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METIS v.1.0

Introduc tion

The assessment of chemical reactivity and metabolism is an important aspect in the
risk assessment of chemicals and should be assisted by the application of
computational tools. The software package METIS Editor version 1.0 (further on
referred to as METIS) is designed for the storage and input of information on
metabolism and degradation reactions in a database. This database can also be
accessed from the CRAFT (Chemical Reactivity and Fate Tool) [1] software developed
under contract from JRC by Molecular Networks, which can be obtained both from JRC
and Molecular Networks web sites (see [1]).

The METIS software is licensed under the terms of the EUPL license version 1.1 only.
Please consult the web-site [2] for more information. The file license.txt in the
installation directory contains the license text. METIS also employs a graphical reaction
editor moduebased on the Mol ecular Networkso6 react
MoCo (MOses COnstructor) software was independently developed earlier by
Molecular Networks on the basis of its proprietary MOSES system [3, 4] and is
integrated as a specially crafted binary module (MOSES.ReactionEditorEmbedded)
into the METIS software allowing for drawing, editing and manipulating reactions as
well as adding atom-atom mapping information. The MOSES system, its modules and
MOSES.ReactionEditorEmbedded co-distributed with METIS are licensed for the use
in conjunction with METIS software only. The detailed license information is included
and can be found in the file bin\license.txt in the METIS installation directory.

The CRAFT project provided the software package which is able to handle reactivity in
the context of biodegradation. The knowledge base for CRAFT is based on the
University of Minnesota Biocatalysis and Biodegradation Database (UM-BBD) [5]. The
CRAFT package consists of two applications: the CRAFT Knowledge Base Editor
(CRAFT Editor), and the CRAFT Explorer. The CRAFT Editor allows the user to add
and modify existing rules whereas the CRAFT Explorer applies reaction rules to
chemicals and shows the degradation products together with the estimation of their
likelihood.

The reactions information input by METIS is meant to serve as the example reactions
in CRAFT knowledge database; however, it is not limited to this use. Reactions and
metabolic pathways input by METIS can also be edited, browsed, printed out,
annotated with arbitrary properties, and exchanged using the RD file format [6] without
necessarily using the CRAFT software.

This document contains
e The installation guide
e The user manual on the METIS Editor GUI and the reaction editor module

e A description of how to use METIS including an example of inputting the information
with METIS and publishing it into CRAFT

e Appendix A describing the installation of MySQL database server

e Appendix B describing the manual initialization of the MySQL database for the use
of METIS GUI without CRAFT

The METIS software has been developed by Molecular Networks under contract from
JRC.
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Installation guid e

Prerequisites

Minimal system requirements
The METIS editor requires:

e a minimum of 512 MB of operating memory (RAM); it is recommended, however, to
have at least 1 GB of memory

e a minimum of 70 MB of free hard disc space for the program and data files

e JavaE runtime environment (JRE) version
be able to run METIS

Other prerequisites

A MySQL database which is used to store the reaction information has to be available
in order to be able to use METIS. Typically, METIS is used as a supplement to CRAFT
applications, therefore, if CRAFT applications are already installed and configured, the
same MySQL database instance will be automatically used by METIS.

A local installation of a MySQL database on the same PC where METIS and CRAFT
are installed is advisable if it is intended to work offline with METIS and CRAFT.
Otherwise several users can simultaneously access a common MySQL database
within their LAN.

The MySQL server setup program can be downloaded at www.mysgl.com, the detailed
installation guide is also available there. For a step-by-step guide on how to install a
MySQL server instance for use with CRAFT please see the fAppendix A. Installation of
a MySQL server for use with CRAFT and METISa

Quick start

The typical installation process includes the check for the system requirements and
prerequisites and the installation itself.

Before starting the METIS setup program, please make sure that:

- there is enough free space on the hard disk(s) where the applications are to be
installed;

- the computer is equipped with at least 512MB of the operating memory (RAM);

- Java runtime environment (JRE) version 1.6 or better is installed. If not, please visit
www.java.com to download and install the latest available version of JRE

If you plan to use the METIS on a stand-alone dedicated computer, then it is necessary
to have the MySQL server installed on this computer as well. In this case please also
make sure that there is a MySQL server instance meant to be used with METIS and
CRAFT. If not, please visit www.mysqgl.com to download and install the MySQL server.
Please consult Mppendix A. Installation of a MySQL server for use with CRAFT and
METISofor the step-by-step instructions;
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If METIS is to be used with a shared MySQL server installation, e.g. in a company
intranet, make sure you know the name of the server running the MySQL database, the
user name, password and database name in order to be able to log in.
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Installation of METIS

Start METIS-v.1.0.####-setup.exe (where #### indicates the build number of the
setup package) to begin the installation

& METIS 1.0 Setup =3

Welcome to the METIS 1.0 Setup
Wizard

This wizard will guide wou through the installation of METIS
v.1.0.1374.

It is recommended that you close all other applications
before starting Setup. This will make it possible to update
relevant system Files without hawving to reboot wour
compuker.

[ oMet> [ Cancel

Figure 2 Startup page of METIS 1.0 Setup program.

Click the Next button to proceed.

@ METIS 1.0 Setup: MySQL is required Al=.3

Important notice
METIS editor needs a MySOL server instance that must be already installed! @3

Please note: a MySGQL dakabase used for CRAFT knowledge base is
needed to store the reactions database, This database can be located
either on this computer or on a shared MySQL server on the netwark,

The MySGL server musk be installed separately. Plzase visit
v, mysgl.com ko download the MySQL server distribution, if needed.

You MUST HAVE the MySQL database used For CRAFT knowledge base
before wou can use this application!

[ < Back l[ Mext > | [ Cancel

Figure 3 Database notice page.

The database notice page displays a notice informing the user that a MySQL server
must be available in order that METIS can be used. The setup program can neither
automatically install the MySQL server software, nor locate the existing server intended
for t he r e ac tPieasen dovnloadt and iasgakk the MySQL server from
www.mysqgl.com, if needed. Also, make sure the MySQL server intended to be used by
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METIS (and CRAFT) is up and running and you know the necessary user account
credentials.

To continue, press the Next button.

i METIS 1.0 Setup

License Agreement
Please review the license terms before installing METIS 1.0, E%

Press Page Down to see the rest of the agreement,

European Union Public Licence
¥ 1.1

EUPL (c) the European Community 2007

This European Union Public Licence {the "EUPL") applies to the Woark or
Software (as defined below) which is provided under the terms of this
Licence. Any use of the Work, other than as authorised under this Licence

is prohibited (to the extent such use is covered by aright of the -

If wou accept the terms of the agreement, click the check box below, You must accept the
agreement ko install METIS 1.0, Click Next to continue,

[11 accept the terms of the License Agreement

Figure 4 License agreement page.

Read the license agreement shown on this page and check | accept the terms of the
License Agreement to be able to continue the installation.

&8 METIS 1.0 Setup

Choose Components
Choose which Features of METIS 1.0 you want to install, EE

Check the components you want to install and uncheck the components you don't want ko
install, Click Mext to continue,

Description

Select components to install; ¥ W
D TR METIS v, 1.0 program
[ Source code hirary files, all the
required libraries and
files
Space required: 69.0MB
l = Back ” Mext = l l Cancel

Figure 5 Components selection page.

Select components you would like to install. The METIS v.1.0 component installs the
METIS software, the Source code component additionally installs the EUPL-licensed
portion of the METIS source code as well as the Java APl documentation into source
folder inside of the installation directory specified at the next step.
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% METIIS 1.0 Setup

Chooze Install Location
Choose the Folder in which to install METIS 1.0, @ﬁ)

Setup will inskall METIS 1.0 in the Following Folder, Toinstall in a different Folder, click Browse
and select another Folder, Click Mext ko conkinue,

Destination Folder

' Documents and Settingst Joe TesteriMy DocumentsiMETIS | Browse. ..

Space required; 66,2ME
Space available: 14.8G6

[ < Back " Texk = l [ Cancel

Figure 6 Install location page.

Select the location where METIS should be installed and click the Next button to
continue.

% METIS 1.0 Setup

Chooze Start Menu Folder
Choose & Skark Menu Folder For the METIS 1.0 shortouts, @ﬁ)

Select the Start Menu Folder in which yaou would like to create the program's sharkcuks, Yaou
can also enker & name to create & new Folder,

“RAFT v, 1.00METIS

Accessaries
Administrative Tools
CRAFT «.1.0

Games
Skartup
Wiware

[ < Back " Install l [ Cancel

Figure 7 Start menu folder page.

Select the name of the start menu folder for METIS. By default, CRAFT v.1.0\METIS is

suggested. Press the Install button to continue i the installation process starts (Figure
10).
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&8 METIS 1.0 Setup

Installing
Please wait while METIS 1.0 s being installed. f%

Extract: cdk-1.0.2 jar... 43%

Exktrack: metis.png... 100% rs
Extract: weblink.ico.., 100%.

Exftrack: mn-metis.jar... 100%

Extrack: license.bxk,,, 100%

Extract: BrowserLauncher2-1_3.jar... 1009%
Extract: antlr-2.7.6.3ar, .. 100%

Exftrack: asm-atkrs.jar... 100%

Extract: asm.jar... 100%

Extract: balloontip.jar... 100%

Extract: beansbinding-1.2.1.jar.., 100%
Extract: cdk-1.0.2 jar... 43%

Figure 8 Installation progress page.

During the installation, the MOSES.ReactionEditorEmbedded setup file is extracted
and executed automatically in order to install the required MOSES modules and
libraries. Since MOSES.ReactionEditorEmbedded is licensed under different
proprietary license terms, these will be shown upon launching the MOSES installer
(Figure 11)

‘;Xu ' (='ES
& MOSES. ReactionEditor Embedded 1.0 Setup 93
License Agreement
Please review the license terms before instaling MOSES.ReactionEditor Embedded ég
1.0,

Press Page Down to see the rest of the agreement.,

LICEMCE TERMS FOR MOSES ReactionEditorEmbedded MODULE

The METIS software contains the MOSES ReactionEditorEmbedded module
("Editor Module" in the fallowing) which is a part of and is based on

the proprietary software system MOSES developed and owned by Molecular
Mekworks GrbH, Germary. The Editor Module is licensed under Fallowing
Lerms.

b

The Editar Madule and the associated libraries (MOSES chemoinfarmatics

If wou accept the terms of the agreement, click the check bax below. You must accept the
agreement. ko install MOSES, ReactionEditor Embedded 1.0, Click Install to start the
installation,

[]1 accept the terms of the License Agreement

= Cancel

Figure 9 License terms for MOSES.ReactionEditorEmbedded.

You must accept the license terms for MOSES.ReactionEditorEmbedded in order to
continue. Read the license agreement shown on this page and check | accept the
terms of the License Agreement to be able to continue the installation. The
MOSES.ReactionEditorEmbedded module will be installed and the METIS installation
will continue (Figure 9).
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@& MOSES. ReactionEditor Embedded| 1.0 Setup

Installing
Please wait while MOSES ReactionEditor Embedded 1.0 is being installed, @

Extract: gt-mt333.dll
[IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII ]

= Back Close Cancel

Figure 10 Installing MOSES.ReactionEditorEmbedded.

After all the files are installed, the final installer page is displayed (Figure 11)

X METIS 1.0 Setup

Completing the METIS 1.0 Setup
Wizard

METIS 1.0 has been installed on vour computer,

Click Finish ta close this wizard,

< Back Cancel

Figure 11 Installation completed.

Press the Finish button to complete the installation process. If you leave the checkbox
Run METIS 1.0 checked, METIS will start after you click the Finish button.

During the installation, METIS will be installed into the directory you choose, the
desktop shortcut to run METIS Editor will be added, and a Start menu group METIS will

be created.
When the installation successfully finished, you can start using METIS.
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User manual

Introduction

The METIS Editor allows the user to input, inspect, and modify the chemical reactions
organized in pathways so that these reactions can later on be used as example
reactions in CRAFT system.

Each pathway should consist of a sequence of reactions for a single origin compound,
e.g. of a sequence of degradation reactions. Thus, a reaction should also denote a
precur sor reaction , i.e. the reaction that precedes the given one in the degradation
tree. The very first reaction(s) in a pathway correspondingly has an empty precursor
reaction specified.

The METIS Editor GUI provides also capabilities to annotate the reaction with arbitrary
properties . A property is understood as a unique combination of property name (or
key) and some data values attached to a reaction instance. An arbitrary set of reaction
properties like, e.g., name, references, URLs, and any other data values, can be
attached to a reaction. METIS provides means to manage the property names and the
data values, add, change and remove them, as well as import and export them.

Since METIS is primarily meant as a supplement to the CRAFT software, its main
functionality is oriented to supply the reactions input as example reactions for CRAFT.
Thus, METIS contains tools to publish the reactions to CRAFT and to revoke them, if
necessary. Any reaction input into METIS will not be automatically made available to
CRAFT. Instead, they can be published as soon as the input of the reactions and the
required data is complete, in a batch procedure. If for whatever reason the reactions
should be removed from the CRAFT knowledge base, they can be revoked from it
without completely deleting the information from the database.

METIS also can be used to store reactions and metabolic pathways irrespective of the

CRAFT knowledge base. Still, as the storage mechanisms are database-oriented in

both METIS and CRAFT, in such a situation a MySQL database instance must be

made available to METIS to manage its internal data structures. After installation,

METIS should be connected to such a MySQL database instance which will then have

to be prepared i n adyv appendix A. IRdtadlation ef adVSRE k t h e
server for use with CRAFT and METISO f or t he dteibstll MySQL®erverh o w

a n dAppéndix B. Initializing a MySQL database for use with METIS without CRAFTO

how to initialize the database in such a case.

Structure of the installation directory

During installation, the setup program creates the following folders in the installation
directory of METIS (Figure 12). The lib folder contains JAR files that METIS depends
on (libraries). The bin folder contains the binary modules of the
MOSES.ReactionEditorEmbedded and their required files, as well as the
corresponding license.txt file with the license information. Optionally (not shown on the
Figure 12), if the EUPL-licensed source code of METIS also was installed, there will be
a source folder containing the Java source code as well as the APl documentation and
the build environment.
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File Edit Wiew Favorites Tools  Help

Folders x
=1 W
@ Desktop LJ hir
= Fly Diocuments
= 2 METIS
H ) bin lib
)b
My Music i bt
= ) icense. by
. My Fictures Text Document
[+ i My Camputer 27 KB
= 'IQ My Metwark Places
& Recydle Bin METIS
Y Intermet Shorkcuk
N 1 EE
mekis.png
B0 132
PMiz Image
M METIS-v.1.0.8xe
mn-mekis. jar
Executable Jar File
226 KB
uninsk. exe
Figure 12 Directory structure of METIS installation.

The binary METIS-v.1.0.exe is the executable file of the METIS Editor i the Java
launcher which the starts JavaE r unti me envi r on meETIS Editord | oad
application from the JAR file mn-metis.jar.

Starting the program

During the installation process of METIS in the MicrosoftE ~ Wi n dco wX P
environment, the icons for the METIS Editor are created on the user desktop and in the
Start menu. Use either of these icons to start the application.

On starting the METIS Editor application, the start-up window as shown in Figure 13
appears.

Figure 13 METIS Editor start-up window

10
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By default, the METIS Editor uses the following user credentials to connect
to the MySQL database instance:

e MySQL server host name - localhost
e MySQL service port 1 3360

e User name - craft

e Password - craft

e Database name i craft

While the application loads, it tries to connect to the default database base using the
default user credentials (or the previously saved ones, see below), and, if a login
attempt succeeds, the main application window will appear. Otherwise, a Database
login error message (see Figure 14) pops up.

Database login error EJ

9 Cannok connect ko dakabase:
“--"/ craft @ jdbe:resql: fflacalhost: 3306 craft.

Try again?

[ ves H [ Mo l

Figure 14 METIS Editor i database login error message dialog

In this case, make sure that either the local MySQL server running the dedicated
database is online, or you have an account on a remote MySQL database that hosts
the database instance you intend to use with METIS. Either way, prepare and verify the
user account credentials and press the Yes button to close this error dialog. The
Database login dialog window (see Figure 15) will appear.

Please enter the required information into the input fields of this dialog in order to
repeat the login attempt:

Host field should contain the name or IP address of the MySQL database server
hosting the CRAFT knowledge base or a dedicated database for METIS. By default,
the reserved host name localhost (or its equivalent IP address 127.0.0.1) is
assumed for a MySQL server instance running on the same PC where MEITS is
installed.

Port field indicates the TCP port used to connect to the MySQL service i the value
of 3306 is the default value used by the MySQL service.

User name field should contain the login name of a valid MySQL account. The
default user name for the CRAFT applications is used and assumed to be craft.

Password field should contain the password of the MySQL account. The default
password for CRAFT applications is used and assumed to be craft.

Database schema field should contain the name of the MySQL database schema
that contains the CRAFT knowledge base. By default, craft database schema is
assumed.

11
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Database login g|
Conneck to CRAFT/AMEIT database
Host:
Part: 3306
User name: craft
Password:
Database schema: |craft
[] 5ave login data {including password) l S| Connect ] [ @ Cancel l

Figure 15 METIS Editor - Database login dialog

As soon as you have entered all the login credentials, you may want to check the Save
login data (including password)  checkbox in order to store the login credentials for
the next time. If done so, the METIS Editor stores the login information in the
configuration  file  craftini located at the user home  directory,

C:\Documents and Settings\<User name>\craft.ini on Microsoft E Wi ndows.

configuration file is used by all CRAFT applications and by the METIS Editor to connect
to the database.

Please note : the configuration file stores the database login password in an
encrypted form. Even though the well-established secure encryption
algorithms (SHA1 and MD5) are employed to encrypt the password, it is still
theoretically possible to decrypt it gaining an unauthorized access to the
database.

Click Connect button to connect to the database. If all the credentials are correctly
entered and the MySQL server hosting the database is running and accessible, the
application establishes the database connection and the main window will appear.

If the application still could not connect to the database, the Database login
dialog will appear again. Please correct any possible errors and try again.

The application repeats the login attempts unless either the correct credentials are
provided or the user presses No button in the database login error message dialog
(Figure 14).

User interface

When the connection to the database is successfully established, the main application
window will appear. This section simply describes the GUI elements of the main
window, more detailed description of their functions is given later on.

Main window

12

Figure 16 displays the main application window of the METIS Editor application. The
main window of the METIS Editor application is separated into certain control elements
and areas:

Thi
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& METIS Editor 1.0

File CRAFT knowledge base  Tools  Info 1
Pathway name Reference Comments () Mew pathway
®
(2)
Pathway name | \ / Reackions:
Referenceis) Commentis)
Skeps of the selected pathway
Marne Precursor narme InCRAFT? Reaction image | Reaction properties
A~
b
< 4
4| Q
4] [ ] E “y Reload from database =
Connected ta: jdboimysql://thorin:3306 /metis

Figure 16 METIS Editor - main window

1. Main application menu

2. Metabolic pathways information area

3. Reaction table

4. Reaction display area (displays the reaction image and reaction properties)

5. Status bar area and control buttons

1. Main application menu

The application menu of METIS Editor consists of the following elements.

File menu

The File menu contains commands to connect to the database, to import, export or
print the reactions, and to close the application:

e ¢l Database login é (shortcut Ctrl-K) i to connect to different database instances
and also to save the connection data for the next time.

e BAPr i nsubfnenui to print out single reactions or entire pathways.

~EPrint p a ti hovpanyadl #he reactions of the selected pathway(s) in one
shot.

~EpPrint read totprintothre sedected reaction(s) only.

13
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e /| mp o rstibfmenu to import reactions into the database.

- &= Import p at h waiyts itnport the reactions from a single RD or RXN file into
a new pathway.

- Import r e a ct i ioto Bnport the reaction(s) from a single RD or RXN file
into an existing pathway. The imported reactions will be appended to the
currently present ones.

e & E X p o rsubéenu’i to export reactions from the database into a RD file.

- «@ Export pat hwa i ® é@xport all the reactions of the selected pathway(s)
into a single RD.

- oof Export r e a c t i Totmexport the selected reaction(s) into a single RD file.
. © Quit (Ctrl-X) i close the application.
CRAFT knowledge base menu

The CRAFT knowledge base menu contains commands to communicate with the
CRAFT knowledge base, namely, to publish ready reactions into CRAFT or to revoke
them:

J Publ i submenu i to publish selected reactions or entire pathways into
CRAFT knowledge base so that they will become available as example reactions.

- Publish p at h walyte publish all the reactions of the selected pathway(s)
in one shot.

Publish r e a ¢ t i iotepuldish the selected reaction(s) only.

Revoke é submenu i to revoke selected reactions or entire pathways from the
CRAFT knowledge base. Reactions will be removed from the CRAFT knowledge
base only.

Please note : if a reaction is used by CRAFT to illustrate certain reaction
types, it cannot be revoked!

- Revoke p at h waly t® évoke all the reactions of the selected pathway(s)
in one shot.

- Revoke r e a c t i iotmrevéke the selected reaction(s) only.
Tools menu

The Tools menu contains commands to manage the properties known within METIS
and to manipulate the program options:

Manage properties é (Ctrl-D) i to manage all the reaction properties presently
used by METIS.

Progr am o fCtriS)ints rdanage the program options
Info menu

The Info menu contains the only ~ About command that shows a dialog window with
the information about the program and the credits (Figure 17).
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