function is provided for developers of database sites and application

programs where microarray and metabolome data are deposited.

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

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

{5 s Doamens ared Seltmes s st 7 2.0 b T¥canple oo FExamglePustForm 1 Uhim] = Windore 91 [s] B3
—

@— [ c¥nocuments ond SettingsaskuraVT 7] 42 x| [Ge ol
PE R Tt me—— '.mlrui’aduaffA-’Jh)T\‘:a_| | [ -8 -G8 R

An example of POST data transfering
function

Select a file zaved in the format for the KaPPA-Viend POST data
If it i accepted, an URL will ba displayed on the browser
Accning o the URL you can gee the resules an KaPPA=ieed

&% | sousn

EaPPA-Viewd

T ] [0 = -

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

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

huad acton - Wadors Inlernat Explore

@ ~ [ hipd dpekamumane ppedploadaci=] 42| [ e

TS e pvkausacn o ipksdscticn | | [fi-B s @

heep://kpv. kazuan.or. Ip/kpvd/ redirect . action?lid=abl4 7400 - 41543428002

4 . o

A= I eeAus—aat S

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

@A - |g http:/kpv kazusaaor jp/kpvd fredirect.action?lid=abl 4740e-4b15-434a-8b02-4d8fb1 6bE19d&referld=e423085b-26ad-4807-Dfco-caade] f4dhehi j >|| X

The result will be displayed on the browser window.

a8 |
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Example of POST transfered Map
Glyenol metabolism (Modified)

T | _'FI B
Create Sumple Map
.
=
e
i i g
Upsate Conslanon

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

with the posted data.

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

data file are described in the "Manual for Users."
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6. User Accounts

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

user authorities.

6-1. Creating an Account

Log-in as guest.

KaPPA - View 4
Kazusa Plant Pathway viewer
|

| Login

Enter with your name and password Enter as a guest

Name: I— Guest Login
I—

Password:

Login

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

© Online Help - P Log off - GUEST

=

Temporary Upload A /SIS Search Download

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

then press the "Submit" button.
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Create New Account

Login Name |

Email |

(Coom ]

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

password.

6-2. Expiration of the Power User

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

login again before the expiration date.

6-3. Power User Login

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

"Login" button.

KaPPA - View 4

Kazusa Plant Pathway Viewer

Home Oveniew News Statistics Download Link Publication Contributor About Us
| Login
Welcome to KaPPA-View4 Classic Go to My Page

Name:  [usename
Enter Password [eesseessss|
-
Please click the button to start. All the data is freely accessible for publi

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

Announcement

-Gene information for Oryza sativa was changed (August 15, 2010)

The transcript IDs fram RAP-DB have been used for gene IDs of Oryza sativa. We changed the gene IDs of it
to the locus IDs fram RAP-DB so that the correlation data of fice could be represented. The old settings are
preserved as the species name "Oryza sativa [RAP-DB transcript]”, sa your microamay data described as
the transcript IDs can be analyzed with it The data alsa can be analyzed in the updated "Oryza sativa” by

selecting the array type "(RAP-DB transcript)”.

A main window for Power Users will be displayed.




6. User Account

6-

KaPPA - View 4

Warusa Blant Pathway Viewsr

Personal ] Main

]

The Side Meny (for Power Uisers)

* The data heough the Pessonad™ field of the “Side Mo~ are premanently stormd in the KaPPAVivwed

= aurver until wgired. Your data ane safely and sterctly managed in the system 3o that the other
s never access fo them
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B Puw nge Menu Bar

& Profle Eot Tempolary Upload

You can uplosd your own data (xperiment data, map data and complation data) for analyses. Cther users
e aliowsd to 3CCASS to Them. Aftar logging-oft, lamng from KaPPA-Viewd sita, or i
the uploaded date are 1o be delet he server
On the details of the data formats, p ok at the sample fiks. |Samp

Analysls

You can create several expeniment st here bo view the data e the metabolic pathway maps

Wap View

All the metabolic pathwary mags ean be browse fom et

4. Power User's Menu

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

Personal

B Experiment Upload
B UserMap Upload

B Correlation Upload
B Personal Data List
Utilities

B Password Change

B Profile Edit

Personal Block

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

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

Data List".

Utilities Block

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

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

are, by e-mail.

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




8. Editing history

8. Editing Histories

ver. 1.2, September 21, 2010

- Some figures were updated.

- 1-3. User Settings was updated.

- Details of the operations were added to 5-1. Universal Map Mode and 5-2.

Comparing two experiments in a species.

ver. 1.1, July 1st, 2010

- The first release
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