Instruction manual for KNApSAcK family

All databases can be accessed, and KNApSAcK Search Engine can be downloaded, via the website
http://kanaya.naist.jp/KNApSAcK Family/.

Please use the following reference for citation:

Farit Mochamad Afendi, Taketo Okada,, Mami Yamazaki, Aki-Hirai-Morita, Yukiko Nakamura,
Kensuke Nakamura, Shun Ikeda, Hiroki Takahashi, Md. Altaf-Ul-Amin, Latifah, Darusman, Kazuki
Saito, Shigehiko Kanaya, “KNApSAcK Family Databases: Integrated Metabolite-Plant Species
Databases for Multifaceted Plant Research,” Plant Cell Physiol.53, e1(1-12), (2012). doi:
10.1093/pcp/perl 65.
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Instruction Manual 2

Panel Main Main window of "KNApSAcK” Family

A KNApSAcK Metabolomics

The purpose of the KNApSAcK Metabolomics is to search metabolites from MS peak, molecular
weight and molecular formula, and species. It consists of KNApSAcK Metabolomics Search Engine

and KNApSAcK Core System.



Al KNApSAcK Metabolomics Search Engine

Introduction

The KNApSAcK package when installed in the user's computer provides tool for analyzing his/her
own datasets of mass spectra that are prepared according to a particular format, as well as for
retrieving information on metabolites by entering the name of a metabolite, the name of an organism,
molecular weight or molecular formula. A list of metabolites that are associated to a taxonomic class
can be obtained by search with the taxonomic name, from which information of individual

metabolites can be retrieved.



Instrallation of KNApSAcK database

If and when a user wants to customize KNApSAcK Metabolomics Search Engine to use for some
purpose, Java j2sdk-1.4.2 is required to be installed in the user's computer. First, the compressed file,

KNApSAcK database.zip is to be downloaded from http://kanaya.naist.jp/KNApSAcK/. Under

KNApSAcK database folder, there are two folders (spectrum data and taxonomic files), and two
files (KNApSAcK.jar and knapsack.gif). User can access KNApSAcK database by clicking
KNApSAcK jar.

1. Search Options of the KNApSAcK database

The Main window of KNApSAcK is shown in Panel Main. Information on metabolites contained in
the database can be searched by entering the name of metabolite, organism (scientific name),
molecular weight or molecular formula. The search result is listed in the middle of the upper half of
the panel. The numbers of metabolites and metabolite-species relations compiled in the present
version of the database are displayed in the lower right corner of the panel. Detail information of the
accumulated data in the database, for example the number of metabolites and genus in each family

can be retrieved by clicking "Statistics of genus" button (Panel 1b).
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Panel 1a Panel 1b

(1) Search by the name of metabolite or organism (Red panel in left side)

In case of search by organism (scientific name) or metabolite name, small and capital letters are not

distinguished.



(1a) Search by the name of an organism (scientific name)

Select Organism (Step 1 in Scheme 1a), enter organism name (Step 2) and click the List button (Step
3). The entered organism name in matched to those in the database. Organism name can be the name
of a species on a genus. If we input "Ara" then metabolites associated to species name with "ara" are

listed. For example, metabolites associated to Arabidopsis thaliana, Marah macrocarpus and so on

are listed.
Search by name of... Search by name of... Search by name of...
* Organism ' Metabolite ® Organism ' Metabolite * Organism Metabolite
#> Enter name #> Enter name #> Enter name “Click!?
List all Arabidopsis List Arabidopsis List
Step 1 —)  Step 2 — Step 3
Scheme la

(1b) Search by the name of a metabolite

Select Metabolite (Step 1 in Scheme 1b), enter metabolite name (Step 2) and click the List button
(Step 3). The entered metabolite name is matched perfectly to those in the database. If we input
"glucose" then metabolites with "glucose" are listed. For example, ADP-D-glucose, D-glucose

6-phosphate and so on.

Search by name of... Search by name of... Search by name of...

Organism ‘@ Metabolite Organism ‘® Metabolite ' Organism '@ Metabolite

#> Enter name #> Enter name #> Enter name “Click!
Listall glucose List [; ucose List |

Step 1 —)  Step 2 —  Step 3

Scheme 1b

(2) Search by molecular weight (blue panel in left side)

If we enter desired molecular weight (say 150) and a margin value (say 1) (Step 1 in Scheme 2), and

click the List button (Step 2), the metabolites whose molecular weight are within the range 149-151

are listed.



Search by molecular weight Search by molecular weight
#> Enter Mw + margin #> Enter Mw + maruin“C"Ck! i
Mw

Step 1 —)  Step 2

150 a1 List Mw150 |1 List

Scheme 2

(3) Search by molecular formula

Metabolite names and origins of the metabolites are listed by molecular formula search. Enter

molecular formula (Step 1 in Scheme 3a) and click the List button (Step 2).

Search by molecular formula Search by molecular formula

#> Enter molecular formula #> Enter molecular formula

C10H140 List C10H140 ust Glick!”
Molecular structure Molecular structure

Step 1 —)  Step 2
Scheme 3a

When users are interested to know molecular structures corresponding to a molecular formula,
molecular structure button should be clicked after entering the molecular formula and the molecular

structure in displayed in a separate panel.

Search by molecular formula Search by molecular formula

#> Enter molecular formula #> Enter molecular formula

C10H140 st | C10H140 st |
Molecular structure ‘ Molecular structure “qnc k!”

Step 1 —  Step 2
Scheme 3b

(4) Search by hierarchy

Click "Search by hierarchy" button (pink) in the right side of the panel (Step 1 in Scheme 4) and
then hierarchy table appears in the bottom of the panel. Next, select any taxonomic name in any
hierarchical level and click the Search button (Step 2), then genus names belonging to the selected
taxonomy are listed on the right side. Next select a genus name (Step 3), then Organism names,

Molecular formulae, Metabolite names and Molecular weights are listed in the upper panel. As an



example, when Brassicaceae under the taxonomic level of family is selected, the corresponding
upper taxonomical levels are automatically assigned in the panel (Panel 2), that is, order, subclass,
phylum, kingdom and superkingdom are automatically changed to "Brassicales", "rosides",

>

"Streptophyta", "Viridiplantae" and "Eukaryota" respectively.
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(5) Search of compounds in mass spectra
Format of mass spectra data set

The data set must be constructed as a text file. The first line, comment line for mass spectra data,
must be started by ":". The second line, attribute of individual mass spectra data, must also be started
by ":". Each column is separated by a tab. The first column corresponds to m/z, and the second to
last columns correspond to experimental conditions defined by user. Each line from the third to the
last contains values of m/z and corresponding intensities in the individual experimental conditions.

In the following example, Comment line is ":Arabidopsis T87 14days-Negative mode Scaling". In



the second line, ":Mean Mass" is described by default, "Light", "Dark" and "Light 2" correspond to
experimental conditions defined by user. The following lines contain m/z and corresponding

intensities in Light, Dark and Light 2 conditions.

:Arabidopsis T87 14days-Negative mode Scaling

Mean MMass Light Dark Light 2

72991712720809 0.149765559139204 0.166692818745594 0.151.....
73.657442634306 0.106314886454242 0.101988938554578 0.104... ...
95.021470016800 0.087191317809083 0.000000000000000 0095......
05.512902956934 0.133837666739420 0.000000000000000 0D.115.....
109.483588624006 0.198405127144166 0.298106748007966 0.200.....

Format of mass spectra data

KNApSAcK database folder contains two folders (spectrum data and taxonomic files), and two files
( KNApSAcK jar and ReadMe(KNApSAcK).txt). Save a file of mass specta data with required
format as described above to spectrumdata folder, then Click KNApSAcK .jar. Select the file you
want to analyze in Display chart (corresponding to Step 3 in Scheme 5a), then chart of mass spectra

(Panel 3) is obtained.
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Up to three spectra can be displayed and analyzed simultaneously by the proposed system. The
spectra selected are overlaid with different colors and shown in the middle panel. Any spectrum can

be brought to the front by spectrum selection (A in Panel 3). Any region of the spectra can be



enlarged by stretching the cursor horizontally and shown in the lower panel (B). All masses in the
files are displayed on the left side of the panel (C). When a mass is selected from the list, a black
vertical line pointer moves to the position of the peak of the mass on the spectra, and simultaneously
possible metabolites corresponding to that molecular mass or masses close to that are shown in the
upper panel. The margin value is changeable (D). As it is helpful to show the mass value with the
value of an additive ion such as H+ and K+ depending on the solvent used for sample preparation,
the species of additive ions are selectable (E). When a user set [Actual - H]- in calculation mode for
Mw and select a m/z value, 95.02147002, the database system regards the molecular weight without
ionization as 96.0292951019 = 95.02147002 + monoisotopic molecular weight for hydrogen ion

(1.0078250319) and retrieve metabolites corresponding to this molecular weight.



A2 KNApSAcK Core System

KNApSAcK Core System search metabolites and species using KNApSAcK Core DB which
consists of species-metabolite relations. KNApSAcK Core system (Panel 4) can be accessed by

clicking KNApSAcK Core System in the main window.
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(1) Search for metabolites by molecular information

To search information about a metabolite, users should select radio button corresponding to its name,
molecular formula, C_ID (identifier in metabolites in KNApSAcK Core DB) or CAS_ID, and input
corresponding information and then click the “List” button. For example, a user selects radio button
Metabololite, inputs “Alliin”, and clicked List button (Panel 5) then, Panel 6 is obtained.

Metabolite-species relations are listed when C_ID in Panel 6 is clicked (Panel 7).

Select by ..
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A

Panel 5




input type = metabolite , input word = Alliin

Number of matched data : 1

C00001336 556-27-4 Alliin C6H11NO3S 177.04596396
Panel 6
input word = C00001336
i (o]
Alliin
CBH11NO3S / //S ., OH
O uNH
177.04596395 ?
Zoomin
556-27-4 E—
C00001336
Plantae Alliaceae Allium cepa Ref.
Plantae Alliaceae Allium sativum Ref.

Panel 7

(2) Search for Metabolites by species information

When a user selects radio button “Organism” and input a species name then they can obtain
metabolite information. For example, a user selects radio button “Organism” inputs “Allium cepa”,
and clicks List button (Panel 8) then, Panel 9 is obtained. Metabolite-species relations are listed

when a C_ID in Panel 9 is clicked.

Select by ...
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Allium cepa

Panel 8




i)

input type = organism , input word = Allium cepa
Number of matched data - 50
o] )01 545-97-1 Gibberellin A1 C19H2406 348.1572885
468-44-0 Gibberellin A4 C19H2405 332.16237388
7044-72-6 Gibberellin A8 C19H2407 364.15220312
427-77-0 Gibberellin A9 C19H2404 316.16745925
1164-45-0 Gibberellin A12 C20H2804 332.19875938
13744-18-8 Gibberellin A15 C20H2604 330.18310932
19143-874 Gibberellin A20 C19H2405 332.16237388
32630-92-5 Gibberellin A34 C19H2406 348.1572885
36434-15-8 Gibberellin A44 C20H2605 346.17802394
56978-14-4 Gibberellin A51 C19H2405 332.16237388
6894-38-8 Jasmonic acid C12H1803 210.12559444
539-86-6 Allicin C6H10082 162.0173064
2179-57-9 Diallyl disulfide C6H1082 146.02239178
32157-29-2 Propanethial S-oxide C3H60S 90.01393554
107-03-9 Propane-1-thiol C3H8S 76.03467099

Panel 9

(3) Search for metabolites by metabolite and species information

In case of search for metabolite by a keyword related with both metabolite and species information,
users should select radio button “All Types”, input a keyword, and click the list button. For example,
a user selects radio button “All Types” inputs a keyword “alli”, and clicks the List button (Panel 10),
then Panel 11 is obtained. The targeted keyword is highlighted.

Select by ...
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i
Panel 10

57-114 Stearic acid C18H3602 284.27153039 Callicarpa pilosissima
539-86-6 Allicin C6H100S2 162.0173064 Allium cepa

539-86-6 Allicin C6H10082 162.0173064 Allium sativum
2179-57-9 Diallyl disulfide C6H10S2 146.02239178 Allium cepa
2179-57-9 Diallyl disulfide C6H10S2 146.02239178 Allium sativum
592-88-1 Diallyl sulfide C6H10S 114.05032105 Allium sativum
624-92-0 Dimethyl disulfide C2H6S2 93.99109165 Allium spp

3658-80-8 Dimethyl trisulfide C2H6S3 125.96316238 Allium sativum

Panel 11




B. Multifaceted Plant Usage DB

Introduction

In Multifaceted Plant Usage DB, medicinal/edible plant are related to (B1) geographical zones where
the plants are used (World Map DB); (B2) species-biological activity relationship DB (Biological
Activity DB); (B3) formulas for Kampo in Japan (KAMPO DB); (B4) formulas for Jamu in
Indonesia (JAMU DB); (B5) edible species DB (on going, Lunch Box); and (B6) medicinal/edible

herbs (on going, TeaPot). B1 to B4 are documented in this manual.

B1. World Map DB

In World Map DB system, users can search for geographic zones by a targeted plant and search for

plants by geographic zones.

(1) Search for geographic zones by a targeted plant

For example, when a user input “Allium cepa” and click show button (Panel 12), then national flags

corresponding to geographic zones that use Allium cepaare blinked.

Please input Scientific Name. This is a database of wi
The current stat

Allium cepa Page Clear status of da
that have been collected and
Input data
You may:
[1] cick any one of the flags to see a list of plants utiized in various ways in that country, or,
[2]type in a scientific name (ex. Brassica, or Brassica hirta) i the left box and cick the ‘show button.
List of # of med. plants The flags of counties in which the plant in question is used as food, medicine etc. will then blink

firom areund the world .~
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(2) Search for plants by a targeted geographic zone

When a user clicks on the nation flag of a geographic zone, then a list of medicinal/edible plants is
obtained. Then by selecting KNApSAcK icon, users can obtain metabolites reported in a targeted
species. In Panel 13, if Indonesia flag is clicked, then a list of medicinal plants utilized in Indonesia

is obtained as shown in Panel 14. Then information on metabolites can be obtained by clicking the

KNApSAcK icon “@3*.

=B

Indonesia

Panel 13

- Republic of Indonesia

AVE FYTHHE

INPUT DATA : "Republic of Indonesia " All the registration data

Number of matched data : 1479

Abelmoschus manihot medicinal  Roosita,J.Ethnopharmacol.,115,(2008),72
Abelmoschus manihot (L.) Medik medicinal  Roosita,J.Ethnopharmacol.,115,(2008),72
Abeimoschus moschatus (L) tedic, BB medicinal  Atias Tumbuhan Obat by dr.Setiawan Dalimartha (2000),Vol 2,ISBN §78-661-065-5

Joshi, S.G. Medicinal Plants Mohan Primiani for Oxfor & IBH Publishing Co.Pvt.Ltd.,New Delhi (2003
Ii edi | BEET Vv LY AVFFVT OGEEHR. FALRRM (1988)Takahasi, S, Traditional remedy of Indonesia, (1988), in
Abelmoschus moschatus Medic. medicinaljapanese)
Utami,Buku Pintar Tanaman Obat,431 jenis tanaman penggempur aneka penyakit, Redaksi Agroledia, (2008

Abrus fruticulosus Wight & Am s medicinal  de Padua et al.(1989), Plant Resources of South-East Asia 12,(1) Medicinal and poisonous plants 1, Bogor, Indonesia

Abrus pracatorius medicinal  Herbal Indonesia Berkhasiat by Buki limiah & Cara Racik Vol 8,SBN 979-688-236-6.
li medicinal | YAMU in Indonesian Daily Life and industry by Suwidjyo Pramono
Abrus precatorius = Roostta,J.Ethnopharmacol.,115,(2008),72

Joshi, $.G.,Medicinal Plants,Mohan Primlani for Oxfor & IBH Publishing Co.Pvt Ltd. New Dehi (2003

BEEF VLD AVF VT OGRFESR. FALMRM (1988)Takahasi, S, Traditional remedy of Indenesia, (1988), in
Abrus precatorius (L.) Wight li medicinal  Japanese]

Roostta,J.Ethnopharmacol.,115,(2008),72

Utami Buku Pintar Tanaman Obat,431 jenis tanaman penggempur aneka penyakt Redaksi Agrolfedia, (2008

Atlas Tumbuhan Obat by dr.Setiawan Dalimartha (2008),Vol 5,ISB! 0-18-5
li medicinal 1 2ksonomi Koleksi Tanaman Obat un Tanaman Obat Citeure: 1a(2008),ISBN 978-979-3707-42-6
Abrus precatorius L. = han Obat & Khasiatnya by Drs.H.Arief Hariana (2006),\ 002-008-2

Padua et al.(1999), Plant Resources of South-East Asia 12,(1) Medicinal and poisonous plants 1, Bogor, Indonesia

Panel 14




B2 Biological Activity DB
In Biological Activity DB system, users search for plants by a targeted biological activity.
(1) Search of Biological Activity by a species

Panel 15 is obtained by clicking Biological Activity in the main window. Users input species name
in species name text box and click Search button, then a list of biological activity is obtained (Panel
16). Clicking KNApSAcK icon, users obtain metabolite information. Biological activities used in
this system are downloadable from Dictionary of biological activity (shown in the middle of the

window.)

(©

Biological pctivieT D)

Species name

Input data

Allium cepa

Al data of species-bioactivity relations
EEH

Download of dictionary of biological activity used (PDF)
#& 5 — 8550 —F (PDF)

Moictionary of Biological At

Biological activity
- RA- ARE F -0 —F ik OEE. BES 4 - Xtk

Input data

Panel 15

Biolegical Activity : Number of matched data : 1

Search word : Allium cepa

Allium cepa L.

Acne(IZFU, HEE TS

Anaphylaxis(BREREL 7 F205F 9 —
Angina(mikZe

Anorexia(# TR

Antiaggregantdi M-k
Antiallergici 7 LIL ¥ —
Antianaphylactici 7 ¥ 7245 % ¥ —
Antiasthmaticdi £ A F<
Antiatherosclerotici 75 A — AW iE

Panel 16




(2) Search for species by its related biological activity

In the page of Biological Activity, users input a biological activity (for example, Adrenergic) in
biological activity text box (Panel 17) and click Search button, then a list of species is obtained
(Panel 18).

Biological activity
HEE-XH-AEE -0 -FRk(XS. HEZS HH —TitR)

Input data :

[drenergic
[ search ][ cClear][ Page Clear |

Panel 17

Search word : Adrenergic , Alpha-2-adrenergic Inhibitor , Alpha-2-adrenergic agenist, Alpha-2-7F LFULEBIE | Alpha-2-7F L3
UVBER | Alpha-adrenergic , Alpha® B, 7IL7 »7F LTULRB 1k | Antiadrenergic , Noradrenergic, 7F LFUY  JILFF LT
VikBiE HFE LU

KNApSAcK Core
5 Link
Annona squamosa

2

Bupleurum chinense

Capsicum spp.

Corynanthe pachycera

Ipomoea camea

(2

Jatropha macrantha

IMaytenus ilicifolia

Mimosa pudica

Panax ginseng

&

Pausinystalia johimbe

Phyllanthus emblica

®

Panel 18




B3. KAMPO DB
Introduction

In KAMPO DB system, users can search for medicinal plants by a blend name called a formula and

search for a list of formulas by a targeted medicinal plant.
(1) Search for formula name by medicinal plant

KAMPO DB can be accessed by clicking KAMPO in the main widow. Users should select species
names by clicking a box for a plant in Group List. The Group List is obtained by clicking [Group
List] in Panel 19. By clicking a box corresponding to species name (for example, Schisandra
chinensis is selected; Panel 20) and then clicking ok button, Schisandra chinensis is automatically
written in Kanji character (Panel 21). After that by clicking search button, users can obtain a list of
formulas (Panel 22; list of Kampo formula). When users select a formula in a list of Kampo

formulae, then, information on blend herbal medicines can be obtained.

I RS OEHERE [Group search of medicin ¥ %70 FUA [Herb Group List]
al plants]
g
BRLIERES CHBRESTLE T [Vou can select medicinal plants n Group List]
T g T L2 - JW-J - K iHetbGroup hame]
HEERLAES, ancltm OBREETLET O asFsn-7 a
BT —FELTERINERETATORSEDET Schisandra chinensis Billon
BEEETLAT, *

O mw¥

Schisandra chinensis Billon
[1] Click Group List button

In Group List, O tasn-7 O ts
k a box for a group of plants

Pelodiscus sinensis

] Click ok button ('OK') (upp f the window; you can easily move ‘OK button’ by clicking an arrow i +
] Crick search button(Group List
AND’ seach is carried out if selecting muliple groups. O s -7 [ s
Rehmannia glutinosa Liboschiz
( 48 4),—JU R [Group List] | « O ex
¢ Rehmannia glutinosa Liboschitz
O sps
EEANTIEE Ao FRUAFABIRL TR, Rehmannia glutinosa Liboschitz
O

Rehmannia glutinosa Liboschiz

O xmmo -7 O *mm
Areca catechu Linne

+ mES
[ search |[Clear|[ Page Clear Areca catechu Linne
Ome

Areca catechu Linne

Panel 19 Panel 20




EBEESOEHFEEF (Group search of medicin
al plants]

ERUERESTRFREETLET [You can select medicinal plants in Group List]

tem R [ERE ] e - itk
HEGERLEBS. ancidROBREETLL

T
BloZ )L - FELTERSNIER TR TORSENET
BREETLET.

[1] Click Group List button
In Group List,
[2] Check a box for a group of plants.

3] Click ok button (OK') (upper side of the window; you can easily move ‘OK button’ by clicking an arrow i

con )
Then,

4] Crick search button(Group List)

AND" seach is carried out if selecting muliple groups.

ERANTEEE Ao ERUIMSERL TR 1

ET

Search
Panel 21

Page Clear

~ @ Take oyt « 0@

8) /?y KAMPO’;f KNApSAcK

INPUT WORD : F 8k

EXEZRF) EXZ D)

X3
[ Herb Name (Kanii) ] [ Herb Name (Kana) ] [ Scientific Name ]
ETS ES) Schisandra chinensis Billon li

Number of matched data : 1

#& 75 ¥ — K [ List of Kampo formulae ]
2 (k12 / seihaito

Panel 22




(2) Search for medicinal plants by a formula name

In search of medicinal plants corresponding to a targeted formula, a user should slelect the formula
name by using the [Kampo List](Panel 23). An example of [Kampo List] is shown in Panel 24. The
user should select one or more formula names by clicking radio button and click the “ok” button,
then selected formula name is automatically written in the text box (Panel 25). Next, if the search

button is clicked, then species included in the selected formulas are listed as Panel 26.
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B4. JAMU DB

Introduction

In JAMU DB system, users can search for medicinal plants by a formula and search for a list of

formulas by a targeted medicinal plant.

(1) Search for formula name by medicinal plant

JAMU DB can be accessed by clicking JAMU in the main widow. Users should select species
names by clicking a box for a plant in Group List. The Group List is obtained by clicking [Herb List]
in Panel 27. By clicking a box corresponding to species name (for example, Abelmoschus
moschatus is selected; Panel 28) and then clicking ok button, Abelmoschus moschatissinput in the
text box (Panel 29). After that by clicking search button, users can obtain a list of formulas (Panel
30; list of JAMU formula). When users select a formula in a list of JAMU formulae, then,

information on blend herbal medicines can be obtained.
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(2) Search for medicinal plants by a formula name

In search of medicinal plants corresponding to a targeted formula, a user should slelect the formula
name by using the [JAMU LIST](Panel 31). An example of [JAMU List] is shown in Panel 32. The
user should select one or more formula names by clicking radio button and click the “ok” button,
then selected formula name is automatically written in the text box (Panel 33). Next, if the search

button is clicked, then species included in the selected formulas are listed as Panel 34.
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C. Cross-serach system (Skewered KNApSAcK)

(1) Cross search by species name

Skewered KNApSAcK makes it possible to search geographic usage, biological activity, and usage
of Kampo and Jamu formulas by species name. Skewered KNApSAcK can be accessed by clicking
Skewered KNApSAcK in the main widow (Panel 35). Users should input species name and then
click Search button. Then geographic usage, biological activity, and usage of Kampo and Jamu

formulas are listed as shown in Panel 36.
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(2) Cross search by biological activity

In Skewered KNApSACcK, users can search for a list of species by a biological activity. Users should
input species name in the text box and click Search button (Panel 36), then a list of species
possessing the target activity (Panel 37). Then by clicking a species, users can obtain information
about geographic usage, biological activity, and usage of Kampo and Jamu formulas by species

name as same way of (1) Cross search by species name.
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D. KNApSAcK

KNApSACcK project was started on the April 1st in 2004 by 6 persons, Ken Kurokawa, Yukiko
Nakamura, Hiroko Asahi, Yoko Shinbo, Md. Altaf-Ul-Amin and Shigehiko Kanaya. So we call this
project KNApSAcK by picking and arranging the front letters of the family names of the members.
The pc means the Database can be accessed and used by a personal computer. Currently many

researchers have contributed to construct KNApSAcK Family and to accumulated data.
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Saito, Kazuki (Gradulate School of Pharmaceutical Sciences, Chiba Univ.; RIKEN Plant Science

Center)

Shibata, Daisuke (Kazusa DNA Research Institute)

Suzuki, Hideyuki (Kazusa DNA Research Institute)

Takahashi, Hiroki (Graduate School of Information Science, NAIST)



Yamazaki, Mami (Gradulate School of Pharmaceutical Sciences, Chiba Univ.)
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