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Preface

How to Use This Guide

Purposeof This Guide The Leadsope ClientJser Guideletails procedures for using the

Leadscope client software.

Audience This guide is intended for end-users of the Leadscope client.

TextConventions This guide uses the following conventions:

1 Boldindicates user action. For example:

Click the OK button.

i Italictext indicates new or important words and is also used for
emphasis. For example:

Prior to proceeding, alwayscheck you have selected the set to
analyze.

1 Aright arrow (C ) separates successive commands you select from
a drop-down or shortcut menu. For example:

Select File C OpenC Project

UserAttention Words

Two user attention words appear in Leadscope user

documentation. Each word implies a particular level of observation
or action as described below:

Note: Provides information that may be of interest or help but is
not critical to the use of the product.
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IMPORTANTProvides information that is necessary for proper
operation, use, or best practices for the Leadscope® Client

application.
Gontacting Leadscope
How to The latest support information is available online at
Obtain www.leadscope.com/support . You can also contact Leadscope

Services and Technical Support directly:

Support

support@Ileadscope.com
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HAPTERL

Getting Started

Included in this chapter:

Overview
New Features in the latest Leadscope release

Before You Install the Leadscope Client
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Launching the Software for the First Time
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Overview

The mission of Leadscope is to assist in the development and safety assessment of chemical products with
improved efficacy, decreased toxicity, and minimal side effects. The Leadscope platform helps scientists
analyze in vitroand in vivodata, develop structure-activity relationships, and assemble predictive models. To
this end, Leadscope has engineered a chemoinformatics data-mining platform along with add-in application
modules, content databases, and predictive model suites. Leadscope is currently used by scientists in
government, academia, and private industry from discovery through regulatory review and stewardship of
drug and chemical products.

There are three variants of the Leadscope chemical data mining application: 1) Enterprise, 2) Hosted and 3)
Personal. Leadscope® Enterprise (LSE) consists of a Servempplication running on an application server and
accessing a separate relational database and one or more Clientapplications running on desktop PCs. The
Enterprisedatabaseon the Server houses the necessary chemical structures and associated data from your
central corporate databases. The Enterprise database is shared by many users and is supported by a
professional IT staff. You can also store structures and data in the Client’s Personal databas@he Personal
databaseis embedded in the Client running on your PC and can be accessed only by you — it is your workspace
and your responsibility to maintain. The structures and data sets imported into the Enterprise or Personal
databases are analyzed and used by informatics tools available in the Project BrowsefThe Project Browser
interface is the interactive sandbox at the heart of Leadscope. Groups of chemicals and structures can be
associated to form a project andare then available to data mine in the Project BrowsefThe structures and
data in either database are available to any project created in that database.

Leadscope® Hosted (LSH) shares the same architecture with LSE, the difference being that the Client connects
to the Server remotely using a secured connection.

Leadscope® Personal (LSP) is a standalone version of the LSE Client and includes only the local Persoial
database.

New Features and Updates in Leadscope Varsi@

Integrated Hazard Assessment for Genetox and Skin Sensitization Praocol

Since 2016, Leadscope scientists have led an international consortium of over 60 organizations to
develop in silicatoxicology (IST) protocols (similar to in vitroor in vivotest guidelines). In 2018, the
project published a framework for in silicotoxicology protocols, with the first protocol for genetic
toxicology published in 2019 following by a protocol for skin sensitization in 2020. This Leadscope
software version now includes a complete implementation of these published protocols by providing
immediate access to computation methodologies and toxicity databases outlined in the protocols.
These are incorporated within a visual decision framework that combines all information, both
experiment data and in silicoresults, in a manner consistent with the weight-of-evidence principles
outlined in the protocols. This interactive framework includes the ability to inspect and perform an
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the information was combined into an overall assessment and associated confidence score. This
implementation supports the application of good in silicopractices in the assessment of genetic
toxicity and skin sensitization.

Genetox Expert Alerts Updat(version?)

The Leadscope Genetox Expert Alerts have been updated with knowledge shared from corporate
sponsors over the past year through the Leadscope knowledge-sharing program. This program allowed
examination of proprietary corporate information under confidentiality restrictions through the use of
Leadscope SAR fingerprints designed to elucidate SARs for specific compound classes.

Major changes have been made to the organohalides in this release based on an analysis of proprietary
databases alongside a thorough assessment of the literature related to their mechanisms. This includes
new alerts covering: primary alkyl halides, aryl methyl halide, allylic halides, geminal dihalides, tri-halo
derivatives, alpha-halo carbonyl derivatives, halogenated methanes, halogenated nitromethanes,
secondary alkyl halide, miscellaneous group, haloalkenes and halo pyridines.

Minor changes have been made to the structural (activating) definitions of the following alerts: 46:
polycyclic aromatic system, 61: isocyanate, 135: 2-4-5-triphenyl-2-imidazolines-and-related, 140:
dibenzofuran-and-related, 152: terminal non-aryl hydrazine, 159: unhindered epoxide, 165: aliphatic
terminal hydrazine, 227: 7-oxabicyclo[4.1.0]heptane, 243: dialkyl sulfamates and sulfates, 357: alpha,
beta unsaturated aldehyde (high molecular weight), 369: [substituted] alkylaldehyde oxime. Minor
changes have been made to the structural (deactivating) definitions of the following alerts: 22: aromatic
nitro, 24: aziridine, 383: alpha-halo amide. Non-structural definition updates have been made for: 110:
aryl boronic acids, 334: strong activating aryl boronic acid.

Starting in early 2020, Leadscope participated in an industry workgroup studying N-

Nitrosamines structure-activity relationships. This resulted in a publication and updates to existing N-
Nitrosamines alert 28: nitrosamine, 34: N-nitroso-N-dialkylamines acyclic improving both their
sensitivity and specificity.

The response statistics of individual and combinations of bacterial mutation tester strains have been
updated for the alerts reflecting updates to the alert definitions and Alert Reference Set data.

Leadscope Client User Guide — Version 3.8 ..Leadscope@
Proprietary and Confidential IRTR—




&in Sensitization Model Updates (version 2)

The skin sensitization suite supports the implementation of the skin sensitization protocol and
provides an assessment of the following adverse outcome pathway key events: protein reactivity
(MIE), events in keratinocytes (KE2), activation of dendritic cells (KE3), and lymphocyte proliferation
(KE4), in addition to providing an assignment to a reactivity domain. In support of good in silico
practice, two complimentary methodologies (expert rule-based and statistical models) are now
offered for the Local Lymph Node Assay (LLNA) prediction. Databases are provided for human
sensitization (HMT and HRIPT) results and Guinea Pig Maximization Test (GPMT) results.

Bacterial Mutation and Carcinogecity Database Update

Additional bacterial mutation data has been harvested (including additional N-nitrosamine literature
data) and added to the experimental databases searched by the Model Applier. There are now over
13,000 compounds with bacterial mutation data in the Genetox Level Il database, including over 11,000
with graded bacterial mutation calls. The bacterial mutation grading algorithm has been updated this
release with study data calls from trusted sources being given preference over literature references.
Compounds with inconclusive experimental calls (i.e. equivocal and ungraded) are now displayed for
reference during model application, though are not used for calculating prediction calls.

Additional in vivo carcinogenicity endpoints were added to the Carcinogenicity Level Il Database. The

male/female rat/mouse endpoints now include FDA training set data and represent an aggregation of
all data. Additional rat, mouse, and rodent endpoints were created by rolling up the lower level calls.

The TD50 Rat/Mouse CPDB Summary data was added which comprehensively includes both the TD50
and/or harmonic mean TD50 data.
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Other Issues

1.

10.
11.
12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.

23.

Hyperlinks to defunct NLM ToxNet webpages have now been redirected to specific tox study pages per
compound of interest in PubChem.

Leadscope Model Applier 3.0 has a new, updated graphical design.

Consensus models representing model or alert predictions of categories have been removed as the
ability to directly create categorical models and alerts has been incorporated directly into model and
alert building functionality. The only remaining consensus models involve combining alert and model
results together in consensus.

Categorical models and alerts have been created for models in Acute, Skin Sensitization, and
Ecotoxicity suites using existing data and training sets structures. Predictions using the Acute and
Ecotoxicity suites should remain unchanged.

An explanation feature has been added to the categorical models including a decision tree showing
categorical results.

Model application now returns matching compound records with data which may not graded (i.e.
equivocal or having conflicting results) creating a hyperlink to them entitled, “No Call Data Present”.
Although not used in prediction, such data is reviewable.

Searching for experimental data when matching alerts has been improved to match inorganic salts and
structures without a valid free form.

New options have been added expanding the analog searching capabilities.

Performance of exact searching of structures has been improved.

Performance of detailed report generation was improved.

Text values can be appended and merged using the Import Wizard or SDF Editor.

Exporting structures from a remote Chemical Dictionary is now fixed.

Text searching limited to Chemical Dictionary text values has been added.

When modifying projects, properties in informatics results cannot be removed from projects.

Allow merging of numeric and text properties in projects with informatics results that are not part of
the informatics.

Allow pay-per-use customers to update licenses expiring soon during startup.

Documents can only be saved to the database using Leadscope Personal or Enterprise.
Submission reports can now include third-party results.

Pay-per-use account management now uses https when connecting to the Leadscope website.
Structures can now be manually added in a read-across assessment.

Substructures from the feature hierarchy can be used in a read-across assessment.

Existing database studies can be included in a read-across assessment.

JDK 11 now supports Leadscope products (instead of JDK 8).
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Before Younstallthe LeadscopeClient

Computer Rguirements

The minimum and preferred PC requirements for the LS Client are listed in Table 1-1. The Client installation
will also require the ability to write to the Program Fileslirectory, which may require elevated permissions

on your PC.

Table 11: LClient Regirements

Compone Optimum Requirements Minimum Requirements
nt
T 2GBRAM f 1GBRAM
Computer (available) (available)
 10GB Disk I 5GB Disk Space
Space f 1.0GHz CPUor
 1.5GHzdual better
CPU orbetter
Operating Microsoft” Windows 7, Microsoft® Windows XP
System 8,8.1,0r 10 SP3,7,8,8.1,
or 10
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Launching the Software for the First Time

The LS Client is frequently provided by Leadscope pre-configured to include your license file and, if you are
using LSE or LSH, server connection settings. If you do not have a pre-configured client, you can use the
following procedure to quickly get up and running.

Select License File The first time the LS Client is run you may be prompted to select a valid

Server

license file (see Figure 1-2). Click OK and browse to the license file you have
been provided.

Import License

® Please select a valid license file to o

Figure 12: Import License

The LSE or LSH Clients will also need to have the server connection details
entered. To do this, first open the Server Settings windowin

the LS Client (open Tools C Server Settings) and select the New

button (Figure 1-3).

ﬂ Server Settings m

Servers:

Select "Naw"

\

T
MNewr

Edit... |
Ramove

Cancel |

Figure 13: Server Settings — specify a new server entry
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(HAPTER

The Leadscope Explorer

Included in this chapter:

Overview

The Tasks View

The Projects View

The Search View

The Structures View
The Numeric Data View

The Text Data View
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The Hierarchy Extensions View
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Overview

The Leadscope Client will initially open to the Leadscope Exploretterface. The Explorefis where you can
manage your Leadscope Projects along with the chemical structures and data you have imported to the
Leadscope server your Personal databas&ou can also search the Leadscope Server or the Personal
Database and quickly link to common tasks.

The Explorer interface is divided into several different Viewsincluding Tasks, Projects, Search, Numeric Data,
Text Data, Binning Schemes, and Hierarchy Extensions. You can browse the Viewsusing the View Bar(Figure
2-1).

The Tasks View - frequently perfomed
administrative and data mining tasks
and wizards; location of the Predictive
Data Miner tasks

The Projects View - manage projects and
import chemical structures and/or
data

The Search View - comprehensive
search interface for Enterprise or
Personal database

The Structures View - manage chemical ———
structures

The Text Data View - manage text
properties

The Numeric Data View - manage
numeric properties

The Binning View - edit and create

hinning schemes

The Hierarchy Extensions View - manage
and create extensions to the Leadscope
feature hierarchy

Figure 21: The Leadscope Explorer View Bar
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The initial View displayed is the Tasks View, where you can access shortcuts to common tasks (Figure 2-2).

Project Creation QSAR Application QSAR Analysis
Eg Impart structures and data into database Apply statistical models / expert alerts Build Statistical Models
Create a project Review a statistical model / expert alerts
Prajects ! i i
roje Madifya project Assess test set domain Autom aticall v build statistical model

Manuallv build statistical model
Assemble average statistical model
Assemble ordinal statistical model

Create or edit anintegrated hazard assessment

Project Browsing SAR Analysis Modify Statistical Models

View data araphs Generate scaffolds Edit statistical model

View molecular spreadsheet Create R-group table Update statistical model with additional structure(s
Browse feature hierarchy Edit Consensus Madels | Alerts

Generate heat map Validate Statistical Models

Compare statistical models with the same endpaint
Revalidate a statistical model

Structure Classification ICH M7 Submission - -
Validate a model against a test set
Find active dasses Create or edit an ICH M7 submission
Expert Alerts
Hierarchy Cluster structures
Extensions Classify struchures Alert Finder - discover or modify expert alerts

Figure 22: Tasks View

Each of the Explorer’s Views includes a menu bar, a toolbar specific to the selected view, a sidebar with the
list of available views — the View Bayand the large central pane with the currently selected View (Figure 2-3).
The menu bar and sidebar remain consistent across all of the views while main View pane and toolbar will
change.

Mengtar

>

b e D Yew Tosk Adssntrston ey
Tooibar

@ St oot seaed

Avalable
Views =

Figure 23: Overview of the Explorer

ExplorerMenu Bar

The categories of the Explorer Menu Bar are consistent across all Explorer Views. Only the File menu option
has contextual options specific to the current View.
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The Menu Bar categories include File, Edit, View, Tools, Administration (only if you are a member of the
Administrators group), and Help (Figure 2-4).

File Edit ¥Yiew Tools Administration Help

Figure 24: Explorer Menu Bar

The File category includes contextual options linked to the current view for creating, deleting, moving,
exporting, publishing reports, and setting permissions for objects.

File Edit View Tools Administration Help The Projects View File menu includes the following
Clfolder  CulN - options specific to that view.

& Open - EEroject.. Cub

B Compare ]

File-> New-> Project- create a new project

[¥ Rename Ctri+i
W Madify Shift+F5 File-> Open Classic Project Browseopen the selected
% Delete Delete

_ project in the classic browser

Permissions.._.

Expaort b File-> Open Class Project Compare open the selected
Publish Report... . . .
gy projects in the classic compare browser

Exit

File-> Delete Unuseé delete unused projects in a
selected folder

File-> Merge Projects merge selected projects into a
Figure 25: Projects View File menu new project

R Eolit View Tools Administration Help The Structures View File category includes the following

Newr J
Open structure-specific options:
Compare

New Project Browser
New Project Compare

o File-> Delete Unused Sourees and Structures- delete
W Ronome —— source ids including their associated structures that are

& Modify S not in a project for a selected folder
# Delete Delete

— File-> Merge Strudure Sources- merge two or more
Permissions.._

Export R selected structure sources into one source
Publish Report...
Print to PDF...

Exit

Figure 26: Structures View File menu
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File Edit View Tools Administration Help The Text Data View File category has the following options for text

New * properties.
Open

Compare
New Project Browser

New Project Campare File-> Delete Unused Text Propertiesdelete the text properties not in
e a project for a selected folder

W Rename Ctrl+i

W Modify Shift+F5

# Delete Delete

Merge
Permissions_

Export 3
Publish Report...
Print to PDF...

Figure 27: options under the file men u in the Text Data

File Edit ¥iew Tools Administration Help

MNew 4
Open . . . . . .
C:mpam The Numeric Data View includes the following options for numeric
Mew Project Browser properties.

MNew Project Compare

Save

W Rename Ctri+hd File-> Delete Unused Propertiesdelete the numeric properties

W Modify Shift+F5 not in a project for a selected folder
¥ Delete Delete

_ File-> Merge Datasets merge the selected datasets into a single

Permissions. ..

dataset
Export »
Publish Report...
Print to PDF...
Figure 28: Numeric Data View File menu
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File Edit View Tools Administration Help

Open

Compare
Mew Project Browser
New Project Compare

Save
W Rename Ctrl+M
W Modify Shift+F5
# Delete Delete

Delete Unused

Merge

Permissions. ..

Publish Report... 7
Print to PDF...
Exit

Figure 29: Binning View

The Binning View File category includes the following

options related to binning schemes.

File-> New-> Binning Scheme create a new binning

scheme in the selected folder

File-> Delete Unused Binning Schemesdelete the
binning schemes not used by a numeric property for a

selected folder
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The Hierarchy Extensions View File category has

File Edit View Tools Administration Help the following options for extensions to the

= Folder Gt :
Open ¥ Binning Scheme. . Ctri+d. chemical feature set.
Compare ]
MNew Project Browser
New Project Compare File-> New-> Hierarchy Extension create a
Save
new hierarchy extension
W Rename CtriH-id
W Modify Shift+FS
# Delete Delete .
File-> New-> Features- add features to an
_ existing hierarchy extension
Fermissions. ..
Export »
Puhlish Report... i Lo
Print to PDF... File> Export> Feature Definitions- export the
Exit feature definitions to a SD file for a selected
Figure 210: Hierarchy Extensions View File Menu hierarchy extension
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The Edit Menu Bar category includes options to copy, paste, select and unselect all, along with remove and
undo remove (Figure 2-11).

File | Edit Yiew Tools Administration Help

Copy As Picture Ctri+T

Select All Ctri+A
Unselect All

Figure 211: Options available in the Edit Menu

The View Menu Bar category allows you to switch between Views, to toggle the View Bar on and off, and
refresh the current view (Figure 2-12).

File Edit |¥View Tools Administration Help

Tasks Shift+F5
Projects Shift+FB6
Data Shift+F8
Text Data

Binning Schemes Shift+F9
Structures

Hierarchy Extensions Shift+F10
Search Shift+F7

W Show Yiew Bar

% Befresh

Figure 212: View MenuThe Tools Menu Bar category includes links to the Import Wizardand
Test Server Connectivityols along with the Server Settings and Options dialogs.(Figure 2-
13).

File Edit ¥Yiew  Tools Administration Help

Import Wizard...

Import Project. ..

Test Server Connectivity. ..
Server Settings...

Options. .

Figure 213: Tools Menu
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If you are an Administrator, then you will also see the Administration Menu Bar category. This category
includes options for managing Users and Groups for a selected Leadscope server (Figure 2-14).

File Edit ¥iew Tools | Administration Help

User Accounts. ..
Groups...

Figure 214: Administration Menu

The Help Menu Bar category includes a link to the Leadscope Client User Guide, the Leadscope Database
Documentation, a hyperlink to www.leadscope.com/Is-manuals to check for the latest documentation, and

the About screen where you can see your current Leadscope client version and license details (Figure 2-15).

File Edit ¥iew Tools Administration Help

Help F1
Database Documentation
Online Documentation
About. .

Figue 215: Help Menu

The Tasks View

As mentioned previously, the initial Viewwhen you first launch the Leadscope Client is the Tasks ViewThis
view contains links to frequently performed tasks ranging from maintenance jobs such as importing chemical
structures and data to advanced informatics analysis jobs such as clustering a set of chemicals, generating
scaffolds for a group of chemicals, or building predictive models. The list of available tasks is shown in Figure
2-16.

. . Project Creation Structure Classification
The Project Creation section The Structure Classification section
includes links to create and — Import structures and data into database Eind active classes T includes links to two Project Browser-based
modify projects along with Create 3 project Cluster struchures informatics tools - Cluster structures and Classify
a link to the Import Wizard Modify a project Classify structires structures along with a link to the Find active
classes wizard
The Project Browsing section Project Browsing SAR Analysis The SAR Analysis section includes links to
opens a selected project in ~ View data graphs Generate scaffolds Project Browser-based utilities for Structure
the Project Browser and then View molecular spreadsheet Create R-group table Activity Analysis (SAR)
performs the chosen task Browse feature hierarchy
Generate heat map

QSAR Analysis

The QSAR Analysis section __ automatically build predictive model
includes links to the Predictive Manually build predictive model
Data Miner (PDM) application Edit predictive model

module to build, edit, test, and Review predictive model

apply predictive (Q)SAR models
Apply predictive models

Assemble average model
Assess test set domain

Revalidate a predictive model

Figure 216: List of availabl¢asks in the Tasks View
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The Tasks View toolbar (Figure 2-17) includes shortcuts to commonly performed operations, explained in
detail below.

@ Refresh | @ Import Wizard SDF Editor | 1= Apply Models 1 Review Model | ICH M7 Submissions Read-across

Figure 217: Tasks View toolbar

Refresh this will refresh the client connection to the server and subsequently
update the client interface with any changes made to the server

Import Wizard launches the Import Wizard tool (see Chapter 4)

SDFeditor launches the SDF Editor application

Apply Models a shortcut to the Model Applier tool

ReviewModel opens the Predictive Data Miner application to review predictive (Q)SAR

models loaded on the server

ICHM7 Submissions launches the ICH M7 Submission Expert Review tool

Readacross a shortcut to the read-acrosstool
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The Projets View

When the Projects View is selected (Figure 2-18), the main window is divided into three panes: a View Bar
(left), a project View Hierarchy (middle) and additional information (right). There is also a Projects View
toolbar (Figure 2-19). The left pane contains the Projects View. The right pane provides information about a
selected project or the projects in a folder. To adjust the relative size of the panes, drag the vertical bar that
divides them.

B LeadScope Enterprise - Enterprise

Menubar = File Edit ¥iew Tools Administration Help
Toolbar ———— @Cpen W Modife % Delete % Refresh  ImportWizard
. ; Project Details
View Bar rise Mame
15 Published Madels
1) shared
Projects Hierarchy i (3 users

1 Personal

Project Details

Figure 218: The Projects View

The Projects View displays a hierarchy of all currently available folders. There are two top-level folders, one
for Enterprise projects and one for Personal projects. Enterprise projects are located on the Server and are
accessible to all users with access permission. Personal projects are located on your PC and are accessible
only by you. In the Enterprise folder there will be at a minimum two folders, one named shared accessible by
all of the users on the system and one named users containing your users folder and accessible only you.

Refresh the projects

Open selected ;
hierarchy

project

= 0Open  [F Modify % Delete % Refresh  Import Wizard

Add data or hierarchy ‘

extensions to selected project Delete selected Launch the Import Wizard to
project import structures and/or data

Figure 219: The Pragcts View toolbar

Detailed information for a project is available by single-clicking a project in the Projects Hierarchy (Figure 2-
20).
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CCRIS Genetox

Project name
MNurnber of structures: 8128

Number of structures Data: [ YLeadScope-calculatediALogP -
in the P roject [ yeadscope-calculatediHydrogen Band Acceptors —
[ Y sadScope-caleulatediHydragen Band Donars
[T ‘\LeadsScope-caleulated'Lipinski Score
Data associated with [ |[\LeadScope-calculated\Malecular weight )
the p roj ect [T \LeadScope-calculatediParent Atom Count -

| 2adSrona-ralolatediParant Malarular Waicht

. . Hierarchy extensions:  |<nones
Hierarchy extensions

included in project

Informatics results
saved against the

project Informatics Resilts: Result Type Owner

Creation date, creator,
modification date

Description of the

. ¢ 18 July 2013 05:32 PM
project Created on uly

Created by 1se

Last modified: 18 November 2013 03:53 Pw

Description:  Leadscope Distributed Database

Figure 220: The Projects View project details
Opening a Project

To begin exploring a set of structures and associated data, open a project from the Explorer window. You can
do this in a variety of ways.

Double-click the project name in the hierarchy shown in the Projects pane.
Right-click the project name and then click Open

Select the project name, point to the File menu, and then click Open

= =4 4

Select the project name, and then click Openon the Explorer toolbar.

The project will open in a new Project Browser window.

Creating a Project

Leadscope Server projects can only be created from compounds and data already loaded to the Server,
unless being created as a result of importing the structures and/or data with the Import WizardPersonal
projects can only be created from compounds and data loaded into the Personal database. To create a new
folder for your project, first select the parent folder and then either right-click and select New Foldey or
point to the File menu, choose New, and then click Folder. A folder will be created and named New Folder
To rename New Folderpoint to the Filemenu, and then click Rename or right-click the New Folder. An edit
box will appear in which you can type the new name. Press Enter.

To create a new project, select the folder where you wish the project to reside. On the Filemenu, point to
New, and then click Pr0]ect(alternat|vely, rlght click the folder and select New PrOJeCtor enter Ctrl+J). The
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process of creating project including: adding a source of structures, adding numeric data, adding text data,
and adding hierarchy extensions to your new project.

EJ Create Project Wizard - Step 1 of 5 - Add Structures m

Project Name: |

Structures From: Source (Click 1o select): Structures Added:

E_‘ Enterprise: gonza:1

== 2 Published Models
iﬂ DII] B3 shared

Project Data - users

Source 1D

Click 1o select another Delete |

enterprise project, and then
click Add. Structures from
the other project will be
added when the project is
created,

€ Back | Next ¥ I Einish Cancel

MNote: Project creation may take several minutes,

Figure 221: Create Project Wizard

Step 1 - Add Structures

You can add structures to your new project from any combination of five sources: Projects, Data, Queries,
IDs and Source IDs.

Broject To add structures from an existing project, select the Projecticon. This will bring up a list of available

folders and projects. Select the project you wish to use as a source of structures and then click Addin the
center pane.

EEEE|

Data  The next choice is to add structures from Data. Click the Dataicon to display the numeric data
loaded into the database. To add all the structures associated with a data set, click the data set name in the
center pane, and then click Add.
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D The next potential structure source for your new project is from a file containing a list of Structure
IDs. The structure ID file should be a text file with one ID per line. Click the IDicon to browse to your
structure ID file. Once this file is opened the ID numbers will appear in the center pane. Select the IDs you
would like to add to the project (use Ctrl+A to select all of the IDs in the list) and then click Add.

saurce ID The final structure source option is to include all of the structures associated with a Source ID. A
Source ID is a high-level library tag for a set of structures on the database. Clicking the Source IDOcon will
display all of the Source IDs that are currently used to define structure sets in the database, as shown below.
To choose the structures corresponding to one of the Source IDs, select its name from the center pane, and

then click Add. Choose as many sources as you like for adding structures.

Before proceeding to the next step enter the project name at the top of the window. Once you are finished
adding structures to the project, click Next (Figure 2-22).

E Create Project Wizard - Step 1 of 5 - Add Structures m

Enter a name for the 1

project Project Name: |Training Project
E Select one or more Structures From: Source (click to select): Structures added:

structure sources ) ChemBL - = EPAFHM

== -2 KEGG
Choose the source 25 DII] D Leadscope
Project Data (=) Leadscope 2013

) CCRIS Databases
=42 DSSTox Databases

n Add the source . '
U@ki Ei " croa
Click Next LD SgurcID SEFS?F’;I: n dd
A

IClick to select another
Enterprise project, and then
rlick Add. Structures from
the other project will be
pdded when the project is
rreated,

LoE v
1 | »
€ Back Next P | Finish Cancel

Figure 222: Step One Add Structures
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Step 2 - Add Numeric Data

In the next step you can add numeric data sets to your project if you wish. It is not required that you add a
data set to the project (to skip this step simply click Next). All of the numeric data loaded into the database is
displayed in the center pane. To add a data set, select its name, and then click Add. This will add the data for
the structures specified in Step 1. If a particular compound does not have a data value corresponding to the

added data set, the data value will be viewed as empty. The eight Leadscope Calculated Properties are
automatically added to every project. When you have added the desired data sets, click Next (Figure 2-23)

Select a datasetto
add

Click Add
Click Next

E Create Project Wizard - Step 2 of 5 - Add Data x

Project Name: |Tra\mng Project

Instructions:

Data (click to select):

Click to select data, and
then click Add. Repeat as
desired. To remove data

elect the data and then
click Delete, when done,
click Mext,

from the Data Added box,

) Published Models -
B shared

1) ChembL

) Leadscope

=) Leadscope 2013

1) Acute Toxicity
I Calculated Progy
I Carcinogenicity
=) Ecotoxicologics
=D Aquatic toxi
B Shart-te
0 Exce:
R

{2) Exposure relaty
) Genetic Toxicit™ |
2 Irritation/corro
i Physical and Ct
{2 Production and

) Repeated dosey
JlRISk hesessme T
» |

Figure 223: Step 2 Add Numeric Data

Step 3 — add text data

Add

Delet

[ Add other datasats

Data Added:

[ Malecular Weight

] Hycrogen Bond Donars
[ Hyclrogen Bond Acceptors
[M Rotatable Bonds

M sLagr

[M Palar Surface Area

[ Parent Molecular Weight
[ Lipinski Score

[l Parent Atom Count

[ LCS0 DSS EPAFHM

4 pack | Mext & I Einish Cancel

In this step you can add text data sets to your project in the same fashion as adding numeric data in the
previous step. To add a data set, select the data set from the middle pane and then click Add. Then, click
Nextwhen you are finished (Figure 2-24).

Note:You can clickinishat this stage if you wish to skip the next two steps.
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E Create Project Wizard - Step 3 of 5 - Add Text Data x
Select a text data set

to add Project Name: ITraimng Project
Click Add Instructions: Text Data (click to select): Text Data Added:
Click to select data, and i) LeadScope-relationsh g ActivityConcernLevel Carcing
. then click Add. Repeat as -3 Published Models
Click Next desired, To remove data EH shared
fram the Data Added baox, - ChemBL
elect the data and then B3 Leadscops
rlick Delete. When done, =+ Leadscope 2013
Click Mesxt, #-2) Calculated Proj

L) Carcinogenicity
) Genetic Toxicit
{2 Physical and Ct
-2) Production and
{0 Risk Assessme
ActivityCane
ACtivityConc
ChernClass
Inhalation
Inhalation R
Oral RfD Cc

Oral RO Cr
wiDfEviden_ Y.
« ’ | | ’

€ Back | Next $ I Einish | Cancel

Figure 224: Step 3 Add Text Data

Step 4 - Add Features

This step of the Create Project Wizard allows you to add Hierarchy Extensions to your project. The extensions
that are available are shown in folder view in the center pane. To view the structure feature contents of a
particular folder, double click on the folder. The Hierarchy Extensions within that folder will be displayed. To
add a particular Hierarchy Extension to your project, select it in the center pane, and then click Add. When
you have added the desired features, click Next(Figure 2-25).

Note: You cannot add individuéatures from an extension; the entire extension must be
added to the project.

E! Create Project Wizard - Step 4 of § - Add Features b4

Select extension to add
Project Name: |Traimmg Project
Click Add Instructions: Select hisrarchy extension: Extensions Added:
Click to select hierarchy =R Genet:um Jan 20 2017 4 Genetox Alerts Jan 20 2011
Click Next Extensions and then click B 10 alkylethers (f
3 ick Nex add, Repeat as desired. To 101: a-Halocarbony!

emaove an extension from
fhe Extensions Added box,
elect the extension and
then click Delete, Ywhen
done, click Next.

102 a-Halohydrooy
103: allylic halides (Cl,
104 Allylic alkoxides
105: Halogenated meth
106 Halogenated meth
107 Halogenated meth
108 Halogenated meth
109: 1,1,-Dihaloalkanes
10: aleyl hydrazine®N-
110: 3-Methylindole [P4
111: S-Alkaryindoles [C
112: aliphatic tertiary a
113 Alkyl carbarnyl hal
115: 1,4-diakyl phenaols
116 1,2-dialkyl phenals
117: Allyl benzenes [Hy
118 ab,-Dicarbomyl [D

Add

Delete

ittt

-

€ Back ,kext P I Einist Cancel

Figure 225: Step 4 Add Hierarchy Extensions
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Step 5 — Summary

The final step is a summary screen displaying the elements you have selected in the previous steps to be

included in your new project. You can add a description of the new project in this step. Click Finishto create
your project (Figure 2-26).

E Create Project Wizard - Step 5 of 5 - Summary m
Froject Name: ITra\mmg Project

Instructions:

Review the structures, Description:

Besoriated data, and

hierarchy extensions. To

make changes, click Back,
hen done, click Finish. Structures from:

& EPAFHM

Data: [ malecular Weight

-
[T Hydrogen Bond Danors p—
[T Hydrogen Bond Acceptors -
Text Data: B ActivityConcernLevel Carcinogenicity DSS DBPCAN
Extensions: Genetoy Alerts Jan 20 2011
€ Back Mext $ mE‘i‘n‘i‘s‘H Cancel

Figure 226: Step 5 Summary
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Modifying a Project

A project can be modified to include additional numeric or text data, to remove data, or to change any
hierarchy extensions associated with the project. There are several ways to begin modifying a project.

= 4 -4 -

Right-click the project name and then click Modify.

Select the project name and enter Shift+F5

The Edit Project Wizard will open in a new window.

Select the project name, point to the File menu and click Modify.

Select the project name and click the Modify button on the Explorer toolbar.

The figures that follow detail the procedure to add a numeric property, a text property, and a hierarchy
extension to an existing project with the Edit Project Wizard (Figures 2-27 through 2-28).

Select aproperty to add
to the project

Clickthe Add buttonto
add the property

Click Next

Project Mame: |CTC

Instructions:

Data (click to select):

Click to select data, and
then click Add. Repeat as
desired. To remove data

elect the data and then
click Delete, When daone,
click Mext.

from the Data Added box,

=2 Enterprise: gaonzo:1
F3) LeadScope-caloulated
-5 Published Models
=5 shared
EHE) ChereL
EHI) ChemBLNTD

=g ] setﬁsk

Wil

1 {0 MED_CHEM_FRIENDLY

= set2_gnf

----- 5 set3_stiudes
53 Leadscope

-3 Leadscope 2013
-3 PubChem

F) Tags

-3 users

Add
Deleta

Add Datasets
With Value

Data Added:

[T Parent Atom Caunt

[ Polar Surface Area

[ &LogP

[T Lipinski Score

[ Parent Molecular Wwieight
[ Hydrogen Bond Donors
[ Hydrogen Bond Acceptors
[T ratatable Bonds

[ Molecular weight

€ Back ﬁ Mext I Einish | Cancel

Figure 227: Edit Project Wizard Step 1 Modify Data
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1 Select the text property

from the text property
hierarchy

Click Add
Click Next

Project Mame:

CTC

Instructions:

Text Data (click to select):

Text Data Added:

Click to select data, and
then click Add. Repeat as
desired. To remove data

elect the data and then
click Delete. When done,
rlick Mext,

from the Data added box,

B Enterprise: gonzo:1

#-{3) Imported Data

#2) LeadScope-relationships
[+2) Published Models

=3 shared

=M ChemBl

-3 ChermBLNTD
= isk

-3 set3_stjudes
2 Leadscope
) Leadscope 2013
{2 PubChem
-0 users
) Witic Names and Ids

B .
Delete

Add Datasets
with Yalue

€ pack Mext &

Finish Cancel

Figure 228: Edit Project Wiard- Step 2 Modify Text Data

Select the hierarchy
extension to add to the

project

C\ick Add
Click Next

Project Mame:

CTC

Instructions:

Select hierarchy extension:

Extensions Added:

Click to select hierarchy
extensions and then click
ndd. Repeat as desired. To
emove an extension from
the Extansions Added box,
elect the extension and
then click Deleta. When
done, click Next,

€ Back 1] Next & I Finish

Cancel

Figure 229: Hlit Project Wizard- Step 3 Modify Features
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E3 Edit Enterprise Project Wizard - Step 4 of 4 - Summary m

Click Finish
Praject Name: [CTC

Instructions:

Review the structres, Description:

associated dats, and
ierarchy extensions, To

make changes, click Back.
hen done, click Finish.

Structures from:

Data: ([ Parent Atam Count -
[ Palar Surface Area
(M £Logr
[ Lipinski Scare v

Text Data:

Extensions:

€ Back Mext P !Elnlsh I Cancel

Figure 230: Edit Project Wizard Step 4 Summary
Deleting a Project
There are various methods available to delete a project from Leadscope. Deleting a project will remove the

project object but will not remove the associated structures, data, or hierarchy extensions.

9 Right-click the project name and select Delete
9 Select the project name and click the Deletebutton in the toolbar.
9 Select the project name and click the Delete key.

Saving Enterprise Projectss Personal Projects

Any Enterprise project can be saved as a Personal project, providing you with a personal copy of the project
that cannot be modified by another user. Select an Enterprise project from the Projects View in the Explorer
window. Select Fie -> Save as Personal ProjetThe Enterprise Project will be copied to the Personal folder.

The Search View

The Search view in the Explorer is used to search for chemical structures loaded into Leadscope. In addition,
the Search View provides powerful ways of searching Leadscope content modules.

Several methods are available for searching by chemical structure, toxicity study parameters, known drugs
records, and source of the structures. See Chater 7 Seechingfor more detailed information.

To access the Search View from the Explorer window click Searchon the View Bar or from the View menu.
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The Search View includes a toolbar, a search parameters pane, a query editor, and a main pane where the
query and search results are displayed (Figure 2-31).

| @ structres @ Related Structures ¥ 38 Display known Drugs Information

Toélbar

Search
Parameters
Pane

BACtErEl MUtAGEnESE
in vitra chromosome aberration
in vitra micronucieus

in vivo chromosome sherration
in vivo micronucleus

in vitra mammalan mutatenesis
RTECS tenetoxicty
unscheduled dna syrthesis

Main Pane

project source

e

text
text LI Add o query Update query Clear

Query Editor

Search Open... Save As...

Figure 231: The Search View

Figure 2-32 shows the actions available in the Search View toolbar.

Create a new query
in guery editor Edit existing Remove selected structures Open the ToxML known drugs
query from search results records for selected structures

Mew Project ‘ By Mew Query %y Refine Query | @ structures @ Related Structures .?;‘ Remove | Display Studies  Display Known Drugs Information

Create new project Open the structure Openthe ToxMLtoxicity
from search results detail sheet forthe study datafor selected
selected structure structures

Show structures chemically
similar to selected structure

Figure 232: The Search View toolbar

Figure 2-33 details the options available in the search parameters pane.
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Select database to search Search:

Search by name, 1D, or molecular ™ by name
formula — | compoundid CAS anyid InChl name

malecular farmula

Perform a structure search based

structural similarity, substructure, similarity  substructure  family  exact
exact structure, or structure family

Search by numeric ortext property ———
Search by ToxML toxicity
studies

Search by ToxML known
druginformation

Search by source

project  source

Perform a general text query ————

teat

Figure 233: The Search View search opt®

To conduct a search, select a search parameter then enter any options required in the main pane detailing
the selected search parameter (such as a chemical structure file for structure searching, an ID for name
searching, or study options). Click the Searchbutton to perform your query.

The Structures View

The Structures View is where you can manage chemical structures in Leadscope. When a set of structures is
loaded into Leadscope, it is assigned to a structure source id. The structure source is tagged with a source id
(such as the name of a chemical library) and associated with a group of structures. Structure sources are
created when chemical structures are loaded into Leadscope. After a structure source has been created, you
can move, rename, delete, or merge them (provided you have sufficient permission) in the Structures View.

The Structures View consists of a toolbar, a structure source hierarchy, and a structure source details pane.
(Figure 2-34)
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 Toolbar

Marme Owrer Murmber of St | Created Modified

B 1) users
[+ Bk Parsonal

Structure
Hierarchy

|: Structure Details |

Figure 234: The Structures View
Delete a Streture Source

To delete a structure source, select it in the structure source hierarchy and then choose the Deletebutton on
the toolbar, or right-click the source and select Deletg or select File->Delete. A source can only be deleted if
none of the structures associated with it are in a project.

You can also delete unused structure sources without having to go through the tedium of identifying all of
the sources that have no chemical structures in projects. To do this, select the folder you wish to check for
unused sources (select the Enterprise node in LSE or LSH to search the entire Leadscope Server) and then
choose File>DeleteUnusedSourceids and Structuresl|f there are any unused structure sources, you will
be able to select and delete them in the dialog that opens.

Merge Structure Sources

To merge two or more structures sources, select multiple sources using the Ctrl key and then right-click one
of the sources and select Merge Structure Sourcesr click File->MergeStructure SourcesA new dialog will
open prompting you to select the structure source to keep. (Figure 2-35) Select the target source and click
OK
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E Select Source Id to Keep m

The structures below will be merged into one source id, Select the source id to keep:

B sourcelds
-2k Enterprise
=3 shared

() Leadscope

¥ =adscope Dat:
=+ Published Models
B3 Imported Structures
iy Leadscope Models

Cancel

Figure 235: Merging structures sources in the Structures View

Renamingand Modifying Structue Sources

To modify a structure source, select the source and choose Modify from the toolbar (you can also right-click
the source and select Modify or click File>Maodify). This will open the Structures Editor dialog where you can
change the name of the source or enter a description. You can also rename a source by selecting the source
and then right-clicking and choosing Rename this will allow you to rename the source in place.

The Numeric Data View

The Numeric Data view allows you to manage numeric properties in Leadscope. Leadscope differentiates
between numeric and text endpoints when data sets are loaded. In this view, you can delete, merge, or

modify numeric properties.
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<[ Published Madels

<[ shared

3 Tags
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[ ) Personal 5
Numeric Data

' Numeric Data | Details
Hierarchy

Figure 236: The Numeric Data View
Renaming and Modifying NumeriData

To modify a numeric endpoint, select the endpoint and pick the Modify button from the toolbar, or click
Shift+F5or right-click the endpoint and choose Modify. You should now see the Data Editoiwindow open.
(Figure 2-37) In this editor, you can re-assign the Binning Scheme associated with a numeric endpoint,
rename the endpoint, or add a description to the property.

E2 Data Editor m

MName: IPerert\,r

Binning Scheme:  Membership Choose. ..

Description:

w
<[]

Kl |

03¢ I Cancel |

Figure 237: Data Editor
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The Text Data View

The Text Data View is where you can manage text properties in either the Enterprise Server or Personal
Database (Figure 2-38).

OF Modify 2 Delete @ Refresh Iraport

Associated Projects: [\Published Models'\Rodent Carcinogenicity Suite*\Carcin

Kl >
Created on: 13 February 2013 11:30 A

Created by: 1se
Text Data Last modified: 13 February 2013 11:30 AM

Hierarchy Destription: ‘Text Data Details‘

Figure 238: The Text Data View
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The Binning View

The Binning View is where you can manage schemes associated with numeric properties in either the
Enterprise Server or Personal database. Binning schemes define how a data set is categorized and every
numeric property created in Leadscope needs to be associated with a binning scheme. The categorization
and binning of data is essential to be able to rapidly filter structures based on the associated data values. The
cutoffs represented by the bins in a binning scheme are reflected in the Project Browser filters.

File Edit ¥iew Tools Administration ﬂelp

Irnport Yiza Toolbar |

LeadScope-calculated
1) shared
=2 Tags
) users

Personal

Binning scheme
details pane

-

Binning scheme
hierarchy

Figure 239: The Binning View

The Binning View has three principal components: the toolbar, the binning scheme hierarchy, and the
binning scheme details pane (Figure 2-38).

The toolbar actions include Modify, Delete Refresh and a link to the Import Wizard The binning scheme
hierarchy allows you to browse the binning schemes loaded on the Leadscope Server or in the Personal
database. The binning scheme details pane will display an overview of the scheme (including the scheme
cutoffs and labels), the associated numeric property data, creation and modification dates, the owner of the
scheme, and any descriptive information available for the scheme (Figure 2-39).
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Binary

Higher values show stronger positive correlation

associated data: [\Published Models\Genetic Toxicity Suite™\Gene Mutation\Microbial In Vino\Activity

"\Published Models\Genetic Toxicity Suite™*\Gene MutationMicrobial In Yitroh\E Coli - Sal 102 A-T Mut
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Description:

Figure 240: Binning Scheme Details Pane
Creating a Binning Scheme

To create a new Binning Scheme, click on the Enterprise or Personal folder in the Binning View, and then
select File>New->Binning Schemer right-click the folder and choose New Binning Schme. This will open a
new dialog for a new binning scheme.

Enter a name in the Binning Scheme Name
text box.

Clear the Is Correlatingheck box if you don’t want to correlate data sets that use this binning scheme with
structural features. For biological activity data, you will want this box selected. In certain cases, such as the
Molecular Weight binning scheme, the box is not selected since it doesn’t make sense to correlate features
with this property.

Choose one of the Each binsoptions. Click A discrete valueif the values in the data sets fall into discrete
numeric bins. Select A rangeof valuesif the values of the data sets fall into bins with a low and high cutoff.
For example, the Rotatable Bonds data set has discrete numeric bins, whereas the binning scheme defined
for IC50 data sets would have bins with “ranges of values” bins.

Choose whether lower or higher numbers are colored to show stronger positive correlation in the When
showing statistical results list. When displaying the statistical correlation with a property, color is used to
display chemical features that strongly or negatively correlate with the property. For certain data sets higher
values indicate higher activity and for other data sets lower values indicate higher activity. It is important to
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consistently map the higher activity to the same color so that the color’s meaning is understood in the
visualizations. This setting allows you to do that. If you want to adjust the number of bins and the bin values
or ranges for each bin, you can edit them using the Bin Editor. Click Edit to open the Bin Editor like the one
shown in Figure 2-41 below.

|8 Binning Scheme Editor

Binning Scheme Name: |Autobinned-Acute Toxicity LDS0 Mouse Injection - subcutaneous (Binary)) | Is correlating
Each bin is: When showing statistical results:

A discrete value Color lower values to show stronger positive correlation

A range of values @) Color higher values to show stronger positive correlation

Autobinned-Acute Toxicity LDS0 Mouse Injection - subcutaneous (Binary)

Mo. of bins: 2 | I Edit...

Description:

| Cancel H oK ]

Figure 241: Binning Scheme Editor

If a binning scheme represents a range of values (for continuous numeric data), two adjacent columns
represent the low and high values of the range for a bin. The data would fall within the bin if it is more than
the lower value and less than or equal to the upper value. When a bin represents a discrete value, each bin
represents a discrete value. Data falls within the bin if its value is the same as the value of the bin. You set
the values for the bins in the Cutoffs row. You set the labels to use for the tick marks in the filter in the Labels
row. You need not label each column. This is helpful if you have a large number of bins and want to label every
second or third tick mark so that they are legible when displayed on the filter.

To add a bin to the right or left of an existing bin, right-click the column heading closest to the bin you want

to add, and then click Insert Column to Lefor Insert Column toRight A new column will be added. Set the
cutoff values and enter the label. To set - infinity for the farthest left or + infinity for the farthest right cutoff
and label, click the appropriate Infinity button.

To remove a bin, right-click the column heading of the bin you want to remove, and then click Remove
Column
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When you are finished editing, click OK to keep your changes and modify the binning scheme for all
associated data sets.

Click Cancéto discard any changes.

Deleting aBinning Scheme

To delete a binning scheme, click the Binning Scheme, and then click Deletein the File menu or from the
toolbar.

The Hierarchyextensions View

Hierarchy Extensiorsse new branches you can add to the base feature hierarchy provided by Leadscope.
These extensions can be added to projects in either the Enterprise or Personal databases. You use Leadscope
Explorer to view, manage and add new extensions. To view the feature extensions, click Hierarchy Externisns
from the View Bar or the View menu. (Figure 2-42)

Extensions

=} personal

Hierarchy extension
hierarchy

Hierarchy extension
details

Figure 242: Hierarchy Extensions View

All hierarchy extensions both Personal and those on the Enterprise Server, can be viewed. Each hierarchy
extension is shown as a folder; each query as a file. Within each folder is the list of named substructure queries
that make up that branch. Clicking on the sign next to the extension folder expands the folder and displays
below it in the outline the names of the queries it contains. Clicking on the extension folder displays the queries
it contains, as shown below. Clicking on a hierarchy extension folder will display a summary view of the branch
on the right. At the top of the screen, there are some statistics on the hierarchy extension, such as when it
was created and the project containing this hierarchy extension.
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Beneath this information is a grid of all named substructures in this hierarchy extension. On the right, the
hierarchy extension has been opened and just the names are displayed. To view a detailed description of an
individual substructure, click on the name in the hierarchy on the left, as shown below. In this view you can
see the individual substructure search term, including the structure diagram on the left and the additional

restrictions placed on atoms and bonds on the right. An individual named substructure can be re-named.
Select the name on the right, right-click and select Rename

Adding a new Feature Extension

A new feature hierarchy extension can be added. Selected either the Enterprise or the Personal node on the
left and then right-click and select New Hierarchy Extensionr point to the File menu, choose New, and then
click Hierarchy ExtensiorTo rename the branch, either single click on the name to retype, then press Enter
or right-click over the branch and select rename (again once the name has been changed press Enter). To
add named substructures to this new branch or any other branch, single click on the branch name, then right-
click and select New Features Alternatively, they can be added by clicking Featuresin the New submenu of
the File menu. These new substructures must be in a SD file format. The program will use the identification as
the features name. The following figure shows the dialog to add features. (Figure 2-43)

E MNew Feature Extension m

Extension MName :|New Extension
Select features from: Select features from: Selected features:

B

Query file

Delete

Mame Location: - I

Cancel

Figure 243: New Feature Extension

To add one or more new named substructure searches to the branch, click on the QueryFileicon on the left.
This will initiate a file chooser, where the SD file containing the substructures should be selected. The file will
then be read in. The list of substructure names will then be displayed in the pane under “Select Features
from” The location within the SD file of the substructure name can be set using the “Name Location:” pull
down. Moving your cursor over the name will display the structure diagram in the lower left-hand corner of
the dialog. One or more substructures can be added to the branch. Select the names you wish to add and
then add them using the Add button. To add them to the branch, click OK.
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Overview of Leadscope Security

The Leadscope Enterprise and Hosted servers include several features related to security including user
identification and authentication, user and group management, and entity permissions.

The LSE security model is designed to provide optional sharing of Leadscope objects, (specifically projects,
properties, structures, binning schemes, and folders) between different Leadscope users. It provides object
authorization based on object owner and group permissions (similar to Unix) and user interface dialogs for
managing object permissions, users, and user groups.

Object Permissions

Object permissions include: read, write, and delete permissions. The owner of an object always has full
permissions on that object. Objects which a user cannot read do not appear the explorer hierarchies and
cannot be accessed. If a user has read permissions on a folder, he/she can see all objects in that folder (for
which they also have read permissions). To share an object with other users, the other users must be part of a
group that can read that object, and the object must be in a folder which the other users can read and
access. So when an object is to be shared, it will be added to a group by the object owner or administrator
and given permissions within that group (e.g. read-only). Plus, the object will most likely be moved from a
private, user folder, to a shared “team” folder.

Read permissions on a project include the ability to open the project as well as see it in the Project Explorer.
If a user has read permissions on a project the user can read (but not modify) all of the project resources (i.e.
properties, data, etc.) associated with that project. There are no security restrictions on displaying project
structures and properties or on the exporting of structures, properties, and fingerprints from within the
project (even if, for example, the user is restricted from viewing a property outside of the project). In other
words, the project permissions are assigned to the structures and properties included in the project.

However, the informatics results (clustering results, predictive models, etc.) associated with a project have
their own set of permissions. To view or modify the permissions for informatics results right-click the project
containing the informatics result then select the Manage Informatics Results option. This will open the
Manage Informatics Results dialog in a separate window (Figure 3-1) where you can select the Permissions
button for either the folder of results (if you wish to change the ownership/permissions recursively) or for an
individual result.
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ﬁ Manage Informatics Results - AID 410 p450-cypla2 m

Rename | Delete | Permissions |

2 210 41Dt§:5u7[yp132 Mame: Find Active Classes

f-in Project: AID 410 p450-cypla2

# of structures: 9192

Analysis type: Clustering (agglormerative Nesting)
Created on: 31 October 2013 02:48 PM
Created by: pauigley

Last modified: 31 Octaber 2013 02:48 PM

Description:

Cluster by: Structural Features

[ Create signatures

[ Group singletons

Linkage mechanism: Complete Linkage
Cluster height: 0.7

Figure 31: Manage Informatics Restsl

The object may be selected for modification (via right-click) and one of these menu-items (or dialog tabs) will
open a “permissions” dialog. From that dialog, the owner may change the owner of the object, add/remove
the object from various user groups, and change the permissions on that object within a particular user
group. When an object is created, only the owner and administrators will have any permission on it until it is
shared. If an object has group read permissions enabled on it, but the folder the object resides in is not
readable, the object is not accessible.

There are also security restrictions on structures. These are enabled by setting permissions on the source id
for a group of structures. Currently, a structure can only have one source id, that is, belong in one group of
shared structures.

Users

Authentication must be enabled for the Leadscope server. The end user is then automatically identified by
their PC login ID which upon successful authentication becomes the user’s Leadscope ID. Users only see
objects which they can access (i.e., read permission) and can only write/delete objects for which they have
write or delete permissions, respectively. With read/write permissions, it is possible to be able to change an
object (e.g. property) but not to delete it. Only the owner of an object (or an administrator) can change the
owner of an object.

Leadscope Authentication requires the definition of the group of potential LSE users in a domain. The first
time any of these users log in to LSE, their user name is added automatically to the Leadscope database and
user folders are created on the database. The LSE administrator does not have to manually add users. User
passwords are not stored in the Leadscope database, as authentication is handled outside of the database. A
user initialization process creates the user, private user folder, and puts the user into the “Everyone” group,
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etc. If a user wishes to be added to an additional group (to access shared projects, to load chemical
structures or data, etc.) they must contact an administrator.

Groups

Users are members in one or more groups. Each group contains a list of users and object permissions. The
object permissions in a group are associated with each object, not the group as a whole. Therefore, some
objects in the group may be read-only, while others maybe read/write (though by convention it is easier to
manage groups if all objects in a group have the same permissions). The “user permissions” a user has for an
object is determined by the groups he/she is in, and the permissions of that object in that group. If the user is
the owner of the object, they have full permissions on that object. These permissions are instantiated for the
user on the client when they log in for all of the objects in all the Explorers.

There are several default groups, pre-seeded on the Leadscope database.

i The “Everyone” group — this includes all LSE users and all users have the same permissions for objects
in the group, (e.g. “everyone read” permissions), though different objects could have varying
permissions in the group. This is analogous to the “everyone” permissions on a Unix object.

I The “Administrators” group — this include the Leadscope administrators. These users have full access
to all objects. Additionally, this group determines access to administrator features, specifically, the
ability to manage Leadscope users, and groups (creating, and adding/subtracting users and object
permissions).

1 The “StructureLoaders” group — a group of users allowed to load and update structures on the
server. All users can load and update structures on their local database.

9  The “DatalLoaders” group — a group of users allowed to load and update property data on the server.
Note that any user permitted to “write” to a property can update the individual structure/property
values on the database as well as change the property name, etc. All users can load and update data
on their local database.

Administrators

Leadscope includes an Administration area where users in the “Administrators” group can administer users
and groups. This Explorer Menu Bar category is visible if the user is a member of the “Administrators” group.
The administration category has two options, users and groups, listed below.

wUsers Option:

1. Add/remove users from the system

2. Add/remove user from various groups

3. Display and reassign the list of entities owned by a user
4. Change owner of objects
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wGroups Option:

1. Add/remove groups

2. Add/remove users from a group

3. Enable/disable a group

4. Change the group name and description

Administrators are automatically members of the “StructureLoaders” and “DatalLoaders” groups, allowing
them to load and update structures and properties on the Leadscope Server.

All users are allowed to add, modify, and delete feature hierarchy extensions on both the remote or local
servers.

Structure Search

Users can search and display all structures loaded for which they have read-permissions. When displaying the
structure detail information, only properties which the user has read permissions on will be shown in the
dialog.

By default, a new user is a member of the “Everyone” group, the group identified by the “CompanyName”
field in their Leadscope license file, and a group identified by their Leadscope ID. The Leadscope
administrator can add end users to additional groups, such as the “StructureLoaders” or “Dataloaders”
groups. This chapter will cover how Leadscope Hosted and Enterprise users can manage their objects in the
“users” folder for each of the Leadscope Explorer Views along with how objects (such as projects or data) can
be shared with other Leadscope users.

Your Leadscope ID and User Folder

Your Leadscope ID is created the first time you connect to the Leadscope Server based on your local login ID
on your PC. This user ID is then automatically added to the “Everyone” group, your company’s group, and a
new group with your ID on the Leadscope Server. Additionally, a “users” folder for your ID is created in the
Projects, Numeric Data, Text Data, and Binning Schemes Views. For instance, in Figure 3-2 you can see the
“users” folder for the Leadscope ID “Ise”.

The 'lse’ user
folder

) leews

Figure 32: Users folder for 'Ise’
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Sharing Your Work with Other Users

One of the advantages of the Leadscope networked products — LSE and LSH is the ability to easily share
chemical structures, data, projects, and saved informatics results associated with projects with other
Leadscope users. The Leadscope Server products maintain user and group permissions along with an owner
for all entities and objects created on the server including folders, projects, properties, and binning schemes.

If you wish to modify who can view an entity, browse to the corresponding Explorer View for the object and
right-click the object and select the Permissionsoption. For instance, if you wish to add access to all of the
members of the “Everyone” group to the contents of a folder (projects, data, or binning schemes), right-click
the folder in the corresponding View and select Permissions(Figure 3-3)

]
E Expand All
Collapse All
MNew Folder CtrHI
New Project... Ctri+J
Rename CtrHhd
Delete Delete

Delete All Selected Contents

Permissions._ .

Move To...

" "IChange access to the project]|

Export Projects. ..

Figure 33: The Pemissions option on a folder

This will open the Permissions window, click Add Group Access and then select the “Everyone” group and
click OK

Note: When modifying the permissions on a folder you can apply the changes recursively to all objects in the
folder by selecting the Use the® permissions for everything contained in folder and subfoldexstion.

Note: Individual users a treated as groups in Leadscope, so if you wish to add access to an object to
a user select the group with their user ID.

Figure 3-4 shows the security and permissions options available for objects and folders on the Leadscope
Server. For any folder or object, you have the ability to change ownership of the object, modify group (and
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user) access, and assign the permissions for the object associated with a group (or user).

Ownership section

Current owner
Change owner

Recursively change ownership
if a folder is being modified

Group section
Groups currently with access
For selected group:
Add access
Remove access
View members of group

Permissions section
Allow group members to read
Allow group members to
change the object
Allow group members to
delete or move the object

Security settings for: lse

Owned by: [se | Change Owner... |

I Make this user the owner of everything contained in this folder and subfalders.

Groups with access to this object:

’7 Add Group Access... I Remove Group Access.., | Wiew Group.., |

The selected group can:

= Réad (allows the group to view the object)

1
Clrite (allows the group to modify the ohject)

[ Delete, Rename, Move (allows the group to change the location of the object)

Recursively use permissions for
selected group if a folder is being
modified

ll_ Use these permissions for everything contained in this folder and subfolders.

0K Cancel

Figure 34: Permissions window
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Getting Started

Step One — Select a File

Step Two — Choose the File Format

Step Three — Select the Content to Import
Step Four — Select Data Types

Step Five — Edit StructureIDs

Step Six — Edit Data
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Overview

Before you can create projects to explore, you should import a set of chemical structures and data to the
Leadscope database. The Import Wizardis the client utility for importing files from your PC to the server. It
was designed as a user-friendly tool for manipulating the input files to the Leadscope Server. Because the
structures and data you import are shared across all projects, it is important that what gets into the database
is valid and that you don't accidentally overwrite what is already in the database. The Import Wizardassists
you with some common data preprocessing tasks. These tasks include cleaning and normalizing your data and
comparing what you are about to import with what is already in the database before you make changes to the
database.

This chapter will cover the types of files that can be imported to Leadscope, how to launch the Import

Wizard
utility, how to import structures and data with the Import Wizargd and common pitfalls when importing.

Preparing Your Files

There are three types of files that can be imported with the Import Wizard They are:

I Chemical structure file (.sdf, .mol)
9 ASMILES chemical structure spreadsheet file (.txt, smi)
9 Atext spreadsheet data file (.txt, .csv)

The following table summarizes the features of each of these three file formats:

Table 42: File Jpes

Type Leadscope Extension Contents
Name

Chemical Structures .sdf, .mol Chemical
structure (SDF or structure
file MOL) s

and data
SMILES Delimited Chemical
chemical Text with Axt, smi structure
structure SMILES s and
spreadsh data
eet
file
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Text
spreadsh
eet

data file

Delimited
Text

xt, .csv

Data

Chemical Structure File

There are many names for this kind of file, Chemical Structure File, SD File, SDF, MOL, etc. It is a commonly
used format in chemoinformatics and was initially defined by “MDL Information Systems, Inc.” as the CTFile
format and is currently maintained by Dassault Systémes BIOVIA. You can download a full explanation of the
format at http://accelrys.com/products/collaborative-science/biovia-draw/ctfile-no-fee.html. Below is a

sample of a chemical structure record: (Figure 4-1)

OO0 w>

Structure ID (optional)

Structure definition (the connection table)

Data for structure
Start of next structure
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HCI-148538

1214 0 0 O O O 0 0 03859 VZOQU
0.5ea5 0.3TES pQpM O o0 0D DO 0 0 D D
0.8235 1.0%84 popMC 0 DD O O O D D
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Figure 41: Sample chemical structureonnection table
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SMILES Chemical Structure File

The simplified molecular-input line-entry system (SMILES) is a specification in the form of a line notation for
chemical structures using short ASCII strings. The SMILES chemical structure file should be formatted as a
text spreadsheet file (such as CSV or TXT) including an ID column, the column containing the SMILES string,
and any additional data columns.

The following is a sample SMILES spreadsheet file. (Figure 4-2)

A B C D
1ID SMILES  Endpointl Endpoint2
2 |Chemicall CCCC 1 o
3 Chemical2 CCCCC 1] 1]
4 Chemical 3 CCCCCC 1 1

Figure 42: Sample SMES Spreadsheet File

A Structure ID
B The SMILES string column

C¢D Additional data for the chemical structure

Text Spreadsheet Data File

A tabular file is a table of data values where there is one row per structure and one column for each data set.
The first row defines the names of the data sets. The first column defines the structure ID. This file is usually a
comma-separated file (CSV) or a tab-separated (TXT) file. Leadscope allows you to specify any delimiter you
wish. These files are often created by exporting spreadsheet data from Microsoft Excel. Here is an example of
a tabular file using a comma delimiter:

A First line names the data. LEU-CCRF-CEM and LEU-HL-60(TB) are the two data sets that are in
this import file. Everything preceding the first delimiter is ignored (NSC in this example).

B Each remaining row consists of a structure ID followed by a delimiter character and value for
each data set.
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NSC, LEU- CCRF-CEM, LEU-HL-60 (TB)
89,4.63,4.94
185,7.73,7.31
186,4.82,4.95
295,3.50,3.50
377,4.74,5.09
473,4.00,4.00
531,4.00,4.00
534,5.57,5.26
629,5.47,5.50
740,7.47,7.39
742,6.65,6.34

Figure 43: Sample Text Spreadshebita File
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Launching the Import Wizard

To launch the Import Wizad, select Import Wizardfrom the Toolsmenu or from the Toolbar. The first
screen you see is the “Welcome Screen” as shown below. (Figure 4-4)

Leadscope Enterprise - Import Wizard !Em

Welcome to the Import Wizard

The Impart vizard helps you import your structures and data into the database on your PC or the Enterprise Server,  If issues
arise, it will generate alerts that inform you of the problem and what you can do to correct it. Maothing is imported until you click
finish on the final step.

The process consists of twio major phases as folows:

Examine your file Import preparation

1. Select a file 7. Select a database

2. Select a file format 8. Are higher or lower values better?
3. Select content toimport 9. Review summmary

4. Edit structure 10s

5. Edit data

6. Calculate new data

Click Next to hegin. [ Do ot show this page again

Einish Cancel

Ready

Figure 44: Import Wizard Welcome Screen

Geting Started

You import your file in two phases: 1) you examine your file; 2) you compare what you will import with what
is in the database. In the first phase, you review and edit your structure or data file, decide what to import,
and calculate new data (e.g., create a new data set that is the log of a data set being imported). In the second
phase, you select a database (the Personal database on your PC or the Enterprise database on the Leadscope
Server) and examine how the new content will affect the database.

There are six tasks in the first phase:

Select a file toimport.

Describe the file format.

Select the content (structures or data sets) to import.
Edit your structure IDs.

Edit data values.

o gk wbdpE

Calculate new data sets.
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There are two tasks in the second phase:

1. Compare your content with the database.

2. Do a final review and start the import.

The Import Wizardgenerates a page for each of these tasks. The title of the page includes the number of the
task. You step forward and backward through these pages by clicking Nextor Back You can compare the
new content against what is in the database without fear of inadvertently overwriting something on the
database.

Note: No changes will be made todllatabaseat any time untilyouclickFinishon the
final pageof theWizard.

On many of the Import Wizard pages you see a spreadsheet. The areas of the spreadsheet with a white
background indicate cells which you can edit directly by clicking in the cell. In any context, you can always do
the following:

IEI toggle the display of a structure between a drawing and its ID (if you are importing from a
chemical structure file) by clicking on the structure display button on the lower left of the
spreadsheet,

|;| sort the rows using a 3-level sort by clicking on the sort button on the lower left of the
spreadsheet,

®m .
U add or remove a numeric data set,

El and add or remove a text dataset.

Each page is explained in more detail in the following sections.

After correcting errors, it is often convenient to save the changed file. The SaveAsbutton below the
spreadsheet on some pages lets you do this. This is handy when you would like to save the changes to a file
without importing the changed file to the database. You can save the modified file as a chemical file (SDF or
MOL) or as a tab-delimited text file.

StepOne- Select &ile

You begin the import process by selecting the file containing the content you want to import. Enter the name
of the file you want or click Browseto initiate the File Chooser Dialog. In the File Chooser, find the file you want
to import and click Open Click Nextto proceed. (Figure 4-5)
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Find the file or database you want to import.

@ Import a file ¢SD file, Molfile, or text file)

File name: || Browse..,

{7 Import a database distributed by Leadscope into your Personal database
© Choose from a list of databases installed in the default location:

Database © import: | [

O 1 didn't install the database in the default lncation:

Location of installation folder: IC:\DUEumEn(}s and Settings'\pquigley LEADSCOPE\Deskiop'vega Browese..,
< Back Mext = | Einish | Cancel
Ready

Figure 45: Select a file to import

Step Two Choose the File Format

On this page, you describe the format of your file and review the first few entries to make sure you have the
right file. (Figure 4-6)

1. Select one of the three formats discussed in the section on preparing your files above using the
“Select file format” dropdown pick list. (The Leadscope format is used by administrators who need
to import Leadscope files. Ignore this option.)

2. Select the format options that describe your file, such as the location of the structure identifier.
a. If you are importing from a SD or MOL file, you may need to specify whether the structure ID
appears on the first line of each chemical structure record and if not, what property contains
the structure ID.
b. If you are importing from a SMILES file, you will need to specify which field contains the
structure ID and which field contains the SMILESstring.

c. If you are importing from a data file, you will only need to confirm the field containing the
structure ID.

NOTE:The Import Wizard limits chemical structure identifiers to 100 characters, any
identifiers longer than 100 characters will be truncated witHdetadded to the end of the
fileto indicate thelDis truncated.
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3. The Import Wizarddisplays a spreadsheet view of the first few entries (rows or records) of the file.
You will be given an opportunity to make changes later in the process.

Select a File Format

Select file format: IDeIlmlted Text with SMILES LI
Data File Format Options Structure Format Cptions
Select the delimiter character separating the text fields: The structure 1D is:
O tab & comma O other F 0 on the first line
) space ) semicolon © in a field with name: |10 LI
Otrer: SMILES strings appear in this culumn:IStructure /1D l
¥ The first row contains data set names
File Preview (this only contains the first few entries in the file):
Structure / ID Activity
=
\ 0.0
1 -
4 3
= Back Finish | Cancel |

Figure 46: Choose the File Format

StepThree- Selectthe Content to Import

On this page, you select the content you want the Import Wizard to import.

Select the Structurescheckbox to include all the structures in your file.

2. By default, all the data sets in your file will be imported. The structures and data sets displayed in the
spreadsheet will be imported. Clearing the checkbox next to any data set will remove it from the list
and the spreadsheet.

3. You can remove specific structures and the associated data from the content being imported. Select
one or more rows and click Delete Seleted Rows

Step Four SelectData Types

For each data column to import, it is required to specify the data type as either a numericor text property.

Step Five Edit Structure I3

On this page, you can edit any structure IDs you wish to change.
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1. If you are adding structures from an external source, they may have IDs that might match an ID in
your database. You can make them unique by adding a prefix. To do this, enter the prefix in the text
field and click Apply.

2. To change specific structure IDs or IDs that match a pattern, click Findand Replace The Find and
Replace dialog prompts you for the pattern to find and a pattern to replace it with.

3. As on the previous page, the structures and data sets you choose to import are displayed in the

spreadsheet.

Step Six- Edit Data

On this page, you edit the data you want to change.

1. To change specific values or values that match a pattern, click Findand ReplaceThe Find and
Replace dialog prompts you for the pattern to find and a pattern to replaceit.

2.To rename a data set, first select it by clicking its column heading. Then click Rename Daté&et
When the wizard displays the Rename Data Set dialog, enter the new name and click OK

3. As on the previous pages, the structures and data sets you choose to import are displayed in the

spreadsheet.

Step Seven Select a Database

In step seven, you can identify the target database to import your content and, optionally, assign the
chemical structure set a label (Source ID) that can be used later as a search target.

1. New content is imported into one of two databases: the Personaldatabase located on your PC or
the Enterprisedatabase on the LSE Server.

2.The SourcdDis a label given to all of the chemical structures being imported. The SourcdD s
useful under normal operations of the Client as a constraint limiting a search query to a certain set of
chemical structures. An administrator may also use the SourcdD to identify structures to remove
from the database using command line utilities provided on theServer.
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Sep Eight¢ Review andmport

This is the final page. When you click Finish, the import process begins and the database is permanently
changed.

1 The summary includes an overview of the structures and data sets to be loaded to the database,
including the number of custom data sets you may have created in the property calculator and the
number of new binning schemes defined. Review this to make sure it is what you expect.

2. When the import completes, a project containing the chemical structures and data sets can be
created for you. The default name of the project is the input filename. If you do not want to create a
project deselect the checkbox.
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Import Diagnostics

As you advance from one page to the next, the Wizardruns diagnostics on the page just completed. If issues
arise, the wizard generates an Alerts page as shown Figure 4-8. During the first phase, you see an ‘Alerts’
page if there are issues with your content; in the second phase, you see one if your content conflicts with the
database. The ‘Alerts’ page contains a list of alerts Each alert in the list contains a headline of the issue and a
Resolve button. When you click Resolvethe Wizarddisplays an Alert dialog that guides you through your
options for resolving the issue.

Resolving Alerts and Cdlicts

All Alert dialogs have the following form: (Figure 4-7)
1. The alert section restates the headline and provides a more detailed description of the issue.
2. The actionsection consists of a list of actions you can take to resolve theissue.

3. The helpsection illustrates the content that contains an error or conflicts with the database. It also
provides interactive components to help you resolve the issue.

x

Alerts ol leant one daba set narme i Uhe [l Is the same as one s Lhe St abase.

There are 1oasins why Uhis it Nagpen., You wmank 1o 584 o reghace Prew vishaes 10 8 Gala set yous sheady mported, In thes case pou
Do select Dista Sets. You mght 1ot be sware that arother data set of the same fame sready ety i De databurse. In e
Case, you seiod (reate New Data sets.

Actions you Can take:

* For o data sets bekow, Create 3 few Gata 562 mith 4 Ursgue nate! [ Croakn Now Ok Sets |

ohuaam-,mwmmvm»muaumwuw: Change Daks Sets

& Select an aption for sach dats sets

Dats sets with matchng names:

Ms-Sarvorets
1 Crnate e e 08 st i b Salnonetia (1)
C Cuarge the &sta set on e d g ey daty

T

Figure4-7: Alert Example
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During the first phase, the wizard checks for problems with the content in your file. Examples of two Alert

dialogs are shown in Figure 4-8.

The list of file alerts is as follows:

1. Duplicatestructure|Ds.If more than one structure has the same ID, the duplicate records will be
displayed as rows in the spreadsheet. To resolve this issue, either delete the duplicate structures or
change the IDs so that all structures are uniquely identified.

B8 Alcrt - Duplicate Structure 10§

Alert: more than one structure or row has the same strcture 1D
Lach structire i the database must have 3 ungus 1D, There are dipicate 105 n tha fla.

Actions you can take:

x|

® Deletn the selected structures and ther assoceted dats: ¢ >
PPN i 1 - oo rameric voos xi
Alert: some data have noa-mumerk vakses.
Number of entries wth dupicate D5:
Crly rumerc & Seern of the vahes charscters (0.0, lettors,
Srucdures punctustion, special symbos).
W
e Actions you can take:
poo-12e 77 EétE @ Delete yales in selected rows: [ Oelete Vahons

oW 1307 ahed
DEM0-12542 o2
001277 1999
CEM0.12599 D168
COX-12e17 2687
o117 g1
CENO-12542  BH2
OV e

Qlmjs| ¢

Figure 48: Duplicate Structure IDs anidon-Numeric Values Alerts

® Change any or ol of the norrrumenc vakies: Fired and Reglace Vakoes, .

 Change a data valus (doutle-cick a ool bo ot ),

1 Number of nonrrumerc values: 2

Structure D | Data Set | Volue |
TENC-12099 ARy I
[ e

2. Non-numeric valuesAll data must contain numeric values. If non-numeric values exist, they will be
displayed in the spreadsheet as a row with three fields: the structure ID, the name of the data set, and
the nonnumeric value in a red font. (See the bottom right dialog in the figure above.) To resolve the

issue, you have two options. Delete the value by selecting one or more rows and clicking Delete Values.
Alternatively, change the value by clicking Findand Replace Valuesr editing the cell directly.

3. Incorrectstructure records Sometimes SDF files contain incorrectly formatted records that
cannot be read. When the Wizard encounters badly formatted records, it skips them and begins again
at the next good record it can find. It also generates an Alert which displays the line number of each
record skipped. To resolve the issue, either exit the wizard and fix the file or ignore all structure

records with errors.

Conflict Alerts

During the second phase, the Import Wizard checks for conflicts your content may have with the database.

Sometimes alerts serve to remind you about possible outcomes to make sure you don’t take an action with

Leadscope Client User Guide — Version 3.8

Proprietary and Confidential

®eL cadscope

An Instem Company



unintended consequences. For example, if your file has a data set with same name as one on the database
and both data sets have different values for some of the same structures, the values of the data set from
your file could overwrite the values on the database for the structures in common. To be sure you are aware
of this possible outcome, an alert is issued. Examples of two Alerts are shown in Figure 4-9.

The conflict alerts are as follows:

1. Duplicate data set namedsee the top left Alert in the figure above). If your file has a data set with
the same name as one on the database, you can resolve this issue in several ways. First, give the data
set being imported a new name. Second, inform the Import Wizard that you really intend to update all
the data sets on the database by clicking Change Data Sets. Third, you can choose to update only
specific data sets from the list of data sets displayed in the helpsection.

2. Data valuexannot bebinned (see the bottom right Alert in Figure 4-9). Every data set in the
database is associated with a binning scheme. When updating an existing data set, the new values
must be of the correct type (e.g. continuous or discrete numbers) and lie between the minimum and
maximum values defined by the binning scheme. In Figure 4-9, some values from the data set in the
file are above the maximum cutoff. These values are shown as the red histogram bar. The issue can
be resolved in several ways. First, if you don’t need to update the data set on the database, just
rename the data set. Second, you may simply want to ignore this data set until later -- don’t import it.
Third, let the system automatically generate a new binning scheme for the data set being imported.
Fourth, change the data set values that are not able to be binned by Leadscope. Finally, choose a
different binning scheme that fits your data.

3. Unknownstructures. If a data set has values for a structure that has not yet been imported, an
alert is issued. The connection table (atoms and bonds) read from an SDF file when a structure is
imported is part of the structure’s definition and is used throughout LSE. You resolve this in two
ways.

a. If a prefix was added to the structure IDs when they were first imported, you will need to
add that prefix to the IDs in your file.

b. Delete the records (rows) for those structures not yet defined.

4. Duplicatestructures.You cannot redefine a structure that already exists in the database. The
structures in the database on the Server are shared throughout the Enterprise and are copies of the
structures in your corporate database. LSE administrators have access to utilities that allow them to
update or delete these structures, but this is not generally available. You resolve this in three ways.
1) You can import just the data associated with the duplicate structures, 2) You can give the
duplicate structures from the file new IDs (by adding a prefix), 3) You can remove the duplicate
structures and associated data from the content being imported.
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HAPTERD

The ProjecBrowser

Included in this chapter:

Overview
Navigating the Project Browser
Filtering and Constraining a Project

Applying Informatics

=A =4 4 4 -

Exporting Results and GeneratingReports
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Overview

A Leadscope project is a named collection of compounds, data and, optionally, user-defined hierarchy
extensions. The project provides a virtual sandbox for data mining sets of chemicals against numerous
endpoints using an interface called the Project Browser. The Project Browser allows you to interactively
explore your chemical set and includes tools for slicing and dicing sets, drilling down to more detailed data,
visualizing data, and advanced informatics tools.

The core data mining component in the Project Browser is a pre-compiled chemical fragment feature
hierarchy specific to the project chemical structures referred to as the Feature Hierarchy?. The hierarchy is
constructed from a global set of over 27,000 chemical fragments specific to the small molecule, medicinal
chemistry domain of chemistry. Each feature in the hierarchy represents a chemical substructure query
hierarchically organized by chemical class. These are typically expensive queries that together would take a
very long time to execute. Using the pre-compiled hierarchy in the Project Browser, the cost with generating
these results has been eliminated and you can ask questions of your compound set unperturbed by having to
regenerate query results.

Projects can reside on the Leadscope Server (if you are using LSE or LSH) or on the desktop in the Personal
database (if you are using LSE, LSH, or LSP).

Navigating the Project Browser

The Project Browser is divided into 4 main areas: a menu bar, a toolbar, a breadcrumb, and a spreadsheet
pane.

E Leadscope - EPAFHM

File Edit ¥iew Tools Help

- = ® B F 5 | Ca E %

Backward Forward | Columns: | Compounds Studies Drug Info Subproject | Clusters Fe 3 R-Groups | Spreadshest Grid Featwres Graphs
Compounds: 617
Compound Features Frequency Frequency

All Compournds 617
A ming acids 2
+-Bases, nucleosides 3
+-Benzenes 303
+-Carbocycles 9
+-Carbohydrates 1
+-Elements 24
+-Functional groups 580
+ Heterocycles 93
+-haphthalenes 4
+-Pharmacophares 559
+-Protective groups 29
+-Spacer groups =t}

Compounds \Without Features 4
Figure 51: The Project Browser Overview
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Menu Bar

The menu bar categories are File, Edit, View, Tools, and Help. The File category includes options to open a
new window, save the current project, showing detailed information for selected compounds, saving and
opening informatics results, exporting components of the current project, and creating reports. (Figure 5-2)

File Edit View Tools Help

Mewr Window

Save Subproject As... | Project save options
Save Similar As...

Open Feature List Editor...

Open Informatics Results. . . .
p — Informatics options

Options to show
— details for selected
compounds

| Subproject options

Export » —— Export options

Publish Report._.

) — Reporting options
Print to PDF. ..

Close

Figure 52: Project Menu Bar File Menu

Save Options

The options to save include SaveSubproject As.and SaveSimilarAs.., both of which will create new projects
based on your input. The SaveSubprojecfAs...option saves the current subproject as a new project in the
same folder as the parent project. The SaveSimilarAs...option creates a new project using the chemical
structures from the current project as structure similarity queries against a target project or database, in
effect, performing a similarity buildup around each chemical structure in the current project or a selected
subset. If you select this option, you should specify a name for the new project, whether to use a selected
subset of chemical structures as the query seeds or to use the entire project, a cutoff value for the similarity
percentage (the default value is 40%), and the target set of structures to perform the search against (for
instance, the entire database, a group of selected projects, or a selected structure source) (Figure 5-3).
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E2 MNew Similarity Project - Step 1 of 5 - Specify Similarity Paramaters

Froject Name: |NTF' Genetoy Similar

Save similar to project: NTF Genetox
Saving in folder: ‘shared\Leadscope 2013\NTP Databases

Structures for similarity: & Selected
Al
Structures o include:  Maore than Iﬂ ¥ similar
Search in: € all from rmi; example:1;lan

& Selected projects

" Selected sources Choose. .. |

This operation may take several minutes

Figure5-3: Options when creating aew similarity project

Options for showing more detailed data

There are several options for drilling down to more detailed data for a selected set of compounds,
including:

1 Show Compoundsthis option will open the selected compounds in a new browser tab in a
Structuresview with each compound in a cell

1 Show CompounBDetail g using this option you can view the Structure DetaiView for a selected
chemical structure

1 ShowStudieg; this option allows you to display the Leadscope ToxML toxicity study data for a set of
compounds in a spreadsheet view

1 ShowDrug Infog this option will retrieve the Leadscope ToxML known drugs data for a set of
compounds

Informatics results options

There are options for opening and saving informatics results. You can open informatics results associated
with the current project.
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Export options

The Project Browser includes several export options including to export the chemical structures to a structure
file, numeric or text data to a spreadsheet file, the chemical structure fingerprints to a spreadsheet file, or to
export the current view as a spreadsheet table to a spreadsheet file (Figure 5-4).

Export Fingerprints._..
Export Table...

Publish Report. ..
Print to PDF__.

Figure 54: Export options availalg in the Project Browser

Exporting options include the following:

1 The Export Structures and Datgtion where you can export a selected structure set to a chemical
structure file (SDF) with or without any associated data or you can choose to export only the data
values to a text spreadsheet file.

1 The Export Fingerprintsption allows you to export the underlying feature bit set for a set of
structures in the project.

9 Using the Export Tableption, you can export the current project view to a spreadsheet file
(Microsoft Excel, CSV, or TXT).

Reporting options

The reporting options include Publish RepoX which will create a pre-configured report based on your
location in the project browser ortot NJ& Y (i réstingtin EDK of the current project view.

Toolbar

The Project Browser toolbar is grouped by navigation, compound, informatics, visualization, and filtering
actions. (Figure 5-5)

Constrain the feature
hierarchy based on
frequency or data

Include or exclude selected
compounds in a subproject

Run feature

Display ToxML study Filter the set

or drug information SamBIRations Run R-group d Build Hast
Add col Cluster 8 . using data sets
" < u::s " for selected compounds compounds analysis Dat.a setview Map
9. 9preacshee Generate options
Show selected scaffolds l
compounds | | |
|
& =5 | = @ By ] , & B B E % |=| "
Backward Forward | Columns | Compounds Studies DrugInfo Subproject | Clusters Feature Comb Scaffolds R-Groups | Spreadsheet Grid Features Graphs | Filters Constraints | HeatMap
[ 1 1 1 |
Navigation Compound Actions Informatics Tools Visualization Tools Filter and Constrain
Figure 55: An overview of the Project Browser Toolbar
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Navigation— The Backwardand Forwardbuttons allow you to browse between open project pages.

CompoundActions— These actions allow you to drill-down into more detail for a selected group
of compounds. The Compoundsaction will show the selected compounds in a structure grid view.
The Studiesaction will show any available ToxML toxicity study data for the compounds. Similarly,
the Drug Infobutton will show any available ToxML known drug data. The Subprojecbutton will
create a new project browser for a selected compound subset.

Informatics Tools- The informatics tools are used to apply statistical classification techniques to
your set of compounds.

Visualizaton Took— The visualization tools allow you to view your data set in a new molecular
spreadsheet or structure grid tab using the Spreadsheedr Gridactions, respectively. You can also
view data sets in either a scatter plot or histogram graph tab with the Graplsaction. The current
feature hierarchy can also be modified with the Featuresutton, with actions to view the default
Project Hierarchythe EntireFeature Hierarchincluding features that are not included in your set, a
Feature Heat Map ConsgrainedHierarchyor a SortedHierarchy.

Filterand Constraints— The filter and constraints tools are for dynamically removing your compound
set.

Heat Map— The Heat Map tool constructs a heat map using the organization of the current view as
the y-axis and selectable properties as the x-axis.

Feature Hierarchy Pane

The default project browser interface is the feature hierarchy pane displaying the Project Hierarchy. The
Feature Hierarchig the chemistry knowledge base used by many informatics methods in LSE and is a
hallmark of Leadscope products. For each project, a bespoke chemical feature hierarchy is automatically

created containing the reduced hierarchical organization of the chemical features that are present in the
project compounds (Figure 5-6).

Cormpound Features Frequency Frequency

-4l Compounds

H-Aming acids
H-Bases, nucleosides
H-Benzenes
#-Carbocycles
£-Carbohydrates
f-Elements
£-Functional groups
f-Heterocycles
1-MNaphthalenes
#l-Matural products
f-Phar macophores
fl-Frotective groups
A-Spacer groups
—-Compounds Without FeatLres

oy
=]
w
b

Figure 56: Feature hierarchy pane displaying the project hierarchy
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The breadcrumb allows you to quickly navigate between open project windows in the order they were
opened. Breadcrumbs are organized by the chemical set size with the intention of keeping track of
increasingly reduced sets as you drill-down into your set of chemicals. So, each time you open a new subset
of chemicals a new breadcrumb is created. For instance, in the following image (Figure 5-7) the project
contains 2225 chemical records and a set of 4 records was opened.

Compounds: 2225 = 4

Figure 57: Project Browser Breadcrumb

Clicking a breadcrumb will open the browser associated with the number of chemicals. Right-clicking a
breadcrumb allows you to close the browser for that state without having to open it.

Browsing the Project Hierarchy

When you open the Project Browser, the first column The Feature Hierarchiythe chemistry knowledge base
used by many informatics methods in LSE and is a hallmark of Leadscope products. It is discussed in more
detail in Appendix 1.

The Feature Hierarchig a special type of column, in that it is organized in an interactive hierarchy and you
can modify it based on several unique operations. These include the default Project Feature Hierarchshe
Entire Featurddierarchy,a Constrained Hirarchy,and a Sorted Hierarchylou can apply these visualizations
to the Feature Hierarchpy selecting the Featuresbutton in the project toolbar such as in Figure 5-8.

=

Features

Project Feature Hierarchy
Entire Feature Hierarchy

Constrained Hierarchy. ..

Sorted Hierarchy. ..

Figure 58: Features Visualization Options

The project feature hierarchy represents an interactive organization of chemical fragment queries against
your chemical set using the Leadscope global set of pre-defined, medicinal chemistry structure features (the
Entire Feature Hierarchynd pruned to only include those features with a match in your set. The initial view
represents high-level chemical classes (such as Amino acids, Bases, nucleosides, Benzenes, etc.) (Figure 5-9).
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Compound Features

=4l Compounds

Figure 59: The Project Hierarchy

Each node in the hierarchy can be browsed by clicking the (+) button next to a folder. (Figure 5-10)

Compound Features

Frequency

Freguency

alaning

D-alanine

L-alanine

alpha-armino acid
alpha-amino acid (free acid)
alpha-armino acid (free amine)
aspartic acid

L-aspartic acid

betz-alanine

betz-amino acid

beta-amino acid (free acid)
beta-amino acid (free aming)
glutamic acid

L-glutamic acid

glycine

homocysteine
L-hormocysteine

leucine

L-leucine

phenylalanine
D-phenylalanine
L-phenylalaning

praline

threanine

fryptophan

L-tryptophan

valine

L-valine

H-Bases, nucleosides
H-Benzenas
H-Carbocycles
H-Carbohydrates
A-Elements
H-Functional groups
H-Heterocycles
H-Maphthalenes
H-Matural products
H-Pharmacophores
+-Protective groups
H-Spacer groups
Compounds \Without Features

Figure 510

/] Componds S
mm_
—

: The Project Hierarchy chemical feature classes

2225

4

iy

Each feature can then, in turn, be examined in more detail by right-clicking the feature and selecting
Definition ... (Figure 5-11)
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Compound Features

&l Compounds

D-alanine
~L-alanine
~alpha-armino
~alpha-amino
-alpha-aming ~ o
~agpartic acid
~L-aspartic ac M
~beta-alanine
~beta-amino & zlanine
~heta-arming =
~heta-arning = Definition._.
~glutarmic acid
~L-glutamic ac
~glycine
~homocysteine

~L-homocystei Copy Cir+C
~leucing

-L-leucine Unselect All Ctri+l)

ML Select Al Ctrita

~L-pherylalani ShowfSelect Members
~praline
-~threoning Expand All
~tryptophan Collapse All
~L-fryptophan
~valine
~L-valinz

Copy Definition...

Add/Remove Columns._.

Figue 5-11: Feature Details

Figure 5-12 is an example definition for the alaninefeature.

E alanine

Atom 1 is closed to substitution
Atom 3 - no double bond attachments (external o the termplate)
Atorn 3 - no heteroatom attachments (external 1o the termplate)
Atorn 4 is closed to substitution

5 Atomn S (Z2) matches Mor Sor O
z Atorm 6 is closed to substitution
R Bond 2-4 matches a double or normalized bond
N
iy o)

Figure 512: Example feature definition for alanine

By default, the feature hierarchy is accompanied by two columns: (1) a histogram bar representing the
number of compounds matching this feature and (2) the frequency count.

Adding Data to the interface

The data-mining strength of the Project Browser is the ability to be able to leverage the chemical information
of the project feature hierarchy by adding columns of data to the spreadsheet. These columns can be
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operations performed on numeric properties, descriptive properties (such as name), miniature graphs,
Leadscope calculated properties, etc.

To add data to the spreadsheet you can click the Colmnsbutton in the toolbar or right-click any column
header and choose Add/Remove ColumngFigure 5-13).

Frequency

Add/Remove Columns...
|
s Remove Column
s Column Properties..

Figure 513: RightClick to Add/Remove Columns
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This will launch the Add/Remove Columrnsterface. (Figure 5-14)

Available column
maodifiers

Description and
preview of the

selected column  —|
type

Select the colurmns to display in the browser:

Available colurns to select;

) All Colurnns

Marne
[ structure
[ Total Frequency
[l Histagram colored by z-score
-0 Statistics for SAR
-[CIHistogram colared by z-score
~[CIFrequency with Value
Mean

= ]

[ abs Z-Scare

Ol chi-Square

C72-Test

[ abs T2-Test
{3 Feature Descriptors
H-0) Summary Statistics
H- ) Binary Data Statistics
H-) Comparative Statistics
H-3 Graphs or Charts
£ Cluster Stats

Available
Column
Types

Description
Each cell contains the z-score for the given
dataset.

Preview

4,906
4346
4486

Add column type
and select data
to associate with it

Add Column ==

=< Remave Column

Remove a column
from the "Currently
selected columns”

Currently selected columns:

Frequency Histogram

Maove Colurns to Top
Move Columns Up
Mave Colurnns Down
Move: Columns to Bottom

Colar Columng |
Set Colurin Size

Figure 514: Add/Removellumns Interface

Columns added to
spreadsheet

Re-order columns

Modify column color
scheme or size

Cancel
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There are numerous column types available to be added to the Project Browser. These include the following
high-level columns:

Sructure The chemical structure image
Name The name column is available for Leadscope content and is
the primary

chemical name for the substance as defined in the
associated ToxML record for the compound.

Structure The structure column allows you to add an image of the
chemical

structure to a spreadsheet view.

Total The total frequency is the total of the number of substances
Frequency in a row or

associated with a feature.

Histogram This column is a frequency histogram that is then colored

colored by z based on the

score Z-Score of a selected data set using the Z-Score color
scheme.

Statistics for SAR

There are also columns available that are typically used in performing a chemical structure activity
relationship (SAR) analysis, including the following:

Frequency This column is the number of structures in a

with value row.

Mean This is the mean of a selected data set for the
sample set.

Z-Score The Z-Score is a measure of how many standard deviations
the sample

mean is above or below the population mean.

Abs Z The total frequency is the total of the number of substances
Score in a row or

associated with a feature.

Chi This column is a frequency histogram that is then colored
Square based on the
Z-Score of a selected data set using the Z-Score color
scheme.
T2Test This statistic is the significance measure, Hotelling’s T

squared statistic.
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Abs T2
Test

Feature Descriptors

Molecular
Weight

Atom
Count

Formula

Summary Statistics

Median

Std
Deviatio
n

Min
Max

Range

Binary Daa Statistics

This is the absolute value of the T squared statistic.

This is the substance molecular weight.

The number of atoms in the chemical.

If the chemical is from a Leadscope content module source,
it will have

the molecular formula.

The median property value for the sample set.

The standard deviation of the sample set for a selected
numeric property.

The minimum value of a selected numeric property for the
sample set.

The maximum value of a selected numeric property for the
sample set.

The range of values (from min to max) of a selected numeric
property for

the sample set.

The following statistics are intended to be used when you are comparing predicted to experimental binary

values.

Sensitivity

Specificity

Negative
Predictive
Value

The true positives divided by the sum of the true positives
and false

negatives.

The number of true negatives divided by the sum of the true
negatives

and false positives.

The number of true negatives divided by the total number of
negative

results (true negatives plus false negatives).
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Ratio of The active to inactive ratio of a binary set.
Inactives

Precision The accuracy of the predicted value when compared to the
experimental value.

Comparative Statistics

The following statistics are meant to compare to data sets.

Ratio of The ratio of the means of two sets.
Means
Difference of The difference between two numeric properties’ Z-Scores
Z-Scores for a given
sample.

Graphs or Charts

Frequency A histogram bar indicating the frequency of a sample
Histogram set by its size.

Miniature A miniature distribution of the selected data for a
Distribution sample set.

Cluster Stats

Cluster stats apply to clustering informatics results.

In_ternal The internal distance is the mean internal distance for
Distance each cluster

commonly referred to as the inter-cluster distance.

Quality The quality index only applies to K-Means Clustering
Index results and based

on the Davis-Bouldin quality metric’.

Modifying a Column

Any column can be modified to change the color of the column (if you wish to create color-correlated cells) or
the width of the column. To modify a column, you can select one of the modification buttons from the
Add/RemoveColumnslialog or if you wish to only modify the cell width right-click a column and choose
Column PropertiegFigure 5-14).
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Hame: Frequencﬂ

Description: Each cell contains a histogram bar depicting the frequency of the set.

Default \Width: 125

Miniraurm Height: ID
Cancel |

Figure 514: ColumnSettings

Filtering and Constraining

To the right of the Overview pane is the Filters pane. Filtersare used to dynamically remove structures from
subsets of structures according to ranges of data. To add the filter pane to a Project Browser, click the

Click Chaosein the Filter pane’s title bar to display a window containing a list of data sets to use as filters. If
folders were not used to organize the data sets, then select each filter you want to add. If folders were used
to organize the data, selecting a folder will include all the data sets within the folder as filters.

Filters can be applied to a project at any time and are used throughout the three overview tabs (Histogram,
Scatterplot, and Feature). You can use the filters to prune the data by choosing ranges of values in the data
set they represent. By default, eight filters are calculated by LSE for each structure imported into its
database: Molecular Weight, Parent Molecular Weight, Number of Rotatable Bonds, Number of Hydrogen
Bond Acceptors, Number of Hydrogen Bond Donors, Polar Surface Area, ALogP, and Lipinski score. Filters are
created for any imported data set that is associated with the project and can be applied to the project using
the Filters button in the toolbar. (Figure 5-15)
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Figure 515: Select properties to use as filters
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Informatics Tools

Clustering

Clustering® is a bottom-up classification tool used to identify groups (clusters) of similar observations.
Clustering can be done by similarities based on biological profiles, activities, or physical properties or by
structural features. Similarities of observations can be estimated by Euclidean distance (for biological and
property profiles) or by Tanimoto distance when clustering based on chemical feature. Clustering can be
initiated from the Project Browser by selecting Generate clusters.. in the Tools menu, or clicking the
Clusters button on the toolbar. This will bring up the dialog shown in Figure 5-16.

-

[&| Run Clustering

|

Structures

Select structure set to —
cluster

(@) All Structures (filtered}

Selected Structures

Name: Clusters

|| save results automatically when complete

Select cluster similarity
grouping

Group compounds based on
(@ Similarity of structural features
() Similarity of data <none>

Choose clustering =
method

Cluster using method
(@) Hierarchical (Agglomerative)
(Recommended for less than 10,000 compounds)
(") Jarvis-Patrick
(Recommended for greater than 10,000 compounds)
(") Non-hierarchical (K-Means)
(Also recommended for greater than 10,000 compounds)

Specify the cluster —
representative

Describe each cluster by
(@ Representative Compound
(Single compound representative of the cluster)

(") signature

(Substructure representative of the cluster) Advanced...

Choose...

T

[ Cancel ][ OK I

Figure 516: Clustering dialog

If a set of compounds was selected, you have the option of performing the analysis on the full project or only
the selected set. The edit box labeled Namewill be used to store the analysis results if you choose to save
them. You may want to change this to a more meaningful name. If you selected a subset such as a structural
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feature from the feature hierarchy then the default is to cluster only the selected subset. Otherwise, the
entire project is clustered (except those compounds eliminated by any filter settings). The default
parameter settings cluster compounds by structure features using the average linkagenethod with a
threshold of 0.7. This generally produces clusters with a high degree of structural similarity and is a good
place to start.

Clustering results are first displayed in a spreadsheet view sorted in decreasing order by frequency. Three
other views of the clustering results are provided: a spreadsheet view, a structure review format, and a tree
view. You can switch between views by selecting the desired tab to the upper-left of the display window.
The structure review format is illustrated in Figure 5-16. For convenience all singletons (that is a cluster
containing only one item) are placed together in a cluster labeled “singletons.” This behavior is optional and
can be turned off on the Clustering Parameters Dialog (Figure 5-15, click the Advanced ..button).

Clustering - Clusters | Grid | Tree

Structure

Cluster 1 LS-184883

Cluster 2 LS-184931

Cluster 3 LS-2663

Ready Selected Sets:0 Total Compounds:494 Selected Compounds:0

Figure 517: The default presentation of cluster results is thestture review where each clustéd NB LINB A Sy G+ G A
structure is displayed. The clusters are identified byster number and the ID of the cluster representative.

Leadscope provides three general methods for clustering: (1) hierarchical clustering by agglomerative
nesting, (2) K-means clustering a non-hierarchical method, and (3) Jarvis-Patrick clustering also a non-
hierarchical method.

Hierarchical Clustering
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Agglomerative nesting starts with each compound in a separate cluster and then proceeds in an iterative
fashion merging the closest pair of clusters. There are several ways to determine the distance between two
clusters, and this gives rise to different flavors of agglomerative nesting. Leadscope provides four methods:

1. Averagelinkage

2. Single linkage (nearest neighbor)

3. Complete linkage (furthest neighbor)
4. Ward'’s minimum variance method

Clustering observations larger than several thousand compounds are usually prohibitive due to performance.
However, Leadscope handles large data sets well.

Averagelinkage A pair consists of two observations, onefrom eachcluster The distance between two
clusters is defined to be the average distance between all pairs in the two clusters. You can set the maximum
average distance by selecting Clusterthreshold ditance(Figure 5-17) and entering a value. This method
tends to join clusters with small variances and is slightly biased toward producing clusters with the same
variance.? Average linkage method is one of the better methods for structure clustering and is recommended.

Complete Linkage (Furthest Neighbothe distance between two clusters is defined to be the maximum
distance between an observation in one cluster and an observation in the other cluster. You can set this
distance by selecting Cluster threshold distace(Figure 5-18). This method is biased toward producing
clusters that divide the space approximately equally and can be distorted by moderate outliers®.

Single Linkage (Nearest Neighborhe distance between two clusters is defined to be the minimum
distance between an observation in one cluster and an observation in the other cluster. You can set the
maximum of this distance by selecting Cluster threshold distand€igure 5-17) and setting a value. This
method has the ability to detect elongated and irregular clusters. Single linkage tends to chop off the tails of
distributions before separating the main clusters.?
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#| Clustering Parameters. - — X

Joining method

(@ Average linkage (recommended}

(Produces clusters with more similar characteristics and more singletons)

The cluster joining method
can be specified as one Wards minimum variance
of: - (Produces clusters that contain similar numbers of compounds)

Average linkage
Single linkage
Complete linkage

(") single finkage (nearest neighbor)
(Produces clusters with irregular groupings)

(") complete linkage (furthest neighbor)
(Recommended for data sets with limited numbers of outliers)

Cluster formation type

(") Number of clusters: 1

Clusters can be formed , 7
(Forces clustering to create the specified number of clusters)

based on a pre-determined —
number of clusters or

athreshold distance (@) Cluster threshold distance: 0.7/2

(Lower values result in more small clusters; higher values result in fewer large c...
For similar compounds, a lower value (0.3 - 0.5) is recommended;
for diverse compounds, a higher value (0.6 - 0.8) is recommended.)

[v] Add all singletons (clusters containing only one compound) to a single gr...

Cancel

Figure 518: Clustering advanced settings

Non-Hierarchical Clustering

Leadscope provides two methods for non-hierarchical clustering: (1) Jarvis-Patricks and (2) K-means.

JarvisPatrick. In this method the k-nearest neighbors of each compound are determined using the Tanimoto
similarity coefficient (TC). Two compounds will be in the same cluster if: (1) they are in each other’s k-nearest
neighbor list, and (2) they have j < k nearest neighbor in common. You can set parameters j and kin the
dialog shown in Fig. 17.11. In addition, you can set the maximum neighbor distan¢&TC) for compounds to be
included in the k-nearest neighbor list. Because it does not require calculating an n x nsimilarity matrix, the
Jarvis-Patrick method can be used to cluster very large sets. However, it is biased toward producing a few
large clusters and many singletons.

K-Means Clusteringk-means is a non-hierarchical clustering method. It proceeds by performing an iterative
alternating fitting process to form the specified number clusters. It first selects a set of n points (the cluster
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seeds) as an initial guess of the means of the clusters. Each observation is assigned to the nearest seed to
form a set of temporary clusters. The seeds are then replaced by the cluster means, and the process

continues until no further changes occur in the clusters. The K-means method is intended for use with larger
data tables, up to approximately 100,000 observations.

Cluster Representative

The cluster representative is chosen using one of two methods: (1) representative compound and (2)
signature.

Representative Compoundor the default cluster description method — representative compound, the
“center-most” compound is chosen to represent the cluster. This is the compound with the smallest
maximum pairwise distanee all other compounds in the cluster. This method allows for the best
performance and is recommended when grouping sets greater than 1000 compounds.

Signature.The signature option for cluster representation employs the Macrostructure Assembly (MSA)
method, where the constituent structural fragments of the cluster members are re-assembled to create
larger substructures that discriminate for membership in the set?. While this approach is more
computationally expensive, the result is a set of new, descriptive features that could be used to describe the
set of compounds.

Scaffold Generation

This process reassembles structural fragments in a directed way to produce larger substructures that are
commonly occurring within a group of compounds or that discriminate for a biological response within the

group.

There are three types of scaffolds that can be generated (Figure 5-19).

1 Scaffolds for R-Group Analysis. Use this option to generate candidate scaffolds for R-group analysis for a
congeneric series. This choice will result in large sub- structures that are commonly occurring within the
project or selected set of compounds.

2. Predictive Features. This will result in features that discriminate for a biological response within the
project or selected set of compounds. If you choose this option, you must also select a data field that Lead-
scope will use to optimize the generated structural features.

3. Scaffolds for Classification. Use this option to generate scaffolds to identify large structure classes within a
heterogeneous set of compounds. This choice will result in large substructures that occur in at least 10
compounds.
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Run Scaffol

Structures

Select structures -

@ Selected Structures

Name and save Marme: IScaFFDIdS

scaffold results ’ [ Save results automatically when camplete

— | Wwhat are you using scaffold generation for?

% Scaffolds for R-Group Analysis
. arge, commonly occurring substructures
Available (Large, ! 9 )

scaffold types -« © Predictive Features
(Structure features that discriminate for activity)

Data for prioritizing scaffolds: Choosa... |

) Scaffolds for Classification

(Scaffolds that appear in classes of structures)

Advanced... |
Cancel |

Figure519: Scaffold generation options
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Select the desired scaffold type and click NeXt. An example of a scaffold result (shown in the default cluster
spreadsheet) is displayed in Figure 5-20.

E Scaffold Generation - Scaffolds

File Edit View Tools Help

& o oo ¢ @

Backward Foreard | Columns | Compounds  Shadies  Drug Info Subproject | Clusters  Feature Comb Scaffolds R-Groups | Spr]

Compounds: 967 = 104
Scaffold Generation - Scaffolds | Grid | TrEEI

Structure

N
@/\/ ~.
Scaffold 1
8]
N

Ready Selected Sets:0 Taotal Compounds: 104 Selected Compounds:0

Scaffold 2

|

Figure 520: Example scaffoldesult in the default structure view.
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R-Group Analysis

R-Group analysis provides a convenient way to study the effects of positional and substituent variations on
biological activity within a congeneric series. The analysis requires a set of compounds and a common
substructure or scaffold. Lead- scope identifies the scaffold in each compound, the positions of variability (R-
groups), catalogs the substituents at each position and presents the initial results in a spreadsheet view.

The user can then create a series of summary views by selecting combinations of R-groups on the scaffold.
Sep One Select a set of compounds to analyze in the Project Browser.

Step Two Select a scaffold for r-group decoration (Figure 5-21). If you have a scaffold you want to use, you
can paste it from a drawing program or browse to it as a MOL file. Otherwise the wizard will automatically

generate a scaffold.

E Run R-Group Analysis m

Project:

& Selected Structures

Marme: |R—GrDups
[T Save results automatically when complete

Scaffold Template

Use this file as termplate: Browse. .. |

Paste From Clipboard
Cancel

Figure 521: Specify a scaffold

Step ThreeSelect Datasets to View. This allows you to add data columns to the R-group table. Navigate to
the desired data folder, select one or more datasets then click Next

Step FourSelect Name. Enter a name which will be used to store analysis results and then click Finish The
initial results are shown in Figure 5-22.
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Figure5-22: Initial Scaffold Results

The structure diagrams for substituents contain an R that indicates the point of attachment on the scaffold.
The substituent spreadsheet can be re-constructed based on substitution pattern such as shown in Figure 5-
23 by clicking Change SubstitutiorPointsand then selecting specific combinations of R-groups to combine
on the scaffold.

EH Select Substitution Points m

Select the substitution points you wish to view:

R1 R4
N

\‘,R?

RS RE

R3

Cancel |

Figue 523: Specify substitution points on the scaffold

Leadscope Client User Guide — Version 3.8 ..Leadscopé”

Proprietary and Confidential

An Instem Company



References

1. Davies, David L.; Bouldin, Donald W. (1979). "A Cluster Separation Measure". IEEEH ransactions on
PatternAnalysisand Machine Intelligenc@AMI-1 (2): 224-227.

2. Cross, Kevin P.; Myatt, Glenn J.; Yang, Chihae; Fligner, Michael A.; Verducci, Joseph S.; Blower, Paul
E., Jr. (2003). “Finding Discriminating Structural Features by Reassembling Common Building
Blocks”.

Journal of Medicinal Chemista6: 4770-4775.

3. Kearsley, S.K.; Sallamack, S.; Fluder, E.M.; Andose, J.D.; Mosley, R.T.; Sheridan, R.P. (1996) “Chemical

Similarity Using Physiochemical Property Descriptors”. J.Chem Inf. Comput. Sc36: 118-127.

Leadscope Client User Guide — Version 3.8 ..Leadscope@
Proprietary and Confidential



(HAPTEFS

Searching

Included in this chapter:

Overview

The Search View
Search by Structure
Modify a Search Query

View Search Results

= =4 4 -4 A -

View Compound Details

Overview

Leadscope builds and maintains a series of toxicity databases ranging from general toxicity (the Leadscope
Toxicity Database), to study type specific databases with calculated compound-level call data (the SAR
databases), to smaller source specific study type databases from regulatory agencies (the regulatory
databases).

The Leadscope Toxicity Database is comprised of chemical structures and toxicity study data from the
National Institute for Occupational Safety and Health (NIOSH) Registry of Toxic Effects of Chemical
Substances (RTECS), the Environmental Protection Agency (EPA) Distributed Structure-Searchable Toxicity
Database (DSSTox), the National Institute of Environmental Health Sciences (NIEHS) National Toxicity
Program (NTP) chronic studies and data from the Master Table Skin Sensitization data set. Together, these
sources cover acute, multiple dose studies including sub-chronic liver toxicity, carcinogenicity, genetic
toxicity, reproductive, and irritation endpoints.
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Leadscope offers two refined SAR databases for carcinogenicity and genetic toxicity. These products provide
test chemical endpoint calls with a high level of reliability and confidence. They contain validated chemical
structures where a SAR-form of the chemical has been derived (removing salts, charges, etc.) from the
chemical’s parent form and merged with a calculated endpoint call derived from underlying study data. The
SAR Genetox Database contains the original (parent) compound records along with derived SAR records and
genetox ToxML study data from FDA CDER NDA (New Drug Approval), FDA CFSAN FCN (Food Contact

Notification), NIH NIEHS NTP, CCRIS, and other primary data sources. The SAR Carcinogenicity Database
includes the parent and SAR forms of the chemical records with carcinogenicity data from FDA CDER NDA
(new drug application), FDA CFSAN FCN (food contact notification), NIH NIEHS NTP, CCRIS, EPA DSSTox CPDB
and other primary data sources.

The Regulatory Databases include study type specific data covering acute toxicity, genetic toxicity,
chronic/sub-chronic toxicity, and reproductive/developmental toxicity from the FDA CFSAN and CDER sources
along with the Marketed Drugs Database.

In the Leadscope databases there generally are three types of data — the chemical compound record, text
and numeric data linked to the chemical compound record, and ToxML study data associated with the
chemical compound.

ToxML is a richly-defined ontology including toxicity-based fields and controlled vocabulary that covers
numerous toxicity endpoints (or study types) curated in the extensible markup language (XML). The goals of
this publicly available schema are to capture and standardize toxicity data down to the dose-treatment level
while providing aggregated summary calls at the study and compound levels. Owing to the depth of the data
recorded in this format, end users can perform a range of tasks spanning the retrieval of experimental results
to incorporated aggregated calls in a data mining or predictive modeling role. In general, the ToxML schema
partitions toxicity study data into compound, study, test, and treatment levels. This relationship creates a
linkage across the chemical structure, aggregated endpoints for inclusion in a predictive model, and detailed,
experimental results.

The toxicity databases represent numerous, disparate toxicity study sources that have been normalized and
then transformed based on the ToxML schema. This approach allows multiple study types to be seamlessly
merged for each compound record. In addition, the chemical structure records are validated and then
verified as unique. This concurrent record linkage of the compounds and toxicity studies, their
transformation to a rigorous domain-specific ontology, and continuous quality review ensure that the
previously disparate study sources can be accessed in a consistent and repeatable manner. Consequently,
the experimental toxicologist is empowered to search, retrieve, and review compound records based on
specific dose-treatment data while the computational toxicologist is able to to extract and transform this
data to a summary response to train predictive models.

The Leadscope search tool, referred to as the SearchViewin the Leadscope client, allows users to query the
Leadscope toxicity databases using several query types including chemical structure queries (e.g. exact,
substructure, and similarity searches), toxicity study queries using query forms constructed from the ToxML
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schema, an assortment of names and ids (e.g., chemical name, trade name, Leadscope ID, or CAS registry
number), text and numeric endpoint properties (e.g., SAR database toxicity calls, endpoint values, chemical
calculated properties), and source. The search tool also provides a query editor where different search
elements (e.g., combining chemical similarity structure search with specific toxicity study terms) can be
combined into a single query. There is also a complete set of visualization, exporting, and reporting options
for investigating the search results.

The intent of this chapter is to familiarize users with the Search Viewnterface by providing a functional
overview of the interface, demonstrating example search queries, and covering options for reviewing and
exporting search results.

Search Overview

The Search Viewis the search and retrieval interface in the Leadscope client. It is comprised of four main
areas: a toolbar, the search type section, the search form section, and the search query editor (Figure 6-1).

B New Project | @, NewQuery & Refine Query | @ stuctures @ Related Structures % Remove | B studies B Drug Info

Views Search: by genetox study types; bacterial mutagenesis
— Search: | S Enterprise: VJ‘

= -

S ra—

compoundid CAS otherid anyid InChl

g—g name molecular formula [] source:

fores
| simiarity substructure famiv exact

e
Search

Bl NuMeric text

Source:

[ TN | e
genes x
EMDNSN bacierl mutsoenesis [7] sample number [ |
in vitro chromosome aberration
abe in vitro micronucleus
73 S report number:
in vivo chromosome aberration D repor ‘ ‘
BEAE I in vivo micronucleus
T in vitro mammalian mutagenesis nda number:
L] RTECS genetoxicity
WEeEol  unscheduled dna synthesis
Test System:
B =
HHH [] species: Bacillus subltilis
Binning Escherichia coli
Se arc h Saccharomyces cerevisiae
ﬁ Salmonella typhimurium
T Type
Extensions
strain: AB1157 A
AB2462 B
¥ by analytical study types AB2462uvrA
= AB2497
by known drug informaton P
B/ WP2 (Trp-Her)
project source BD190 REC
(CC107

Search For:

Search Query

Editor

Limit By:

[ Search ][ Open... ][ Save As...

Figure 61: Leadsope search view overview

The toolbarincludes options for reviewing search results including:
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New Project— used to build a project based on your search results

New Query- create a new query

Refine Query- alter your existing query

Structures- view selected chemical structures in a separate window

Related Structures- view structures that are related to the selected structure
Remove- remove the selected chemicals from the results

Display Studies create a table organized by study for selected chemicals

DisplayKnownDrug Information— create a table organized by marketed drug information for
selected chemicals

The search typeection is a hierarchically organized browser of the available search forms. This section

includes the following groups of search forms:

= =4

= =4

= =4

by name- this includes search entry forms for compound id (the Leadscope Registry id), CAS id,
InChl, any name, and molecular formula

by structure ¢ here you can select to search using chemical structure queries, the types of queries
include exact, family, similar, and substructure

by datasetvaluesc this group includes numeric and text property datasets
by genetoxstudy types ¢ here you will find numerous genetox search forms (such as bacterial
mutagenesis)

by in vivo repeateddose studytypes ¢ these include several chronic, sub-chronic and
carcinogenicity search forms

by in vivo singledose studytypes— here you will find the acute toxicitysearch form
by skin sensitizatiorstudy types— this section includes the local lymph node assay study search
form

by known drug information — this section contains search forms relating to the Leadscope
Marketed

Drugs Database content module and includes search forms for therapeutic categories, drug product,
and Physician’s Desk Reference (PDR) reference

by datasetvalues- this section includes search forms for numeric and text properties (either
provided as Leadscope content or your own data)

by collection— here you can limit your source to a library (source id) or a Leadscope project

other — this section includes a form named 'text' where you can enter wildcard searches that are not
included in any of the other search forms

The searchform section contains the specific search options for each search typeallowing more detailed
selection or entry of the search elements. For example, browsing to the by genetox study type> bacterial
mutagenesisearch form will present several terms specific to bacterial mutagenesis organized by study

information including the study source or study identifiers along with test information including the test

system, test conditions, and test results (Figure 6-2). Each of these terms can be individually selected and

included in the search query.
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Figure 62: Example search formterms for bacterial mutagenesis

The Search Vievallows complex search queries to be assembled and refined with the search query editor
Several edited search forms can be combined in the query editorand are represented as new rows in either
the Search Foor Linit Byfields. Between each of these rows an operator can be selected specifying the logic
to combine the entries in the editor. There is no limit to the number or type of search elements that can be
included in the query editor.

Each search form is added to the editor as either a Search Foor Limit Byelement (Figure 6-3). Specifying a
query element as Search Fa#dds it to the set of query targets, while the Limit Byelement constrains the
query results. This distinction allows a Limit Byquery element to be distributed across multiple Search For
elements (following the distributive law). For instance, to retrieve chemical structures similar to a query
substance that contain data in one of several different study types, each study type would be added to the
query editorusing the Search Fosperation and the structure similarity query would be added with the Limit
Byoperation, effectively applying parentheses around the query elements in the Search Fofield and

ctributing the Limit B | hown| onl
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Figure 63: Search query editooperations

Limit By AND (Search For AND Search For AND Search For)

Equation 1

Each time a search element is added to the query editor using either the Search Foor Limit Byoperations; it
will be added to the query editor as a new row in the appropriate section with a choice of operator defining
how the element relates to the previous row (Figure 4).

|Andin Study - |

%

4]
Or in Study

MINUZ

Figure 64: Search query editooperators

The choices for this operator are listed below.

AND - this will search for compounds containing both query elements

Andin study ¢ this will search for both query elements occurring in the same study
ORC this will search for either query

Or instudy ¢ this will search for either query in the same study

= =4 =4 A -

MINUSC this will find all of the results from the first query minus any that occur in the second query

For example, in Figure 6-5 two search form elements in the genetox study typesbacterial mutagenesisudy
type — the NTP source and Salmonellayphimurium species were added to the search query editowith the
Searchoroperation as separate rows allowing for the selection of an operator between in each row, in this
case And in StudyA structure similarity (40% similar to Acetylsalicylic acid) query was then added to the
query with the LimitByoperation (Equation 6-2).

Search For:
(AND (OR /Compound/ToxicityStudies /BacterialMutagenesisStudies/Study @sources SIMILARITY [ntp])) [Zaz | Patets|
. & | (AND (OR /Compound/ToxicityStudies/BacterialMutagenesisStudies/Study/Tests/Test/TestSystem/Spedies SIMILARITY [Salmonella typhimurium])) [£d | Delets

Limit By:
(OR 40% SIMILARITY Acetylsalicylic acid.mol) £dit | Dalets

i Search H Open... ]l Save As...

Figure 65: Search query editoexample
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40% similar to Acetylsalicylic acid AND (having a bacterial mutagenesis
study from NTP AND IN THE SAME STUDY with test results for Salmone lla
typhimurium )

Equation 2

When the query has been constructed it can be executed by clicking the Searctbutton. To modify the query,
the elements can be modified by clicking the Editbutton at the end of the query row, and then updated
in the searcch formsection by clicking the Update Querputton. A query row can also be deleted by clicking
the Deletebutton at the end of the row.

Searching by compound name or ID

The SearchViewallows searching by the registered compound ID (the Leadscope, or LS-, ID), CAS registration
number, name, or other ID. This example illustrates how to perform a basic search using the compound name.

Example 1A: Search by Compound Name

This example will illustrate how to search across the toxicity databases for compounds containing the name
naproxen

1. To perform a query by chemical name, select the by namesearch type in the SearchView.
2. There are several choices to search by nameshown as links in Figure 6-6.

[oymame
compound id CAS otherid anyid InChl
name molecular formula

Figure 66: Search by name

The choices include:

9 compoundid- the unique identifier used when the chemical was loaded into Leadscope

CAS- the Chemical Abstract Service (CAS) registration number
other id — this will search the Beilstein Handbook ID, EC-Number, DSSTox RID, DSSToxSID, DSSTox
CID, or NIEHS NTP ID

= =4

any id — search against any of the IDs
name- this will search for chemical names, trade names, and synonyms

INChl- this will search the InChl
molecular formula— this will search the molecular formula of a querychemical

= =4 =4 =4

3. Select the namelink to open the corresponding searchform.
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4. In the search formenter the compound name naproxensuch as in Figure 6-7.

Add from file:

naproxen

You can use ¥ as a wildcard.
If there is more than cne name, enter each on a separate line,

Search For ] [ Limit By Update query

Figure 67: Enternaproxen in namesearch form
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6. Click the Searchbutton at the bottom of the page to execute the query.

The results will be returned in a Structuretable with each compound record that contains the name

naproxen

in a grid view (Figure 6-8).

Stucises spentvet | Gt

OH
HO
o
S 0
15-124733 [] Ls-178645
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[ | F 0
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)~ ot |
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OH SN N
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o
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Figure 68: Naproxensearch results
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Searching by toxicity study details and findings

The search formsection includes the search fields and terms for each of the study types. In the case of the
toxicity study search forms, they are organized by study information including source and identifiers along
with test information including test system, test condition, and test results (study calls are included under the
test results). Multiple selections can be made in a search form and each element will be combined into the
same line of the query editorwith an “OR” statement. In this manner, the search form selections can be
combined with other types of searches, such as by chemical structure (as described in the Search Overview
section above). A very common practice is to perform a search based on chemical similarity combined with
toxicity study data. This is often referred to as analog searching and used in read-across analysis.

Chemical similarity searching in Leadscope, compares two compounds based on the Leadscope set of
chemical features (greater than 27,000 chemical fragments). This pair-wise comparison is performed using a
Tanimoto coefficient — a ratio of the chemical fragments in common by the total fragments between two
chemicals.

Example 1BSearch by toxicity study da

In this example, the toxicity databases will be searched for compound records containing bacterial
mutagenesis results from the NTP source that are chemically similar to the compound caffeine.

1 Open the structure similarity search form by clicking by stucture->similarityin the search types
section and click browse in the search form to select the caffeine MOL file and click SearchForto add
this form with the default search parameters to the query (Figure 6-9).

Add from file: |\Demo'\chiron (2008)\Caffeine\Caffeine [58—08—2].mu|| [ Browse. :

Caffeine [53-08-21.mal

Similarity Search Parameters:

Structures must be at least =% similar to query.

Return the most similar structures (10000 maximum}),

[ Search For ] [ Limit By ] | Update query | [ Clear

Figure 69: Similarity search for déeine
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To add the bacterial mutagenesis study type, open the genetox study types> bacterialmutagenesis

form.

The first search field in the bacterial mutagenesis form is the source field, select the “ntp” term, then
click the SearcH-orbutton to add this form to the query (Figure 6-10).

Source:
SOUrCE: ceris -
cfsan-ofas
cfsan-pafa E
dsscpdb
Identifiers:

[] sample number:

[] report number:

Figure 610: Search bacterial mutagenesis studies by the NTP source

Now, click the Searchbutton at the bottom of the SearchView page to execute the query.

The results will be displayed as a series of chemical compounds in a grid view with the percent
similar reported in the upper-left corner of each record (Figure 6-11).
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Search: 4 found

Structures Spreadsheetl Graphs

S=1.0 S=0.84 5=0.75
o] o]} |
/ ' L
~u N ~u N N Y
Y N 0= N N /N
| | )
L5-237 [ Ls-241 [F] Ls-1828 |

5=0.54

L5-1322 B

Figue 6-11: Search resultsrecords similar to caffeine with bacterial mutagenesis study data from the NTP

Search Results

Search results in Leadscope are presented by default as the chemical compound records matching the query.
These results organized by chemical compound can be viewed in a structure grid, spreadsheet, or graph
visualization. Alternatively, the search results can be viewed using toxicity study data as the key rather than
chemical compound record.

Viewing and extracting study summary dat

The default search result visualization is the Structuresview, where the compound records that match the
search criteria are displayed in a grid. There are three visualization tabs for examining search results:

9 Structures-this is the default view, displaying each of the search result chemicals as individual cells

1 Spreadsheet this tab displays the search results in a molecular spreadsheet, here you can add
additional text or numeric property values, toggle the display of the chemical structures, sort by
columns of data, and display chemical names and IDs; The molecular spreadsheet view is the most
frequently accessed of the views and affords the most flexibility

9 Graphs- here you can view the search results in either histogram or scatterplot graphs plotted
against numeric properties

The ToxML study results can be displayed for each compound record by selecting the record and double-
clicking. While this is useful for drilling down into the individual compound record, it may also be desirable to
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view aggregated data from the underlying toxicity studies in the spreadsheet, consequently any numeric or
text data associated with the search result compounds can be added to the molecular spreadsheet or

included as endpoints in the graphs view. However, the utility of this visualization is limited to only
compound-level summary endpoints. Therefore, there is an option to Display Studiefor the search results,
populating the Study Summary Tableith a view pivoted at the ToxML study level. In this view, the chemical
compound records are repeated for each study entry.

The results can be exported in a number of ways for all of the results or a selected subset. The high-level
information in the search result spreadsheet can be exported to a chemical structure file with or without data
associated with the structures, without the chemical structure to a text or Microsoft Excel spreadsheet file, as
the Leadscope chemical fingerprint of the structures, or the current molecular spreadsheet itself to a text or
Excel spreadsheet. The results can also be printed to a PDF file or included in a pre-formatted report. The
detailed search results can be exported in a similar fashion using the Export Table, Print PDdr,PublishReport
options in the Study Summary Tabteolbar.

Example 2A: View study summarydata

To view study data in the spreadsheet view, there are two options depending on the level of data to be
presented. For high level data, such as high-level compound calls, chemical name, or identifier, the user can
choose to Add/RemoveColumngo the search result spreadsheet. If the desired level is to display more
detailed study data, test results, or treatment data in the spreadsheet then the Display Studies function

| [ Studies is available in the SearchViewtoolbar.

To add high-level ToxML data or numeric/text properties to the spreadsheet, users can select the
Spreadsheetab and then right-click the Structurecolumn header and select Add/RemoveColumnsThis will
open the Add/RemoveColumnsnterface where it is possible to select a column type (such as IDs, numeric
data, etc.) and add them to the spreadsheet by clicking the AddColumrbutton. For example, the Chemich
Namecolumn and a Numeric Datasetould be added to the spreadsheet (Figure 6-8).
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Structures | Spreadsheet | Graphs

Column types such as CAS Number or
Numeric Dataset can be selected
and added to the spreadsheet

Structure Search Terms
Right-click any header to Add/Remove Columns
OH
~ 2 Select the columns to display in the browser:
Available column types: Currently selected columns:
L5-124738
Structure Structure
a Structure Name Search Terms.
”;)m ) CAS Number Chemical Name
N All 1ds CAS Number
}D naproxen InChl
S Chemical Neme
Numeric Dataset
L5-173645 [Text Dataset
Ot
FE ;
N oA Description
P naproxen
L5-187995

Preview

Color Columns
Set Column Size

Figure 68: Add/RemoveColumrs
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To add detailed ToxML study data to the spreadsheet, click the Studiesbutton in the toolbar opening the
Study Summaryablein a new window. The default view is to pivot the study data at the Studylevel of the
underlying ToxML data, each compound record will be repeated for each study type and include the chemical
structure, the CAS Number, study type, study call, test calls, species, references, and source columns (Figure 6-
9).

Sort | ExportTable PrintPDF Publish Report ‘ Copy l Eind ‘ Remove Rows Undo Remove Rows ‘ Close

Each row represents a Study.

Structure

CAS Number

Study Type

Study Call

Test Calls

Spedes

References

Source

LS-124738

LS-124738

LS-124738

bacterial
mutagenesis

Salmonella
typhimurium

@
Escherichia coli

KADOTANI,S, ARISAWA,M AND
MARUYAMA, HB; MUTAGENICITY
EXAMINATION OF SEVERAL NON-
STEROIDAL ANTI-INFLAMMATORY

22204-53-1

22204-53-1

22204-53-1

22204-53-1

bacterial
mutagenesis

bacterial
mutagenesis

acute toxicity

Negative

Negative

Negative

Negative (5)

Negative (10)

Negative (6)

Figure 69: Study Summary Table

Salmonella
typhimurium
(10

Salmonella

MUTAT. RES. 138(2-3): 133-136, 1984

KUBOYAMA,N AND FUIILA;
MUTAGENICITY OF ANALGESICS,
THEIR DERIVATIVES, AND
ANTI-INFLAMMATORY DRUGS WITH
5-8 MIX OF SEVERAL ANIMAL
SPECIES; J. NIHON UNIV, SCH. DENT.
34(3):183-195, 1992

PHILIPOSE, B, SINGH,R, KHAN,KA AND

typhimurium (6) GIRI,AK; COMPARITIVE MUTAGENIC

Human

AND GENOTOXIC EFFECTS OF THREE
PROPIONIC ACID DERIVATIVES
IBUPROFEN, KETOPROFEN AND
NAPROXEN; MUTAT. RES.
393(1-2):123-131, 1997

American Journal of Hematology.
(John Wiley & Sons, 605 Third Avenue,
New York, NY 10158) V.1- 1976-;
Volume: 58, pp. 142, 1998

ccris

ccris

ceris

rtecs

Compound records may be
repeated

For this example, to identify the Bactaial Mutagenesisest results for these structures, sort the Study Type

column by clicking it (Figure 6-10).

Leadscope Client User Guide — Version 3.8
Proprietary and Confidential

®eL cadscope

An Instem Company



Structure CAS Number Study Type Study Call Test Calls Species References Source

526, 1990

A _OH
22204-53-1 acute toxicity Human rtecs
o

L5-124738

PHILIPOSE,B, SINGH,R, KHAN KA AND GIRL,AK;
COMPARITIVE MUTAGENIC AND GENOTOXIC EFFECTS
OF THREE PROPIONIC ACID DERIVATIVES IBUPROFEN,

[KETOPROFEN AND NAPROXEN; MUTAT, RES.

OH _ |393(1-2):123-131, 1997
z 1 bacterial mutagenesis ve (6 salmonella typhimurium (6)
0

5-124738
Saimonella typhimurium KADOTANIL,S, ARISAWA,M AND MARUYAMA, HB;
(4); Escherichia col
= i SYSTEMS; MUTAT, RES, 138(2
Sl bacteril mutageress

Salmonella typhimurium KUBOYAMA,N AND FUJIL,A; MUTAGENICITY OF
(10) ANALGESICS, THEIR DERIVATIVES, AND
ANTI-INFLAMMATORY DRUGS W MIX OF SEVERAL
ECIES; J. NIHON UNIV. SCH. DENT.

_OH
22204-53-1 bacterial mutagenesis
<3 o

Contact Dermatitis. Environmental and Occupational
Dermatitis. (Munksgaard International Pub., cfo
Publications Expediting Inc., 200 Meacham Ave., Elmont,
NY 11003) V. 1- 1975-; Volume: 58, pp. 153, 2008

& OH
- 22204-53-1 irritation Human rtecs
0

LS-124738

Toxicologist. (Soc. of Toxicology, Inc., 475 Wolf Ledge
Parkway, Akron, OH 44311) V. 1- 1981-; Volume: 66, pp.
352, 2002

o
A 0
_ 26159-34-2 multiple dose Dog rtecs
~o o

Figure 610: SortedStudy Summary Table

In these results, the test details (Test Calls, Spec)agith counts in parentheses will be shown as a list in the
cell. For example, the NTP study (report number 543950) for the chemical LS-566 includes the test calls
Negative(20), Equivocal (H)dicating the study has 20 test results reported as negative and 2 test results
reported as equivocal.

Example2B: Exporting study data

This example will detail options users have to export high-level search results and detailed study data. The
high-level results can be exported as an SDF file, a text spreadsheet file, a molecular spreadsheet file, as the
Leadscope chemical fingerprint, or to a report using the File-> Exporbptions (Figure 6-11).
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File] Edit View Tools Administration Help.

New ’E’ @& Refine Query | @ stuctures @ Related Structures ¥ Remove | [5] studies [ Drug Info

Open

Compare ‘»eadshEEt Graphs

New Project Browser
g ) Search Terms

New Project Compare ‘

Save

Rename

OH
Modify "
A Delete e 0

Delete Unused &

Merge
Permissions... ‘ .
. O.J\A/\
Export 4 Structures And Data...
Publish Report... Fingerprints... it
Print to PDF... Molecular Spreadsheet...
i

Exit |

Figure 611: File-> Exportoptions

Export options include:

Structures and Data - create an SDF file
containing te chemical
structures and/or data
or a text spreadsheet
file containing the dat:

Fingerprints - create a text file
containing the chemica
fragment fingerprints

Molecular - export the spreadshee
Spreadsheet to a text file or
Microsoft Excel file

Users can create a report of the search results using File-> Publish Repont either RTF or PDF format.

In a similar fashion, the detailed study information can be exported from the Study Summary Table. this
case, the options are included in the toolbar but are essentially the same — Export Table, Print PDér, Create

Report(Figure 6-12).

Sort. ‘ Export Table Print PDF  Publish Report | Copy ‘ Find | Remove Rows Undo Remove Rows | Close

Export and Publish options

Each row represents a Study.
Structure CAS Number Similarity | Study Type Study Call Test Calls Specdies References
bacterial Not a valid test Salmonella
OH mutagenesis (2); Negative (25)  typhimurium (27)
O
OH 0.43 Negative Report #: A
OH
L5-2254
bacterial Salmonella OLDHAM, I,
mutagenesis typhimurium (20)  MUTAGENIC
AMNALGESIC!
APPL. TOXIC
HO,
m 0.5 Negative Negative (20)
L5-7454
bacterial Salmonella PHILIPOSE,E
mutagenesis typhimurium (6) COMPARITT'
EFFECTS OF
DERIVATIVE
L= ) ) NAPROXEN;
A 0.5 Negative Negative (5)
L5-7454

Figure6-12: Study Summaryable export and report options

Export Table - export the table to a
text spreadsheet or
Microsoft Excel file

Print PDF - print the current page
to a PDF file
Publish Report - create a report in RTF

or PDF format

In Example 2A, the search results with Bacterial Mutagenesistudy type records were identified. Using that
selection, the results can be exported to a Microsoft Excel spreadsheet file (Figure 6-13).
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A B c D E F
1 [Leadscope Reqistry Id ICAS Mumber Study Type Study Call Test Calls Species Referer
2 LS5-2385 471-34-1 bacterial mutagenesis Megative  Negative (10) Salmonella typhimurium {(10)  GRM 0
3 |LS-566 7054-11-7; 113-92-8  bacterial mutagenesis MNegative  Negative (35); Equivocal (2)  Salmonella typhimurium (37)  Report
4 LS5-2385 471-34-1 bacterial mutagenesis Megative  Negative (4) Salmonella typhimurium (4) FUJITA
5 |LS-67 147-24-0 bacterial mutagenesis Megative  Negative (23); Equivocal Salmonella typhimurium (24)  Report
6 LS-67 147-24-0 bacterial mutagenesis MNegative  Negative (12) Salmonella typhimurium {12)  ZEIGEF
7 |LS-32 103-90-2 bacterial mutagenesis  Positive MNegative (3); Positive Salmaonella typhimurium (10} KUBOY
g Ls-32 103-90-2 bacterial mutagenesis  MNegative  Negative Salmonella typhimurium (2) NOHMI
9 LS-32 103-90-2 bacterial mutagenesis Megative  Negative (20) Salmonella typhimurium {20)  OLDHA
10 Ls-32 103-90-2 bacterial mutagenesis Megative  Negative (8) Salmonella typhimurium (8) BURKE
11 |L8-32 103-90-2 bacterial mutagenesis MNegative  Negative (12) Salmonella typhimurium {12)  JASIEV
12 |LS-2385 471-341 bacterial mutagenesis Megative  Negative (4) Salmonella typhimurium (4) Ann. Ri
13 |LS-32 103-90-2 bacterial mutagenesis Megative  Negative (24) Salmonella typhimurium (24)  Report
14 |LS-67 147-24-0 bacterial mutagenesis Negative Salmonella typhimurium DSSTo
15 |L5-566 7054-11-7; 113-92-8  bacterial mutagenesis Negative Salmonella typhimurium D55To
16 |L5-32 103-90-2 bacterial mutagenesis MNegative Salmonella typhimurium DS5To

Figure 613: Exportal StudySummary Table results

Accessing the full study information

For a more detailed review of the ToxML study data available for an individual compound, the data is
available in a drill-down fashion by simply double-clicking the compound opening a new Compoun Details

window.

Example 2C: Full study details

In this example, the full study details for a specific compound with the Leadscope ID LS-124738 are retrieved.

Double-clicking the search result record for LS-124738 will open the Compoundetailswindow. Here the

structure image, along with a Compound tab containing IDs, names, and associated compound links and each
of the study types with associated ToxML data are presented. In the case of LS-124738, there are tabs for the

Compound information, and Genetox, Carcinogenicity, Chronic/Subchronic, Acute Toxicity, Multiple Dose,

Tumorigenic, Reproductive/Developmental, and Ecotoxicity toxicity study types (Figure 6-14).
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Publish Report | Open Structure with Editor  Copy Structure  Display All Studies | Open Tree View | Close

Compound Tab

Compound | Genetox I Acute Toxicity | Multiple Dose I Reproductive Developmental | Irrimﬁon| |_

Ids | l Study Tabs

Type Id Source

reg L5-124738 leadscope

cas 22204-53-1 kd, dsstox21, rtecs

rtecs UF5275000 rtecs

EC-MNumber 244-338-7 leadscope

dsstox_cd 20686 dsstox21

dsstox_rid 61337 dsstox21

dsstox_generic_sid 40686 dsstox21

dsstox_rid 79542 dsstox21

Related Structures
= SAR Form: Self
OH
Non-SAR Parent : [5-34350
~a [u]
Neutral Parent Form : Self
Parent Form: Self

Mixtures Containing Parent : [5-445010 |5-94350 L5-187935 L5-444584

Names
Type MName Source
activeIngredient MNAPROXEN drugsatfda, kd -
2-Naphthaleneacetic acid, . =
chemMN chemidpl =
=miame &-methoxy-alpha-methyl-, (5)- emiaplus
synonym Eadgfﬂemoxy -alpha-methyl-2-naphtha chemidplus, rtecs
synonym [:;?Nemoxy-alpha -methyl-2-naphthal chemidplus, rtecs
synonym CG 3117 chemidplus, rtecs
L5-124738 Synonym EC-MAPROSYM chemidplus

Figure 614: Compound Details for EB24738

The toxicity study type tabs will contain high-level numeric and text properties for the compound record from
relevant endpoints along with a study table providing high-level summary data for each study. For instance,
opening the Genetox tab for the LS-124738 record will show the high-level data available from the SAR
Genetox Database for the compound followed by a spreadsheet of the numerous study records (Figure 6-15).
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Compound | Genetox | Acute Toxidity | Multiple Dose | Reproductive/Developmental | Irritation|

Overall grades (from the SAR Genetox Database)

Bacterial Mutagenesis

Species Strain Test System / Condition Overal cal
Any Species Any Strain Any System Negative
E-col we2 Any System Negative
E-col wez Metabolic Activaton Tests Negative
E-col WP2vrA Any System Negative
E-col WPZITA Metabolic Activaton Tests Negative
Salmonela Any Strain Any System Negative
salmonelia TAL00 Any System Negative
Salmonela TA100 Metabolic Activation Tests Negative
Salmonela TAL00 Without Metabolic Activation Negatve
Salmonela TA1537 Any System Negative
Salmonela TAL537 Metabolic Actvaton Tests Negatve
Salmonela TASB Any System Negative
Salmonela TAs Metabolic Actvaton Tests Negatve
Salmonela TASS Without Metabolic Activation Negative
Genetox Studies
@ Study Summaries () Test Summaries [ petais || studysheet | Report || Export
Study Type Species | Strains Metabolc Activation Study Cal Test Calls Reference Source
Saimonela typhimuriom  TA1537; TAL538; TASS; KADOTANLS,
bacterial mutagenesis  (4); Escherichia coli TAL00; WP2nA Present (5) Negative Negative (5) cais
Saimonella typhimurium KUBOVAMA,N AND
bacterial mutagenesis  (10) TASB (5); TALDD (5) Absent (2); Present (8)  Negative Negative (10) FUIILA; MUTAGENICITY  ceris
OF ANALGESICS, THEIR
Saimonela typhimurium  TAS7 (2); TA100 (2); PHILIPOSE, B, SINGH R,
bacterial mutagenesis TA102(2) Absent (3); Present (3)  Negative Negative (6) KHAN KA AND GIRLAK;  cais
COMPARITIVE
Arzneimittel Forschung.
RTECS mutation Human Drug Research, (Edito  rtecs
Cantor Verlag, Postfach
Armeimitte]-Forschung.
RTECS mutation Mouse Drug Research. (Edto  rtecs
Cantor Verlag, Postfach
Mutation Research.
RTECS mutation Mouse (Elsevier Science Pub,  rtecs
B.V., POB 211, 1000 AE
Mutation Research.
RTECS mutation Mouse (Ekevier Scence Pub.  rtecs

Figure 615: Genetox study data available for 1124738

B.V., POB 211, 1000 AE

The compound-level overall grades
from the SAR toxicity databases

Summaries of the genetox

studies

Each of the studies can be displayed in a Tree Vievgshowing the ToxML organization of the study by double-
clicking the row or selecting the row and choosing the Detailsbutton. For this example, selecting the first
study on the list in Figure 16 — the CCRIS study from “Kadotani, et al (1984)”, will open the details captured
for that study in the Tree ViewFigure 6-16).
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Bacterial Mutagenesis Studies
= bacterial mutagenesis

ccris

Study Type bacterial mutagenesis
Study Calls MNegative
= Background
Study Title MUTAGENICITY EXAMINATION OF SEVERAL MON- STEROQIDAL ANTI-INFLAMMATORY DRUGS IN BACTERIAL
SYSTEMS
= References
Reference KADOTANL,S, ARISAWA,M AND MARUYAMA HE; MUTAGENICITY EXAMINATION OF SEVERAL MON- STERQIDAL
ANTI-INFLAMMATORY DRUGS IN BACTERIAL SYSTEMS; MUTAT. RES. 138(2-3): 133-136, 1984
= Tests
= Test
= Test System
Species Salmonella typhimurium
Strain TA1537
Metabolic Activation Present

Metabolic Activation System

59 Rat Liver Polychlorinated biphenyl (kanechlor 500; KC-500)

= Test Condition
Solvent Vehide Dimethylsulfoxide (DMSO)
Test Condition Comments 66071
Experiment Id 1
TestId 1
Assay Technigue STANDARD PLATE
= Test Results
Test Result Comments MNEGATIVE
Test Calls MNegative
= Treatments
= Treatment Group
= Dosage Regimen
Dose 5.7 micro-g/plate
Dose Comments 5.7-5714 UG/PLATE (TEST MATERIAL SOLVENT: DMSO)
= Treatment Group
= Dosage Regimen
Dose 5714.0 micro-g/plate
Dose Comments 5.7-5714 UG/PLATE (TEST MATERIAL SOLVENT: DMSO)
= Results
Treatment Result Comments Megative
= Test
= Test System
Species Salmonella typhimurium
Strain TA1538
Metabolic Activation Present

Metabolic Activation System

59 Rat Liver Polychlorinated biphenyl (kanechlor 500; KC-500)

= Test Condition
Solvent Vehide Dimethylsulfoxide (DMSO)
Test Condition Comments 66072
Experiment Id 2
TestId 2
Assay Technigue STANDARD PLATE
= Test Results
Test Result Comments MNEGATIVE
Test Calls MNegative
= Treatments
= Treatment Group
= Dosage Regimen
Dose 5.7 micro-g/plate
Dose Comments 5.7-5714 UG/PLATE (TEST MATERIAL SOLVENT: DMSO)
= Treatment Group
= Dosage Regimen
Dose 5714.0 micro-g/plate

Figure 616: ToxML Tree View

The ToxML tree is organized generally by study, test, and treatment levels. In Figure 6-16, the study level
contains the study type, study calls, study report number, and references. The test level contains test system
details such as species, strain, metabolic activation; test conditions such as solvent vehicle, experiment id,
test id, and assay technique; along with negative and positive test control information such as the control
compound name, and the treatment results for the control. The treatment level contains each of the doses
and the treatment results including the any comments, precipitation, cytotoxicity, and treatment-related
outcomes oreffects.
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(HAPTER 7

Read Across

Overview

Read across is a data gap filling approach for predicting a chemical’s biological response where the structure
is known but the necessary endpoint data is not. In this exercise, endpoint data is read across from a source
chemical to the target substance based on the two being similar in some fashion, commonly chemical
structure similarity.

There are two predominate read across techniques — analog and category. The analog approach is typically
based on 1 — 2 source compounds with a high degree of similarity to the target substance. Using this
approach, the biological response from the analogs is directly read across to the target. The category
approach is normally performed on a slightly larger set of compounds selected from an established category
(i.e., possessing a structural alert) while also being structurally similar to the target compound. In this
approach, the source compounds may or may not exhibit quantitative variation for the biological response. In
the case, where there is no relative variation, the endpoint values are read across in a similar fashion as in
the analog approach. When there is significant variation, there may be the opportunity to establish a linkage
between a descriptor common to the source structures and the target and the biological response.

The Leadscope Read Acros3oolis an application module for performing a read across assessment of a target
chemical for a biological response. The tool is a read across analysis workspace that can accommodate either
an analog or category approach or a hybrid of the two. Operations are provided for populating the read across
data matrix through the selection of structural analogs and biological response properties, management of
source groupings, rule-based exclusions, aggregation of the biological response and finally generating a report.
The report wizard can accommodate either a basic format or a Read-Across Assessment Framework (RAAF)-
compliant format (ECHA, 2017).

This chapter describes the Read Across Todlinctionality, including the topics listed below.

 Getting started with read across

 Identify target
1 Read AcrosSoolinterface overview
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Structurestabview
Groupstabview
Exclusiongab view
Read Acrossab view
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Getting Started with Read Across

The read across tool can be launched in the Leadscope Explorer Tasks View by selecting the button of the
same name from the toolbar.

Launching read across will open a Model Applier¢ Read Acrossvindow where you can choose to create a
new analysis with Start NewRead Aooss open an existing analysis with Select Read Across if you have a
set of compounds to import to Leadscope use the L Y LJ2 NIi  ¢sRbéciit (Fi@u@elj'—l).x

Select Read Across:

=k Projects
Begin a new read across analysis 9__5 Enterprise

[=H | users

Open an existing read across - leadscope

analysis B | DHT
i Read Across - DHT
Bl Read Across - DHT (1)
, L5-135674-1
i Read Across - L5-195674-1
- M, M-Dimethyl hexadecanamine
B Read Across - N,N-Dimethyl hexadecanamine

Shortcut to import a target L
chemical

|| Start New Read Across

Open Selected Read Across E} | Potential Genotoxic Impurities (PGI)
=T Marphine (free base) [57-27-2]

Delete Selected Read Across B Read Across - Morphine (free base) [57-27-2]
E} , Testing

= |, 1-Chlorobutane

... B Read Across - 1-Chlorobutane
| ImportTestSet... = |1 1Ethyl-1-nitrosourea

i Read Across - 1-Ethyl-1-nitrosourea
i Read Across - 1-Ethyl-1-nitrosourea (1)
| 4-Aminophienol

i Read Across - 4-Aminophenal

| 4-Methylphenol

... FBB Read Across - 4Methviohenol

Figure 71: Initial read across options

Identify Target

The first step in setting up a new read across assessment is to identify the target chemical. The Leadscope
tool is flexible in that it allows for multiple target input options (Figure 7-2).

Findaloadedstructurebynameorid  this option will search for the target compound n the
Leadscope database matching the compound’s ID, CAS
Registry ID, chemical name or trade name. More than one
result may be returned, in which case you will have the
opportunity to select the correct target compound from
the results after clicking Next(Figure 7-2).
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Identify read across target compound

Option 1 - find a chemical in the
Leadscope database using a name
or identifier

Option 2 - browse to a Leadscope
project comprised of the target
chemical

Option 3 - enter the target chemical
as a SMILES or MOL file or paste from
a chemical drawing application

Select project with target compound

Choose Server:

. (7 Find a loaded structure by name or id:

| =k Enterprise

(@ Use a previously loaded test set:

A

|- l)

OR

OR

Acute Toxicity - NTP - Predictive Models for Acute Oral Systemic Toxicit SMILES:

Androgen Receptor
Biodegradation
Ecotox

Mol File:

To add more than one structure: Import Test Set...

, EPATEST

Estrogen Receptor

(7) Enter a single structure beloy

Paste structure from a drawing &

In Vitro to In Vivo Extrapolation (IVIVE)
In Vivo Endpoints (RTECS)

Mechanisms and Disorders

shared

ToxCast Gene

ToxCast_141024

users

_old

Elk River Spil

EPA EPI Suite

m

GreenChemistryTestCaseCompounds-090415
GreenChemistryTestCaseCompounds-111815
Hallmarks of Cancer (HoC) 3
Insecticide Resistance Action Committee (IRAC) Mode of Action (MoA)

, KNIME
£ Master Project
Pestirides 2|
1 d] ) empty
Name:

Figure 72: Identify read across target chemical

Use a previously loadetist set

Enter a singd structure below

this option allows you to browse to a Leadscope project
that contains the target structure (Figure 7-2). If there is
more than one compound in the selected project, you will
be able to select the target from the members of the
project in the next screen (Figure 7-3).

here you can browse to a chemical structure file (.mol,

.sdf) to import it into Leadscope and create an associated
project. You have the option to enter the target’s SMILES
notation, browse to a MOL file containing the target or
paste it into the form from a chemical drawing package.
The Name:field is important as it allows you to enter, or
alter, the target’s name, which will be the primary
identifier for the structure in Leadscope (Figure 7-2).
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Select Target Compound

Select the target compound to perform the read across:

Double-dick for structure details

Y

HO

1-Phenoxy-2-propanol

e
HO

4-Methoxymethylcydohexylmethanal (MMCHM)

<

OH

[ 2 Methylcydohexanemethanol (MCHM)

OH

[ | #Methylcydohexanemethanal (MCHM)

J\/OH
o

>

[] |2-Phenoxy-1-propanol (]

OH
HO

[[] cydohexanedimethanal [}

m

Figure 73: Select read across targébm a set of chemicals

After you have identified the target chemical, the next step is select a target biological response (Figure 7-4)
as a preferred study type to include in the read across report.

Select Preferred Study Types

Select the study types to indude by default in the report:

|| Study Type Categories
[T G-} Acute Toxicity
[T] G- |, Carcinogenicity / Tumarigenic
[T G- |y Chronic f Subchronic / Multiple Dose
1 & .| Developmental Meurotox
[] @) Ecotoxicity
- | Genetox

- 4 bacterial mutagenesis
= - @ forward mutation reciprocal translocation
[ - @ forward mutation sex linked recessive lethal
[} - 4 in vitro chromosome aberration
D - 4 in vitro mammalian mutagenesis
[ - 4 in vitro micronudeus
= - 4 in vitro sister chromatid exchange
O - # in vivo chromosome aberration
[} - @ in vivo micronudeus
[ - 4 in vivo sister chromatid exchange
(] - % RTECS mutation
= - @ unscheduled dna synthesis study
[T @ ) Irritation
1 - .| Reproductive / Developmental
[T] @~ | Skin Penetration
[T] @ | Skin Sensitization

Figure 7 4: Choose read across source study type
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Read Across Tool

The Read Across Todahterface is the primary workspace for performing a read across assessment. This
workspace has four distinct tab views each associated with a navigation tab (Figure 7-5).

Structures (0} | Groups | Exdlusions | Read Au’uss|

Figure 7#5: Read Across Tool tabs

The read across tab views include:

Structures

This tab view is the main read across interface containing the target structure and data matrix
along with utilities for manipulating the matrix.

Groups
This view is an interactive interface for any groups of source chemicals that have been included
or excluded in the read across analysis.

Exclusions

The Exclusionsab view provides an accounting of any exclusion rules applied in the analysis.

Read Across

The Read Acrostab view is where the current assessment can be summarized and reports can
be generated.

Read Acros3 ool Menu Bar

In the Structuregab view the menu bar consists of File(Figure 7-6), Edit (Figure 7-7) and Tools(Figure 7-8)
dropdown menus each containing options specific to the current view.

The Fie dropdown menu has options for saving, exporting and reporting on the read across analysis (Figure
7-7). The Editdropdown provides access to utilities such as adding analogs to the data matrix, adding
categories of structures, creating exclusion rules and manipulating the data matrix (Figure 7-8). The Tools
menu includes options for calculating new data from existing columns in the data matrix and explaining
prediction results for both the target and source structures (Figure 7-9).
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Edit Tools

Save Saves the current read
Save across analysis
Create Basic Report... I NBF 4GS . Faaxo )
Create RAAF Report.. ) o Generate a generic read
/| NBIdS w! ! C
Export Data Matrix as Table... across report Generate a
Publish Data Matrix... Export Data Matrix as RAAF liant .
_ & -compliant repor
Print Data Matrix to PDF... ¢lrof SX P P
. ’ = Export the current data matrix to a
Close Publish Dataa | G N&X EXx —XP

spreadsheet file (.txt, .csv or .xls)
Print Data Matix toP5 C X

Create a PDF file of the current data
matrix

Print the Data Matrix to a
Figure7-6: File PDF file

dropdown menu

Tools Undo (Ctrl+2) Undo the last operation
Undo Ctrl+Z
ijji‘”a'°95t'”‘t”'es“' Add Analog Add source structures similar to the
ategory... z - ~A .
A Exclucion Rule.. { G NXzO (i dzNB & X target structure to the data matrix

Generate a RAAF-compliant report
Add a category of source structures to
the data matrix

/ I 4§ S$S32NE Addan exclusion rule to
Reorder / Remove Text... the source structures

Add Data...
Add Text...
Add Predictions...

pul
pul

Reorder / Remove Data... !

Remove Data / Predictions...

I RR 9EOf dza A 2 Add numeric data to the data matrix
Figure 7#7: Structurestab view
Editmenu I RR 51 it X Add text data to the data matrix

| RR ¢ SEX Add (Q)SAR model

prediction results to the
I RR t NBRA O A datamatrix
Rearrange the order of data columns or
wS2NRSNJ kK wS remove columns of numeric data from
the data matrix

Reorder / Rearrange the order of

wéY268 ¢SEGX data columns or remove
columns of text data from

the data matrix
Remove data or prediction

Rem(A)Vve Data / results from the matrix
t NBRAOGAZ2YyaAX
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Calculate New

Data Opens the Calculate New
[ 2t dzyYy X

Figure 78: Structurestab view Explain TargeStructure

Tools mem t NBRAOGA2yax

ExplainSourceStructure
t NEBRAOGAZ2yaX
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Structures Tab View

The Structurestab view includes the read across data matrix and tools for manipulating the matrix. This view
is divided into several navigation sections including the menu bar, a toolbar, navigation tabs providing access
to other views and the data matrix. The data matrix includes a locked target structure row above a source
structure spreadsheet (Figure 7-9).

File Ed2 Tools
IAGE Andiogs| Add Category  Add Exchusion Rude | Lrcate Stuchires | AddDats AddText Add Predctiors Remove DataPredctiors Toolbar
| svucares () | Groups | Exchasans | Read Adoss
Stuchral Smiarty Navigation tabs Grougs
Struchare Sendarity Matching Groups

This s the target structire

© Target structure

LPhamoxy3peopanel

Source structure spreadsheet

Figure 79: Read across tool Structurestab view navigation overview

StructuresTabView Toolbar

The Structurestab view toolbar contains utilities for manipulating the data matrix organized by source
chemical and data operations (Figure 7-10).
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Source chemical operations Source data operations
Add Analogs Add Data
Identify structurally similar source chemicals and add them to the Add endpoint data to source chemicals
spreadsheet Add Text
Add Category Select text properties to add to source chemicals

Find source structures that share a category with the target
Add Exclusion Rule
Exclude source structures containing a specific substructure

Add Predictions
Add prediction results to source structures
Remove Data/Predictions

Exclude Structures Option to selectively remove source data and
Remove selected source structures predictions

Figure 710: Read across toolbar in the Structuresontext

Source Chemical Operations

Add Analogs Search for chemical structure analogs with a specified Tanimoto coefficient
cutoff and limited by a numeric dataset, Leadscope project or study type
(Figure 7-11).

Find analog structures with specified similarity from source projects:

Minimum Similarity (0.0 - 1.0): 0.4 | Similarity cutoff value (default is 0.4)

Find source structures  (7) by datasets (7) by projects @) by study types—{ Limit search to those with a numeric dataset,
[F1 @ Study Type Categories 7 belonging to a Leadscope project or having
| 5 Actiite Tosidity a specified type of study

[:] E* .. Carcinogenicity / Tumorigenic
i ] &I ., Chronic / Subchronic / Multiple Dose
\[7] @ |, Developmental Neurotox

D &) |, Ecotoxicity

[] @ | Genetox

[T @ J Irritation

\["] & |, Reproductive / Developmental

[F EJ . Skin Penetration

[F E3] |, Skin Sensitization

Figure 711: Add analogs dialog
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Add Category

Identify similar structures belonging to the same defined category
structure category including from alert sets, substructures
provided by an SDF or MOL file or pasted from the Clipboard
(Figure 7-12).

Add category (a set of structures defined by common substructure):

@) From Alerts (Leadscope Bacterial Mutation]
From Substructures SD /Mol Fle
Pasted Substructures from Clipboard

Minimum Sméarity (0.0 - 1.0): 0.4

Find source struchres by datasets by projacts @) by study types

J. Study Type Categories
3 Acute Toxsaty

Add a structure category from a set of structural alerts,
an SDF/MOL file or paste in from the Clipboard

—Similarity cutoff (default value is 0.4)

| Limit the source structures by numeric dataset,

+ Cardnogenicaty | Tumoriganic

$1- Ju Chronk / Subdhronic [ Multiple Dose
3 Developmental Neurotox

* Ecotoscity

4 ). Genetox

3 Irritaton

+ Reproductive [ Developmental

¢ Skn Penetration

3 Skin Sensitizaton

Figure 712: Add category dialog

Add ExclusiorRule

Exclusion Name:

Exdlusion Type: (@ By Column Value (7) By Matching Substructure

Leadscope project or study type

Create an exclusion rule based on chemical substructure (Figure 7-

14) or using a property value (Figure 7-13) to remove matching
source analog chemicals.

—— Name the exclustion rule
Specify the type of exclusion rule

By Column Value

Column: fﬁALogP =

Exclude source structures when:
(@) missing value

(©) has value in range Minimum:

(7) does not have value inrange  Maximum:

Comments:

Exclude source structures based on existing
columns in the data matrix. This exclusion
can require the source structure to not have
a missing property value, to have a value in
a specified range, or to not have a value in a
range.

——Enter a justification for the exclusion rule

Figure 713: Create exclusion rule By Column Valudialog
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Exdusion Name: Name the exclusion rule

Exclusion Type: (7) By Column Value @) By Matching Substructure —————— | Select the exclustion type
Substructure: By Matching Substructure
Enter a substructure feature to exclude source
chemicals.
[ Edit... ] ’ Copy Substructure ] Edit... Open your chemical structure editor to

draw a substructure
Copy Substructure Copy the entered
substructure
Paste Substructure Paste in a substructure
From File... Browse to a file containing the

No Display L Paste Substructure ] [ From File... J

dud o substructure
Exclude source structures when: Exclude source chemicals based on whether they
@ structure contains substructure contain or do not contain the substructure

(7) structure does not contain substructure

Comments:

Enter a justification for the exclustion

Figure 714: Create exclusion rule By MatchingSubstructure

ExcludeStructures Exclude selected source structures from the read across analysis,

A dialog will open where you can record the justification for
the exclusion (Figure 7-15).

Exdusion Name: |Manually removed 1

Manually exduded one source structure

Comrments:

Figure 715: Exclude structures dialog

Source Data Operations

Add Data Add numeric endpoint data from the Leadscope database to the
source structures spreadsheet.
Add Text Add text data to the source structuresspreadsheet.
Add Predictions Add (Q)SAR prediction results to the data matrix from the
available models in Leadscope.
Remove Data/Predictions Remove data and/or predictions from the datamatrix.
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Read Acros®ata Matrix

The Structuresview tab spreadsheet is the main read across workspace containing the data matrix. The first
row of the spreadsheet is a locked row for the target structure. The remaining rows are for the source
structures. By default, the matrix includes only the target structure row and after adding analogs to the
matrix the matching source structures will occupy the following rows. Initially, the data columns will include
the similarity score for the source structure and the name of the group the structure belongs (such as Analog
Structures (>0.4)Figure 7-16).

File Edit Tools
Add Analogs  Add Category Add Exdusion Rule | Excude Structures | Add Data Add Text Add Predictions Remaove Data/Predictions

Structures (2) | Groups I Exdlusions | Read Acrossl

Structural Similarity Groups
Structure Similarity Matching Groups
@ J\/
= (o}
M o \@\ /@ This is the target structure
o]
Pyriproxifen
0
A\/U
\© 0.42 Analog Structures (> 0.4)
L5-668
Q
o J\
\V/'“‘-.N o P
H 0.4 Analog Structures (= 0.4)
o]
L5-50530

Figue 7-16: Structuresiiew spreadsheet with “Pyri proxifen” as the target structure and a series of source analogs following it
ranked by their s imilarity scores.

Groups Tab View

The Groupstab view lists the groupings that have been added to the read across. Groupings can include
source structures included from a category or analog source structures that have been added to the read
across data matrix. This view is also where you can remove or edit groupings of structures (as opposed to the
Structuresview where you can only exclude selected structures).
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The Groupsview includes a menu bar, toolbar and spreadsheet listing the current groupings applied in the
read across. The spreadsheet data columns will include the Frequencynd the mean of any data columns
from the data matrix (Figure 7-17).

File Edit Tools
Add Text Add Predictions Remove Data/Predictions

Add Analogs  Add Category  Add Excusion Rule | Remove Grouping Edit Grouping

Structures (99)| Groups | Exclusions | Read Across|

Structure Target Structure Highlighting Freguency Mean: AlLogP | Mean: Mean: Mean: Mear
Hydrogen Hydrogen Lipinski Male
Bond Bond Donors | Score Weig
[u]
0.~ N ,J-L 0 P
H 99 3.346 2.354 0.9596 0.2041 287.6
[u]

Analog Structures (= 0.2) L5-50530

Figure?17: Example Groupstab view showing an analog structures group with the frequency column and mean data columns
for the same data columns present in the overall data matrix

GroupsTabView Taskbar

The Groupstab view toolbar includes two operations specific to the view — Edit Groupingand Remove
Grouping The Edit Groupingoption allows you rename the group and edit any comments associated with
the group (Figure 7-18). The Remove Groupingption will remove the group from this view and from the
read across data matrix.

Grouping Mame: |Analog Structures (> 0.4)]

Having Study Types:

bacterial mutagenesis

With Minimum Similarity: 0.4

Comments:

Figure 718: Edit grouping dialog
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Exclisions Tab View

The Exclusiongab view is where excluded groups of source structures are recorded. These exclusions can

include sets of structures manually excluded from the data matrix with the Exclude Structuresool or sets of
structures excluded based on an exclusion rule.

File Edit Toels

Add Analogs Add Category Add Exdusion Rule | Edit Exdusion Remove Exclusion | AddData Add Text Add Predictions Remove Data/Predictions

Structures (81) - Exclusions | Read Across

Structure Frequency Mean: ALogP | Mean: Mean: Mean: Mean: Mean: Parent | Mean: Parent | Mear
Hydrogen Hydrogen Lipinski Maolecular Atom Count | Molecular Surfi

Bond Bond Donors | Score Weight Weight
18 5.014 1.722 0.7778 1.0 372.4 26.94 366.3 31,1

AlogP <0or =5

Figure 719: The Exclusionsab view provides a list of the exclusions included in the read across.

Exclusions Tab View Toolbar

The Exclusiongab view toolbar includes two operations specific to the view — Edit Exclusiorand Remove
ExclusionFigure 7-20). The Edit Exclusioroption allows you to change the name of the exclusion and alter
the exclusion details or justification and the Remove Exadlsionoption will remove the exclusion placing the
excluded source structures back into the data matrix (provided they haven’t been excluded elsewhere).

Add Analogs  Add Cateqory  Add Exdusion Rule | Edit Exclusion Remaove Ewdusion | AddData Add Text Add Predictions Remove Data/Predictions

Edit Exclusion

Change the exclusion's name, definition or justification
Remove Exclusion
Figure 720: The Exclusions toolbar includes the same general operations as the other tab views in addition to two specific
operations - Edit Exclusion and Remove Exclusion

Exclusions Tab View Spreadsheet

Figure 7-19 shows the Exclusionsab view spreadsheet populated with an exclusion named ALogP <0 or > 5
By default, the number of compounds excluded (the Frequencyolumn) and the mean value for each of the
data columns in the data matrix is included in the spreadsheet. To edit or remove the exclusion rule, select its
row in the spreadsheet and choose either Edit Exclusioror Remove Eclusionfrom the toolbar. The Edit
Exclusioroption allows you to change the name or edit the Commentsfield (Figure 7-18).
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Read Across Taliew

The Read Acrossab view is where you can calculate the target read across score and to generate a report
describing the analysis. The target read across score is the endpoint value to be assigned to the target
structure based on the read across analysis. This value is calculated from one of the data columns in the data
matrix (specified in Figure 7-21 using the EndpointData: dropdown menu) with one of three methods listed
below.

File Edit Tools
Add Analogs  Add Category  Add Exdusion Rule | Shaw Scatterplot Matrix | AddData Add Text Add Predictions Remaove Data/Predictions

Structures (4) I Groups I Exdusions | Read Across |

Endpoint Data: |Bacterial Mutation - Resulting Target Read Across Value: 0.0
@ Aggregate of endpaint values | Create Basic Report... |
Minimum |m|
Maximum
@ Mean
Median

Regression of other data from source structures
Variable Data: |ALogP Show Scatterplot
Manually (or externally) determine value
Target Value:

Comments:

Figure 721: Read Acrosb view including options to aggregate the source endpoint values and the final Resulting Target
Read Across Value

Aggregate of endpoint values

The read across target endpoint can be calculated based on an aggregate of the endpoint values
from the source records as the minimum, maximum, mean or median value.

Regression of other data from source structures

This option will create a regression curve of the target endpoint. A scatterplot of the curve is
available by selecting the Show Scatterplobutton. By default, the scatterplot compares the target
endpoint to itself (on both axes). One or both of these datasets can be replaced with other
properties by right-clicking the dataset name on the axis (Figure 7-22).
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The plot can be manipulated by right clicking = /
the dataset name on the axis and selecting /
from: f!
Remove Dataset N //
Removes the dataset from the graph, |'
plotting the remaining dataset against Remove Datasc f
/

the source compound row number Replace Dataset With..

Replace Dataset With... Select Scatterplot Detasets...

Opens a dialog to select a dataset Copy
BaCteriur e
f

to use as a replacement, placing the
new dataset on the x-axis
400 - |
Select Scatterplot Datasets... #
Opens a dialog where both datasets . f
can be substituted with the selected !
properties e {
I
{
4 /
] —~
i § N ‘ ) : 500 . 00 100
Sacterial Mutation

Figure 722: Manipulating the regression scatterplot endpoints
For instance, replacing one of the Bacterial Mutationendpoints in Figure 7-22 with Molecular

Weight
will generate a new plot with the Molecular Weightlataset as the x-axis shown in Figure 7-23.

1000

Bacterial Mutstion

An A

200

i I
Moleular Weight

Figure 723:The scatterplot was modified to include Molecular Weight as the x-axis dataset and Bacterial

Mutation as the y-axis dataset
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Manually (or externally) determine value

The read across result can also be specified manually by entering a target value based on an external
analysis.

Read Across Tab & Toolbar

The Real Acrosstoolbar includes the same operations as the toolbars in the other view, with the addition of
the Show ScatterploMatrix operation. This will create matrix of scatterplot graphs comparing the
properties from the current data matrix (Figure 7-23).

0
o
1 Al
= 4 o
)

Hydrogen Sond Acceptors

Hydrogen Bond Dancrs.

Parerit Atos Count

1 - . - . Farent Molecular Weght

.

Folar Surface Area

FRotatable Sords -

s 1 . ol - a - a - . o - . o - . o« . . Sacteral Mutaton

T T
4 0 & @

LI B ey S e el ey P B e e e { R e i s S e S i e i e
LT ] Y T T T T Y T T a2 am o ma o wa it 13 s 2% @S WS WS E IR E S S '

Figure 724:The Show Scatterplot Matrigption will create a matrix of scatterplot graphs comparing the data matrix
endpoints. In this figure, the Leadscope calculated properties and the Bacterial Mutationendpoint are compared.

Repoting

There are two reporting options — Basic Reporand RAAFReporteach with a specific button in the Read
Acrosdab view. Either option will open a report wizard that will walk you through assembling a final report
archive. The Basic Reporis a comprehensive general report format that allows you to detail and justify the
target structure, the read across context and hypothesis, the inclusion of source structures and data, the
exclusion of source structures and the applicability domain considered in the assessment. The RAAFReport
allows you to provide similar justifications as the basic report, while also providing additional pages specific
to the type of RAAF read across scenario selected.

Basic Report Wizard
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Steps:

Studies for Target: 4-Methyloyclohexanemethanaol (MCHM)
Studies for LS-208007 (1.000)
Studies for L5-448424 (1.000)
Studies for L5-5749 (0.670)
Studies for L5-211055 (0.460)
Executive Summary

Target assessment

Purpose of use

Hypothesis

Exclusions and Exclusion Rules
Applicability domain (if applicable)
Justification

Conclusion

Generate Report

Figue 7-25: Basic Report Wizard steps

For each target or source structure, individual studies can be removed completely from the analysis using the
Remove Studyputton or selected to be included/excluded (but still present in the analysis) in the final report

with the Yes/Nooption (Figure 7-26).

Genetox ‘

(LRemovessuay, }-
Study calk Negative
Reference: hitp:/itools. niehs. nih. gov/cebsa/ntoViews/ ?activeT.
Study type: bacterial mutagenesis
Source: ntp
Species: ium (8);

OH
/O/\ Strains: TA100 (4); TASS (4); WP2uwrA/pKIM101 (4)

Metabolic activation: Absent (8); Present (8)

Metabolic activation system: | S9 10 % Male Rst Sprague-Dawley Liver (€)

L5-208007 Test calls: Negative (12)

Dose summary:

200.0 micro-g/plate (10), 200.0 micro-g/plate (12), 500.0 micro-g/plate (12), 625.0 micro-g/plste (12), 750.0
(12), 2000.0 micro-g/plate (12), 4000.0 microg/plate (2)

g/plate (12), 1000.0 g/pl

Study Report: Leadscope DB Study.pdf

Do you wish to use this study as part of the assessment?

~) Yes

— The Remove Study button will
completeley remove any record of
the study from the analysis

The Yes/No option will retain the study
record in the analysis if No is selected
and include the study in the report

if Yes is selected

© No

Comments:

Figure 726: Choosing to include/exclude the study versus removing the study
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After the study selection steps is the Executive Summary page (Figure 7-27). An overall assessment, summary
of the read across hypothesis and other comments can be entered here. The overall assessment is selected
from a dropdown menu (Figure 7-28), with options for Not assgned, Acceptable Acceptable as parof
weight of evidenceand Not acceptable A Read-across prediction score is automatically populated from the
Read Acrossiew.

Executive Summary

Steps: Overall

Studies for Target: 4-Methylcycohexanemethanol (MCHM) ||| summary of hypothesis:
Studies for LS-208007 (1.000)
Studies for LS-448424 (1.000)
Studies for LS-5749 (0.670)
Studies for L5-211055 (0.460)
Executive Summary

Read-across prediction: 0.0
Read-across endpoint: Bacterial Mutation

Other comments:

Target assessment

Purpose of use

Hypothesis

Exdusions and Exclusion Rules
Applicability domain (if applicable)
Justification

Condusion

Generate Report

Figure #27:Basic Report Wizard - Executive Summary page

_i‘\lnt assigned i - _
Acrceptable

Acceptable as part of weight of evidence

Mot acceptable

Figure 728: Basic Report overall assessment
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After completing the Executive Summary, the pages that follow detail the read across target profile, context
and hypothesis. The first page is Target assessmerifigure 7-29), where the target can be detailed. There
are fields for entering various types of identifiers for the target substance, such as name, IUPAC chemical

name, other names, EINECS identifier, CAS registry identifier and other identifiers.

Target assessment

Steps:

Studies for Target: 4-Methyloyclohexanemethanol (MCHM)
Studies for L5-208007 (1.000)
Studies for LS<448424 (1.000)
Studies for LS-5749 (0.670)
Studies for LS-211055 (0.460)
Executive Summary

Target assessment

Purpose of use

Hypothesis

Exdusions and Exclusion Rules
Applicability domain (if applicable)
Justification

Condlusion

Generate Report

4
Methylcycdlohexan
emethanol (MCHM)

Name or other identifier of each substance:

MName(g) in the IUPAC nomendature or ather international chemical name(s):

Other names {usual name, trade name, abbreviation):

EINECS or ELINCs number (if available and appropriate):

CAS name and CAS number (if available):

Other identity code (if available):

Figure 729: Basic Report Wizard - Target Assessment page

The next page is Purposeof use where the context of the read across analysis can be entered in a comments
field and/or an image illustrating the context can be uploaded (Figure 7-30). Example context comments are

provided, such as “Hazard characterization for a screening level risk assessment”.
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Steps:

Studies for LS-208007 (1.000)
Studies for LS-448424 (1.000)
Studies for LS-5749 (0.670)
Studies for LS-211055 (0.460)
Executive Summary

Target assessment

Purpose of use

Hypothesis

Exclusions and Exclusion Rules
Applicability domain (if applicable)
Justification

Conclusion

Generate Report

Studies for Target: 4-Methylcycdohexanemethanol (MCHM)

Comments:

Example Comments:  Hazard characterization for a screening level risk assessment.

anure:[ Paste Image ] [ Upload Image... ] [ Choose Loaded File...

Figure #30: Basic Report Wizard - Purpose of Use page

After establishing the read across context, the hypothesis can be detailed. In Figure 7-31, the hypothesis is
seeded with details applied to the read across analysis including the groupings applied (analog structures >

40% similar) with a definition summary and a summary statement of the source structures. Additional

comments should be entered as a justification for the similarity cutoff selected.
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Steps:

Studies for LS-208007 (1.000)
Studies for LS-448424 (1.000)
Studies for L5-5749 (0.670)
Studies for L5-211055 (0.460)
Executive Summary

Target assessment

Purpose of use

Hypothesis

Exdlusions and Exclusion Rules
Applicability dornain (if applicable)
Justification

Condusion

Generate Report

Studies for Target: 4-Methylcyclohexanemethanol (MCHM)

Summary of analog methods andlor categories used:

Analog Structures (> 0.4)
Definition Summary:

A minimum similarity score of 0.4 was required.

Sources Summary:

bacterial mutagenesis.

Comments:

100 source structures were found among structures having studies of type

Comments:

Figure: Paste Image ][ Upload Image... ][ Choose Loaded File...

Figure 731:Basic Report Wizard - Hypothesispage

The following pages allow you to justify exclusions and exclusion rules that have been applied to the read

across (Figure 7-31) and the applicability domain of the read across. Exclusions include the manual removal of

potential source structures and/or the application of a specific exclusion rule (such as based on a property

cutoff or substructure rule). The exclusions should be justified using the comments field.
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Exclusions and Exclusion Rules

Steps: ’
Selected source compounds:

Studies for Target: 4-Methylcycohexanemethanol (MCHM) o

BM=0.0 BM=0.0 =
Studies for L5-208007 (1.000) i
Studies for L5-448424 (1.000)
Studies for L5-5749 (0.670)
Studies for L5-211055 (0.460) OH OH
Executive Summary
Target assessment
Purpose of use
Hypothesis
Exclusions and Exclusion Rules |
‘Applicability domain (if applicable) |L5-208007 [0 |-s-s424 =]y
Justification EM=0.0 BM=0.0
Conclusion
Generate Report oH

HO,
: b—
HO
bl ’
Unselected source compounds:
BM=1.0 BM=1.0 B
OH |ﬂ
/\C S~
HO ==
0,
2
" _N\_/_
LS-434 [7] Ls-7237 ]

Figure #32:Basic Report Wizard - Exclusions and Exclusion Rules page

The applicability domain of the read across analysis should detail what domain constraints were considered
for the source structures and subsequently applied to the target structure (Figure 7-33). The comments field
should include this justification and an image file supporting the justification can be uploaded.

Applicability domain (if applicable)

Steps: Comments:

Studies for Target: 4-Methyloyclohexanemethanol (MCHM)
Studies for LS-208007 (1.000)

Studies for LS-448424 (1.000)

Studies for LS-5749 (0.670)

Studies for LS-211055 (0.460)

Executive Summary

Figure: Paste Image ] [ Upload Image. .. ] [ Choose Loaded File...

Target assessment

Purpose of use

Hypothesis

Exclusions and Exclusion Rules
Applicability domain (if applicable)
Justification

Conclusion

Generate Report

Figure 733: Basic Report Wizard - Applicability Domain page
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The final pages include the justification of the read across (Figure 7-34) and the conclusion (Figure 7-35). The
justification should include comments supporting the analog or category arguments. Figures can be uploaded

as imagefiles.

Steps: Comments:
Studies for Target: 4-Methylcyclohexanemethanal (MCHM) The data establishes that the members of this category have similar structure,
Studies for L5-208007 (1.000) . physicochemical properties, metabolism, mechanistic considerations, and biclogical
) ErrEEries activity (predicted and empirical). Therefore, read-across is an appropriate approach to
Studies for LS-448424 (1.000) characterize the toxicity potential for members of this categaory.
Studies for LS-5749 (0.670)
Studies for L5-211055 (0.460) Figure: Paste Image ] [ Upload Image... ] [ Choose Loaded File. ..

Executive Summary

Target assessment

Purpose of use

Hypothesis

Exclusions and Exclusion Rules
Applicability domain (if applicable)
Justification

Conclusion

Generate Report

Figure 7-34: Basic Report Wizard - Justification page

The conclusion should provide an overview of the assessment and the final conclusion assigned to the target
substance. Figures and supplemental files can be uploaded here.

Conclusion

Steps:

Comments:
Studies for Target: 4-Methylcyclohexanemethanol (MCHM) -
Figure: [ Paste Image ] [ Upload Image. .. ] [ Choose Loaded File... ]
Studies for LS-208007 (1.000)
Studies for L5-448424 (1.000) Supplemental File: [ Upload... ] [ Choose Loaded File. ..

Studies for L5-5749 (0.670)
Studies for LS-211055 (0.460)
Executive Summary

Target assessment

Purpose of use

Hypothesis

Exclusions and Exclusion Rules
Applicability domain (if applicable)
Justification

Conclusion

Generate Report

Figure 735: Basic Report Wizard - Conclusion page
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The final page is to generate the report (Figure 7-36). The report file is a ZIP archive file and should be
specified in the Filenamefield. The report format (RTP or PDF) can be selected under Report format:and a
title page can be toggled on or off with the Includetitle page:checkbox. The title page includes fields for the
title, contact person and their contact details, other information, report version number and a date checkbox.
The report appendices can also be selected including whether to include detailed in silicoprediction reports
and if selected whether to include the Explainreports for prediction results, the reference and/or training set
analog structures, any database analogs relative to the in silicomodels applied, and if expert alert models
where applied, examples of the alert structures. The study reports (both from Leadscope and
proprietary/external studies) can be included as supporting information in PDF format with the Studyreports

checkbox.
Generate Report
Steps: The report will be saved as a zip archive, potentially containing multiple files.
Studies for Target: 4-Methylcyclohexanemethanol (MCHM) Filename |C:\Users'pquigley, LEADSCOPE \Desktap
Studies for L5-208007 (1.000)
Studies for LS-448424 (1.000) Report format:

Studies for LS-5749 (0.670)
Studies for LS-211055 (0.460)

Executive Summary

@ RTF {Word compatible)
() PDF

Target assessment
Include title page:
Purpose of use
Title:

Hypothesis

Exclusions and Exdusion Rules Contact person, name, address, telephone number, fax number, and e-mail address:
Applicability domain (if applicable) Other information:

Justification Version: |v1

Conclusion Include date

Generate Report
Indude in appendices:

Detailed i1 sifico report
Explain Features and Alert Definitions
Reference[Training Analogs
[ Database Analogs
[ Alert Structure Examples

Study reports

Create Report without Exiting

Figure #36: Basic Report Wizard - Generate Report page
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(HAPTER 8

SDF Editor

Overview

The SDF Editos a molecular spreadsheet application for editing, combining, and parsing chemical structure
files. It enables you to modify these files based on properties and/or chemical structures as a standalone
application outside of the Leadscope client. It could be used to clean up structure files for use within
Leadscope and other tools.

This chapter describes the SDF Editor Tool functionality and includes the topics listed below.

Getting started with the SDF Editor

Adding data and structures from files

Adding and removing properties and structurenames

Find and Replace, Sort, and toggling the structure pictures
Calculating and merging properties

Finding and transforming structures

Finding and merging duplicate structures

Mixtures

= =4 4 -4 A4 -4 -—a -5 -

Saving, exporting and publishing areport

Getting Started with the SDF Editor

To begin using the tool, either select the SDF Editor button from the Tasks View toolbar or, from any View,
choose Tools-> SDF Etlir (Figure 8-1). The SDF Editor is also provided as a standalone application bundled
with the Leadscope Client and is available in the Leadscope Client group under the Microsoft® Windows Start
Menu.
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Tools| Administration Help
Import Wizard...
SDF Editor...

Edit 5D Files

Apply statistical models / alerts...

Review statistical model / alerts...

Test Server Connectivity...

Server Settings...

Options...

Figure 81: Launch the SDF Editor from the Tools menu

Launching the SDF Editor will open a new application window. In this window, there are 4 menus - File, Edit,
View, and Tools. The File menu contains options for spawning a new SDF Editor window, opening a chemical
structure file (including MOL, SDF, and SMILES formats), adding data from a delimited text file to the
spreadsheet, saving and exporting the spreadsheet, publishing a report or chemical structure grid to a PDF or
RTF file, and closing the application (Figure 8-2).

File Edit View Tools Opens a new SDF Editor
New Window
Open SDF/Mol/SMILES... Opens file for editing

Add Delimited Data From File...

Add Structures From Files... ———— Add data and structures
Add Data From SD File... Add data from a delimited text file
Or from an SDF file

Save As... Add structures from MOL, SMILES, and/or SDF file
Save As V3 SDF...
Save As Zipped MOLs... Save and export

Save As...
Export g Save the SD file under a new name and location

Create a Zip file containing a MOL file for each chemical record

Publish Spreadsheet Report... )
Export to a text of Microsoft Excel table

Publish Structure Grid Report...

]

Publish options
Exit Create a report

Create a grid of the chemical records

Close

Figure 82: SDF Editor File menu options
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Adding data and structures from file

The first step is to open a chemical structure file using File-> Open SODMol/SMILES...

You can now add data to the SDF file from a text-delimited spreadsheet file using File-> Add Delimited Data
The property file should be a tab-delimited text spreadsheet file (.TXT) with the chemical structure ID in the
first column. You also have the option of adding data from an SDF file with matching structure names.

You should now have a spreadsheet with chemical structures in the first column with a series of data columns
such as in Figure 8-3.

File Edit View Tools

Structure Mouse.Lymphoma, | TA1537-ma- TA1537-ma-absen | TA1535 E-coli-wpP2 invivo,
Mutation present t Micronudeus.
Rodent
-~

© 1.0 0.0 0.0 0.0 0.0 0.0

oV
LS-5

o]

o
OH 1.0 0.0 0.0 0.0 0.0 1.0

L5-7
N
| =
- 0.0 0.0 0.0 0.0 0.0 0.0
LS-13
1l i
't I 3
Ready Structures:381 Selected:0 Hidden:0

Figure 83: Example chemical structures with data

Adding and removing property and structure names

The Edit Menu includes the traditional editing and select tools in addition to options specific to chemical

structure files such as:
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Add or Remove Property not to be confused with adding data from a delimited text file in the File
menu, these options allow you to create a new property without data

Edit the chemical strature ID- there are five structure ID editing choices — use a property as the ID,
add a prefix to the ID, add a prefix based on a property, add a suffix to the ID, or assign the row
number as the ID

Hide rows or hide/reorder columns these options allow you to hide selected or unselected
chemical structure records (rows) or to hide or reorder properties (columns)

File Edit View Tools

Add Property...
Add Structure Name Property ——— Options to add or remove property
Remove Properties...
Name Structures From Property...
Add SFroctine Noroe Prefcs Optl(l)Jns to edit the cher:lclag structure IDs
: se a property as the
Add Structure Name Prefix from Property...
) Boy Add a prefix to the ID based on either name
Add Structure Name Suffix...
or property
pE R By e Add a suffix to the ID
Hide Selected Structures Use the row number as the ID
Hide Unselected Structures —— Options to hide chemical structures records (rows)
Hide/Reorder Properties... or properties (columns)
Cut Structures Ctrl+X
Copy Structures Ctrl+C
Paste Structures Ctrlsy  [— Editing options
Delete Structures Delete
Undo Ctrl+Z
Select All Ctrl+A Select options
Unselect All Ctrl+U

Figue 84: SDF Editor Edit menu options

Find, replace, sort and toggling of structures

The View Menu includes options to find and replace, sort, and toggle the structures (Figure 8-5).
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File Edit |View| Tools

Sort Table...
Find and Replace... Ctrl+F

Show Structure Pictures
Hide Structure Pictures
Show Origination Dates
Hide Origination Dates

Figure 85: SDF Editor View menu options

Opens a sort dialog allowing sorting
by multiple properties in either
ascending or descendina order

earch for an replace entries in the
property columns with aptions for
exact match, case sensitivity, and
regular expressions

Options for showing or hiding
the chemical pictures and/or
origination date of the records

Calculating and merging pperties

Figure 8-6 shows the Toolsmenu which includes groups of operations for properties, structures and mixtures.

The property tools available include creating new datasets from existing properties from a function,

calculating new properties (physicochemical), and merging properties.

File Edit View Tools

Property Calculator...
Calculate Properties...

Merge Properties...

Find Structures from Criteria...
Find Structures By Ids...

Transform Structures...

Find Duplicate Structures...
Merge Duplicate Structures

Split Mixtures

Figure 86: SDF Editor Tools menu options

Property tools
Creates a new property using a function
Calculates physicochemical properties
Merge properties

Chemical structure tools
Find (filter) based on chemical structure
criteria or IDs
Transform structures

Duplicate structure tools

Split mixture records into new records

The Tools>Caldzf I G S t NdPtiodSopklisAnSndiedace for calculating a new property from existing
properties with a set of mathematical operators (Figure 8-7). When the function is complete, the new
property can be previewed usingthet NB @A S & optibnfandzBen Xamed before saving.
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This editor will allow you to create a new dataset that is defined by the function below. You can use the keyboard to enter
constant values and operators, in addition to using the controls in the Data and Operators control boxes. You will need to name the

new dataset before continuing.

Data Operators
L msetommset ] [ g0 [ 00 ][ 00
l Insert Scrambled Dataset l l = ] l ” ] [ —
[ Insert Z-Scored Dataset ] =
l Sum Datasets l l If () Then () Els2 () ] l 0=0 ] [ (>0
’ Average Datasets ] l (>=() ] l Qor() ] [ (JAnd ()
’ Insert Constant... ] l Mot () ] l Has Value () ]
Function

Redo

Name the new dataset:

Figure 87: Create property function interface (Tools -> Calculate Properties)

Another property related option is to calculate additional physicochemical properties (Tools>Calculate
Propertieg for the structures in the molecular spreadsheet. The available properties are listed below.

ALogP Atom Count

Atom Count (Parent)

Charge Centers (Negative) Charge Centers (Positive) Hydrogen Bond Acceptors Hydrogen Bond Donors

Lipinski Score

Molecular Weight

Molecular Weight (Parent) Polar Surface Area

Ring Count

Rotatable Bonds
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Another option is to merge two properties together, discarding one and keeping another (Figure 8-8).

Property to merge into (and keep):

Property to merge from (and remove):

The Overall.Call column will contain
_ values merged from the LLNA.Call
Overall.Call column. This column will be
available after the merge.

Values from the LLNA.Call column

will be merged into the Overall.Call
column. This column will not be
available after the merge.

Figure 88: Tools -> Merge Properties Tool

Finding andransforming structures

The Toolsmenu includes operations for reducing the structure set based on specified chemical criteria or by
ID and options for chemically transforming the structure records. The Tools> Fird Structures fromCriteria
opens an interface where the options for reducing the structure set can be selected. The options are

grouped by the component nature of the structure, the chemical type, the structure’s connection table

coordinate type, a structure query or by convention (presence of a pentavalent nitrogen, containing aromatic
bonds in the connection table), based on stereochemistry, based on other attributes (charge, isotope), and
whether the structure passes the Leadscope validation check (Figure 8-9).

Select structures matching any of the checked:

Components
[[] Empty structures (no atoms or bonds}

[[] Mixtures (non-salts)

[[] Multiple component structures

[]Non-SAR structures

[[] salt structures

[[] Single Atom fragments
Compound Type

[[] Inorganic structures

[ Metal structures

[[] Non-transition metal structures

[[] Transition metal structures
Coordinates

[[] 30 Structures

[[] structures without coordinates

[[] Open selected structures in new window

Property Values
[JMultiple delimited values

Queries and Conventions

[[] Aromatic bond MOL structures

[ Query structures

[[] Structures with keto-enol tautomers

[[] Structures with pentavalent nitrogens
Stereo-Chemistry

[[] Stereo structures (specified)

[[] Stereo structures {unspecified double-bond)

[[] stereo structures (unspecified or partial)

Figure 89: Select Structures from Criteria interface

Structure Attributes
[[] Charged structures

[[] Charged structures (not charge-seperated)
[[] 1sotopic Structures
[[JRadical Structures
Validation
[ Invalid structures (all checks)
[ Invalid structures (no-stereo checks)
[ Invalid structures (no-stereo, no valence checks)
[J Invalid structures (stereo checks only)

[ 1nvalid structures (tetrahedral stereo checks only)
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Rather than reducing the structure set, the Tools-> Transform Structurewill alter the structure’s
connection table (Figure 8-11). The transformation options can be performed on the entire set or against a
selected subset and are listed below.

Modify structures with the chedked transformations:

[ ] Remove non-transition metal bonds

[ ] Remove isotopes

[ Remove salts

[] Remove duplicate fragments

[ ] Remove water fragments

[] Denormalize aromatic bonds

[ ] Meutralize charged structure

[] Pentavalent nitrogens (make charge-seperated)
[ ] Pentavalent nitrogens (neturalize charge-seperated)
[ ] Regenerate 20 coordinates

[] Dates (add missing)

[] Corwvert to SAR form

Figure 810: Transform Structures options

Remove stereo convert stereo bonds to non-stereo form

Remove isotopes strip isotopes from the structure

Remove salts strip all salts from the structure based on
the list of

organic and inorganic salts in Appendix 2

Remove duplicate fragments strip unconnected duplicate fragments

from

structures
Denormaliz aromatic bonds transform aromatic bond types to Kekulé

format
Neutralize charged structure replace charged fragments with neutral

species
Make pentavalent nitrogen fragments replace pentavalent nitrogen fragments with charge-
charge separated separated fragments
Neutralize chargeseparated convert charge-separated nitrogen
pentavalent nitrogen fragments into

Leadscope Client User Guide — Version 3.8 ..Leadscopé”

Proprietary and Confidential



fragments pentavalent form

Regenerate 2D coordinates perform 2D coordinate generation on the
selected
structures
Dates (add rnissing) add a modification date to structures
Convert to SAR form neutralize the structure and strip salts

For instance, in Figure 8-11, the substance 6-Monoacetylmorphine (6-MAM) is transformed to a
representation with no stereo bonds with the Remove &reo option, then the structure re-drawn using the
Regenerate 2D cadinatesoption.

HO

Figure 811:6-MAM i s transformed using the Remove stereo option followed by the Regenerate 2D coordinates
option
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The connection table for a structure record can be accessed by double clicking the structure in the SDF editor
spreadsheet window (Figure 8-12). The structure record is opened in the Structure Analysis window. Here,
the connection table can be validated, transformed or edited in the local chemical structure drawing
package.

Structure  Properties

Name: |L5-1501] Date: None SetDate Clear Date: [ Has Absolute Stereo
L5-1501
€ 5 0 0 0 0 0 0O © 0%%%3 V2000
1 0.0000 -1.1250 0.0000 C ¢ o 0o 0 0 0 0 0 O 0 0O 0
2 1.3000 -0.3775 0.0000 C ¢ 0o 0o 0 0 0 0 0O O 0 0O 0
3 -1.2975 -0.3775 0.0000 © ¢ © 0o 0 0 0 0 0O O 0 0 0
é 4 1.3000 1.1225 0.0000 © 0 0 0o 0o 0O 0O 0 O 0O 0 0 0
5 2.6000 -1.1250 0.0000 © o o 0 0o 0 0 0O 0 O 0 O 0
3 8 -2.55%75 -1.1250 0.0000 C ¢ o 0o 0 0 0 0 0 O 0 0O 0
0 1 1 2 1 0 0 0 0
5// \/2\5 2 131000 0
OH 3 2 4 2 0 0 0 0
4 zZ 5 1 0 0 0 0
5 3 6 1 0 0 0 0
M END
L5-1501 € i< *
Reparze Mol Atom Numbers Property Validate Transform Highlight Repart Copy Structure Paste Structure Open Structure Editor

Figure 812: Structure Analysis window showing the structure’s connection table

Finding and merging duplicate structures

There is an option to find duplicate chemical structure records by exact match structure query with selections
for matching stereochemistry or charges, or find duplicate records based on ID within the tools menu (Tools-
> Find Duplicate Structures). You also have an option to merge duplicate structures in the spreadsheet (the
merged record ID will contain the duplicate record IDs as a semi-colon delimited list) (Tools-> Merge
Duplicate Structurep

Mixtures

Mixtures can be split into separate structure records (Tools-> Split Mixtures.

Saving, exporting and publishing a report

You could save the SDF file under a new name and location using the Save as tab in the file menu. You could
also save each individual structure as a MOL file in a zip achieve. The contents of the SDF file may be exported
to an excel format (.xls), comma-separated values format (.csv), or tab de-limited text format (.txt). You
could also publish an Adobe PDF (.pdf) or rich text format (.rtf) formatted report.
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APPENDIONE

The Feature Hierarchy

The Leadscope Feature Hierarchy includes approximately 27,000 chemical structure features chosen to
represent those typically found in small-molecule drug candidates. When you create a new project, a
systematic substructure analysis is performed using the pre-defined features stored in the feature library.
The Feature Hierarchy is the chemical intelligence behind the Leadscope software. It provides a convenient
way to categorize and visualize chemical compounds, allowing you to make research decisions rapidly.

Nomenclature

Structural features are assigned a chemical name based on the systematic nomenclature formalized by
Chemical Abstracts Service.! Most features are named as a parent followed by substituent prefixes, written in
an inverted fashion for sorting. For example, 2-amino-1-butanesulfonic acid would be written as 1-
butanesulfonic acid, 2-amino. Because the feature templates represent substructures that may contain
generic atoms or bonds, there are some differences and ambiguities in the nomenclature. The psi notation is
used in the Peptidomimetics class. In this notation, replacement of the CO-NH group is indicated by followed
by the new group in brackets. For example, the notation is used below to indicate the reversal of the CO-NH

group.
R4 fo]
i ;
N |::> \(
(o] Rz N o

Wy[CONH] WwC[NHCO]

Figure X11: Example of the Psi Notation in the Peptidomimetics Class
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Major Structural Classs

-fAmino acids
-Bases, nucleosides
-Benzenes
~Carbocydes
Carbohydrates
Elements
Functional groups
Heterocycles
Maphthalenes
‘Matural products
-Peptidomimetics
-Pharmacophores
~Protective groups
~Spacer groups

HE-E-EE R

Figure X12: Major Structural Classes of the Hierarchy

The major structural classes included in the Entire Hierarchy are shown in Figure X1-2. You can view the
features within each major class by clicking the beside the class name to expand each hierarchy. The features
are arranged alphabetically, beginning with the name of the parent structure, followed by any substituent(s),
and then by any locants or qualifiers, such as t-(tertiary) or s-(secondary). All features in the hierarchy are
substructures; they are defined as queries and recognized using substructure search techniques. You can
double-click the name of a feature in the expanded hierarchy to open a detail window defining the
substructure query. For example, expanding Heterocycles, followed by Pyrrole, then pyrrole, 3- R, and right-
clicking pyrrole, 3-hydroxymethyl then selecting Definition ... opens the window illustrated in Figure X1-3.

B pyrrole, 3-hydroxymethyl b 4

Atom 6 - no double bond attachments (external 1o the template)
Atom 7 (O) has 1 or more hydrogen attachments

Atom 7 number of hydro

Atom 7 is closed to substastio

5 more than 0

Figure X13: pyrrole, 3hydroxymethy} Feature Definition

Specific definitions restrict the match for an input structure to a particular query. In the query above, there
are several restrictions on atom 6. All other positions are open and are not restricted. For example, the
central portion of the following input compound matches the pyrrole, 3-amino query, and thus would match
that feature within the hierarchy.
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NH 2

° = \ //O

Figure X14: pyrrole, 3amino Matching Substructure

It is important to understand that other portions of the input compound are likely to fit other structural
queries in the hierarchy. A single compound will therefore be categorized in numerous classes within the
hierarchy. The major structural classes and corresponding features are discussed below.

Amino acids

The 20 naturally occurring Amino acids, plus homocysteine, homoserine, isovaline, and ornithine in D-, L- and
non-sterospecific forms are contained in this class. The generalized substructure (L-form) is:

N;

Figure X15: Amino Acid Generalized Substructureftirm)

where Zrepresents N, S, or O. N1 is either terminal or singly bonded; no heteroatom attachments are
allowed. Atom 2 and all carbon atoms of the R-group are closed to further substitution. Heteroatoms in the
R-group, such as the side chain hydroxyl, may be substituted. For example, the structural definition for L-
serine is shown in Figure X1-6.
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ES L-seiine E3

Atom 1 iz closed to substitution

Atorn 3 - no double bond attachraents (external ta the teraplate)
Ltorn 3 - no heteroatom attachenents (extemal to the terplate)
Atorn 41z closed to substitution

Atom 5 (S matches N or Cor 3

Atorn 6 15 open to substitution

7 Atom 7 iz closed to substitution
g : 2‘;‘\\\4 Botd 2-4 matches a dovhle or notnalized bond
0 (]

Figure X16: L-serine definition

In addition to the specific Amino acids, two generic forms, - and -, are included, serving as generalized
substructure queries.

Bases, nucleosides

This class contains the purine and pyrimidine bases adenine, cytosine, guanine, thymine, and uracil, their N-
glycosyl derivatives, and the nucleosides inosine and xanthosine. For the nucleosides, both the d-ribo and 2'-
deoxy-d-ribo glycosides— specific stereo and non-stereospecific (NS)—are included.

Benzenes

The Benzene class is divided into five major categories: 1,2-,1,3-, and 1,4-substituted benzenes, substituents,
and substitution patterns. 1,X-Substituted Benzenes (X = 243 This level of the Hierarchy contains 1,X-
disubstituted benzene rings with a wide variety of substituents. A 3-level structure exists for these subclasses
terminating with the features listed at the third level. This is demonstrated below for the 1,2-substituted
benzene feature definition:

There is an inherent redundancy in the class hierarchy. For example, benzene, 1-amino, 3-chloro can be
found under benzene, 1-R, 3-amino and under benzene, 1-R, 3-chloro. In addition, Benzene-containing
groups are found as substituents in many other structural categories.

Substituents

This level of the Hierarchy contains substituted Benzenes with a wide variety of substitutions at a single ring
position. Other positions on the ring are also open to substitution.
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Substitution Patterns

This level contains all Benzene rings substituted by either an acyclic atom or any fused ring atom. All possible
combinations and positional variations with 1-4 substituents are included. Open positions in the ring are
substituted by hydrogen. The substituents class has specific groups such as methyl, chloro, n-butyl attached to
a benzene ring with no information about what is attached to any of the other benzene ring positions. The
substituent patterns class is only concerned with the positional pattern of substitution such as 1- or 1,3- or
1,3,4- but in this case without regard to what the substituent actually is, except that it is either cyclic or
acyclic.

Carbocycles

Common ring systems such as adamantane are contained in this hierarchy. Bridged and spiro ring systems
are also found here.

Carbohydrates

A large variety of 4-, 5-, and 6-carbon monosaccharides are contained here within five major sub-branches.
These sub branches are furanoses, pyranoses, pentoses, hexoses, and inositols. In all cases, the OH
substituents have been replaced with a Z (representing {N,S,0}) in order to include the common amino and
thio analogs of sugars. Each feature is represented in D-, L-, and No Stereo (NS) forms. The anomeric carbon
of the furanoses and pyranoses may have eitherstereochemistry.

Elements

This class contains features of the form E-A, where E = {As, B, M, P, Se, Si, Te}; M = any metal atom, and A =
any atom. The bond between E and A is any type. The primary function of this class is to provide you with a
convenient method for eliminating compounds containing undesired atoms.

Functional Groups

The main functional group classes are listed in table X1-1. Most of these classes are familiar, but a few
deserve special attention and will be addressed separately below. Appendix 3 lists additional functional
groups not appearing in Table A and also directs you to their location within the hierarchy. Appendix 4
provides details on substituent groups; many share similar definitions as features within the functional group
class.
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TABLE X1-1. Main
Functional Group Clags

Acid anhydrides
Acid alcohols
Alcohols?
Aldehydes
Alkenes?

Alkynes?®

Allenes
Amidines
Amines?

Azides

Boron groups

Carbamates
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Carbonyls
Carboxamides?®
Carboxylates®
Carboxylic acids®
Ethers
Guanidines
Halides?
Hydrazines?
Hydroxylamines
Imines
Iminomethyls?
Isocyanates
Isonitriles
Ketones

Mercaptans

Misc. nitrogen groups
Misc. oxygen groups
Misc. sulfur groups

Nitriles

% Foundassubstituentsin other parts of

the hierarchy.

Nitro?

Nitroso
Organometals
Phosphorous groups
Quinines

Silicon groups
Sulfides
Sulfonamides
Sulfonates

Sulfones

Sulfonic acids
Sulfonyl groups®
Sulfonyl halides
Sulfoxides
Thiocarboxamides
Thiocarboxylates
Thiocarboxylic acids
Thioxomethyls

Ureas
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1. Alcohols Also found as hydroxyl and hydroxymethyl substituents in other parts of the hierarchy.

2. Alkenes This subclass contains mostly alkenes and dienes with carbon substituents in a variety of
substitution patterns. Heteroatom substituted alkenes, such as enol ethers and halo alkenes, are found under
ethers and halides, respectively. Alkenes are also found as alkenyl substituents in other parts of the hierarchy.

3. Alkynes Also found as alkynyl substituents in other parts of the hierarchy.

4. Amines The term amine is defined as an sp3 hybridized nitrogen with no charge and no direct heteroatom
attachments. Because of their importance in medicinal chemistry, this hierarchy contains an extensive list of
both specific and generic amine groups. Primary, secondary, tertiary, and quaternary amines are listed
separately, as are their specific and generic derivatives. Aminium groups are also contained within this sub-
class. For the amines listed here, carbonyl groups are prohibited as attachments. For example, N,N-dimethyl
acetamide is not classified as a tertiary amine. In other parts of the hierarchy, however, amino substituents
do permit carbonyl groups as attachments.

5. Borongroups The only boron-containing group is borate.

6. CarbonylsThis group includes substructures with the general form:
0

R

\Z A

whereZ=N, S, O; A is any atom; and R is a substituent. In a small number of cases, Z = C, e.g. alkoxymethyl-
carbonyl. Substitutions on the carbon are also found under aldehydes, carboxamides, ketones, and so forth.
Substituent patterns on multiple heteroatom attachments to the carbonyl group are also found under
carbamates, ureas, and so forth. Iminomethyl and thioxomethyl are analogous categories for the
replacement of the carbonyl oxygen with nitrogen and sulfur, respectively.

7. Misc. NitrogenGroups N-containing functional groups infrequently encountered in drug candidates are

listed here. Examples:
o
|
- - S [
N Do o—N=c N—Cc=N
nitramine nitrile oxide cyanamlde
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8. Misc. OxygerGroups Similar to the misc. nitrogen group subclass, this group includes O-containing
functional groups not frequently encountered in drug candidates. Examples:

o]

(0]
\O oH \-\/ \\O/

carbonate peroxyester

9. Misc. SulfurGroups: S-containing functional groups uncommon in drug candidates are listed here.
Examples:

0
/
N——S8——OH
@]

N

sulfamic acid sulfenic acid ester

10. Nitriles: Also found as cyano substituents in other parts of the hierarchy.

11. PhosphorousGroups Variousphosphorous-containing groups can be found here. Examples:

o]
O\F|' =0 .
P
| ~ |\\ -
o C
phosphate. cyc-mono- phosphonium ylid

12. SiliconGroups:The only silicon-containing group is trimethylsilyl.

13. Sulfides Also found as thio substituents in other parts of the hierarchy.

Heterocycles
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The Heterocycles class contains nearly 60% of all the features in the Feature Hierarchy. It is the largest class,
with 132 sub-classes. The subclasses can be further divided into two categories: rings with substituents and
rings without substituents.

Rings Without Substituents

Table X1-2 lists the rings without substituents.

TABLE X2. Hetrocycle subclasses without substituents

Bicyclic amines
Episulfide
Epoxide

5,5-fused N-rings
5,6-fused N-rings
6,6-fused N rings
Rings size 3-4 N+Z
Rings size 4-7 O+S
Z-rings size 8-14
3,4-Ring systems
Spiro amines

Spiro aminoethers
Spiro ethers

Leadscope Client User Guide — Version 3.8 ..Leadscope@
Proprietary and Confidential IRTR—




Spiro lactams
Spiro lactones

These subclasses have only one sublevel within the hierarchy. Each is discussed below.

9 Bicyclic aminesThis set includes common bridged bicyclic systems with a single N atom. With the
exception of the atropine and quinine nuclei, which have trivial names, the rings are named
following the Von Baeyer rules for bridged systems.? Examples:

Ay An A

atropine ring 6-azabicy- quinnuclidine ring
clo[3.2.1]octane

1 Episulfide, EpoxideBoth classes are terminal nodes in the hierarchy containing only one structural
query.

1 5,5, 5,6,and6,6-fused Nrings These subclasses contain all ring fusion variants for any pair of 5- or
6- membered rings with one or two nitrogens. For rings where both fusion atoms are carbon, the
hierarchy contains two bond variants: an aromatic version and a non-aromatic version. The non-
aromatic version will match any bond variation, saturated or partially saturated. The (H) in ring
names indicates at least partial saturation. For rings where one or both of the fusion atoms are
nitrogen, there is only one bond variant and the rings will match any bond variation.

1 Rings size-d N+Z3- and 4- membered rings containing a nitrogen and a Z = {N,S,0}. The rings will
match any bond variation. Examples:

diaziridine 1.3-thiazetidine
1 Rings size & O+S4- through 7- membered rings containing one oxygen and one sulfur atom. The
rings will match any structure definition.
1 ZRings size-84: 8- through 14- membered rings with at least one Z = {N,S,0}. All other atoms and
bonds are generic.
1 3,4Ringsystems 3- and 4- ring systems that occur frequently in known drugs. Examples:
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ITH
H
: I :
5" HI

phenathiazine ergot ring
91 All SpiroclassesSpiro-joined 2-ring systems comprising 3- to 6-membered rings matching any bond

variation. Examples:

e
|

S~

spiro[3 5]nonane, 1-aza spiro[4 3]decane, 1-aza, 2-oxc

Rings with Substituents

In the hierarchy, these ring classes are organized in a three-level fashion like that shown for the Benzene
class. The parent ring is the first level, followed by ring parents with a generic R- group in the various
substituent positions. Level 3 consists of rings with specific substituents at appropriate positions. Every open
ring position corresponds to a branch in the hierarchy. The following Figure shows the levels for the pyridine

system.

—-pyriding Level 1
:1 pyridine, 1-R-
#-pyridine, 2-R- Level 2
= pyridine, 3-R-

—pyriding, 3-{alken, acycr Level 3
—pyridine, 3-(alkervd, cyc)-
pryriding, 3-alkooy-
‘ S S : | T T
| -
N/ N-,/ N

pyridine  pyridine, 3-R- pyridine, 3-alkoxy

Figure X14: Level system example for the pyridine subclass under Heterocycles

All of the substituted ring classes are contained in Tables X1-3, X1-4 and X1-5.

TaHe X13: Rings with one bondariant
Azepine Oxetane
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Azetidine
Aziridine
1,2-Diazepine

1,3-Diazepine
1,4-Diazepine

1,3-Dioxane
1,4-Dioxane
1,3-Dioxolane
1,4-Dithiane
1,3-Dithiolane

1,2,3-Oxadiazole
1,2,4-Oxadiazole

1,2,5-Oxadiazole
1,3,4-Oxadiazole
1,3-Oxazepine
1,4-Oxazepine
1,2-Oxazine
1,3-Oxazine
1,4-Oxazine
Oxepin

Pyran(H)
1,2,3,4-Tetrazine
1,2,3,5-Tetrazine

1,2,4,5-Tetrazine
Tetrazole

1,2,3-Thiadiazole
1,2,4-Thiadiazole
1,2,4-Thiadiazole
1,3,4-Thiadiazole
Thiane(H)
1,3-Thiazepine
1,4-Thiazepine
1,2-Thiazine
1,3-Thiazine
1,4-Thiazine
Thiepin

Thietane
1,2,3-Triazine
1,3,4-Triazole

Table X14: Heterocycle classes with two fused rings

1,2-Diazine(H)
1,3-Diazine(H)
Furan
Imidazole
Imidazolidine
Isothiazole
Isothiazolidine
Isoxazole
Isoxazolidine
Morpholine

1,4-Oxazine
Oxazole

Pyrazine
Pyridine
Pyridine(H)
Pyrimidine
Pyrrole
Pyrrolidine
Thiazole
Thiazolidine
Thiolane
Thiophene

1,2,4-Triazine
1,2,4-Triazine(H)

Table X15: Heterocycle classes with oxo substituents
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Benzimidazole, 2-oxo
Benzopyran, 2-oxo

Benzopyran, 4-oxo
5,1-Benzothiazepine, 2-oxo
1,2-Benzothiazine, trioxo
1,3-Diazepine, 2-oxo

Isoindole, 1,3-dioxo
Isoindole, 1-oxo

Naphthalenes

Purine, 2,6-dioxo
Pyrimidine, 2,4-dioxo
Pyrrolidine, 2-oxo
Quinazoline, 4-oxo
Quinoline, 2-oxo
Quinoline, 4-oxo

1,2,4-Thiadiazine, dioxo

This class contains 1- and 2- substituted naphthalene rings with various substituents. The naphthalene may
be further substituted and embedded in a larger ring system.

Natural products

The only subclass contained here is the steroid subclass. This class contains various singly substituted and

partially unsaturated steroid ring systems.

Peptidomimetics

The peptidomimetics class contains only one subclass, amide bond mimetics. The features are dipeptide
structures containing the amide bond surrogates as cited in Sawyer3 and highlighted in the figure below.
The nomenclature used for the peptidomimetics class is discussed above, under the heading

“Nomenclature.”

Ri y O
&WNJ
N
0 R,
Amide Bond [CONH]

Amide Bond W [CONH]

Examples:
II \‘“‘T@O L
\ N. - N e
/"N e
\ o
N—N N o
W [5.1-tetrazole] ¥ [NHCO]
Pharmacophores
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The features grouped here are pairs of generalized physiochemical atom types joined by a path of 3-8

atoms/bonds of indeterminate type, i.e. 2-D topological pharmacophores. The physiochemical types are

aromatic (ARO), hydrogen bond donor (HBD), hydrogen bond acceptor (HBA), and positive (PCC) and negative

(NCC) charge centers. These features are very similar to the binding property pairs of Kearsley, et. al. ,*

however we use the atom type definitions of Greene® and Wang® with suggested modifications from Dr. Jens

Loesel (Pfizer, Sandwich), as follows:

ARO (aromatic)

An aromatic generic atom is any atom in an aromatic ring adjacent to an atom not in an aromatic ring. The
path atom next to the aromatic atom must be non-aromatic.

Hydrogen Bond Acceptors

Any doubly bonded oxygen
Any singly bonded oxygen, such as anion A—O- or hydroxyl A—OH

Uncharged imine, nitrile, or aromatic N. Examples of imines include C=NH, or C=N—Ak; aromatic N
includes ARO—N—ARO, where both ARO—N bonds are cyclic, aromatic

An ether oxygen in the form C—0—C, where
a. neither Cis substituted by a doubly-bonded N, S, or O; e.g., neither C is part of a carbonyl

b. at most one Cisaromatic
c¢. the Oisacyclic

d. C—O0—Cis cyclic, both C are sp® hybridized

Any doubly bonded sulfur in thioxomethyl C=S, where S has no otherattachments

Hydrogen Bond Donors

1

2

Any OH not part of an oxo acid (A hydroxyl of an oxo acid is considered ionized at physiological pH
and will be recognized as an HBA.)

Any NH not in a tetrazole or N-trifluoromethyl-sulfonamide

PCC (positive charge center)

1
2
3.
4

Cation, A+ but not A+—A-.
Aliphatic amine: Ak—NH2, (Ak—)2NH, (Ak—)3N.

Imino nitrogen of N,N-disubstituted amidines and tetrasubstituted guanidines.

Tautomeric nitrogens of amidines and guanidines.
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NCC (negative charge center)

1. Anion, A- but not A-—A+.

2. Tautomeric oxygen of an oxo acid.

As an example structure, hacceptor-path4-pcharge would match the following chemical structure:

Protective Groups

The features contained here are the IUPAC-recommended blocking groups for heteroatoms. They are listed
in Table X1-6, where Q is the attachment atom. Q ={N, S, O, P, Cl, Br, F, I, Si, Se, B}.

Teble X16: Protective Groups

Leadscop&Name
Acm-Q

Ac-Q

Boc-Q

Bpoc-Q

Cbz-Q
CF3CO-Q

Ddz-Q,
Dnp-Q
Dns-Q
Fmoc-Q

H2NCO-Q

IUPAQName

Acetomidomethyl-

Acetyl-

t-Butoxycarbonyl-
1-(biphenyl-4-yl)-1-methylethoxycarbonyl-

Benzyloxycarbonyl-
Trifluoroacetyl-

-Dimethyl-3,5-dimethoxybenzyloxycarbonyl-
2,4-Dinitrophenyl-
5-(dimethylamino)naphtha-I-ylsulfonyl-
Fluoren-9-ylmethoxycarbonyl-

Carbamoyl-
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HCO-Q
Ips-Q
Mal-Q
Nbs-Q
Nps-Q

Ph3C-Q
PhCH2-Q

PhCO-Q
PhNHCS-Q
Phthalyl-Q
Pz-Q
Q-Mal-Q
Q-phthaloyl-Q
Q-Suc-Q S
Suc-Q

Tos-Q

Z(Br)-Q
Z(NO2)-Q

Z(OMe)-Q
Spacer Groups

Formyl-

4-lodophenylsulfonyl-

Maleyl- (HOOC-CH=CH-CO-)
(3-Carboxy-4-nitrophenyl)thio-
2-Nitrophenylthio-

Triphenylmethyl-
Benzyl-

Benzoyl-

Phenyl(thiocarbamoyl)-

Phthalyl-

p-Phenylazobenzyloxycarbonyl-

Maleoyl- (-OC-CH=CH-CO-)

Phthaloyl-

uccinyl- (-OC-CH2-CH2-CO)
-Carboxypropanoyl- (HOOC-CH2-CH2-CO-)
Tosyl-

p-Bromobenzyloxycarbonyl
p-Nitrobenzyloxycarbonyl-

p-Methoxybenzyloxycarbonyl-

This class is based on the premise that many drug-like molecules contain carbon chains separating structural

features important for their activity.8 The subclasses are organized by chain length and named as 1,n-

derivatives of normal alkanes, from 1 <= n < 7. Atoms in the spacer are acyclic, unfunctionalized carbons with
no heteroatom attachments. The structure of the hierarchy here is three-level, similar to that shown for both
the Benzene and Heterocycle classes. An example of a Spacer Group substructure query is shown in Figure

X1-7.

3 propans. 1-alkenyl- 3-alkny-

Adean T (k] masichar an snlumid cubea
Suio | - m dodbks Bosd aitecdee i Garkamed to The e mplie)
Al | - T b ernaicen shisckicents (riemal io The tengpdie)

Alom | = aopcle

Ao d - o doabds heaud aHschrerds foriamal to 1he 1"“’!0].!1!-:!
Fitom . o b ermiom st il to The templ
Alon 1 B ke

Adcan ] - ro doable boad abschra s faclamal to {he femplads)
Aioon 3 - o bl iRriobn e ke (aeiaal to The emmphic)
Aion & pcle

o | _on |

Figure X17. SubstructureQueryof propane,l-alkenyl,3-alkoxy-, located inthe SpacerGroups class
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Salts

APPENDIXWO

The following tables describe the organic and inorganic salts that Leadscope uses to identify parent compounds,

along with all amino acids:

Table X21. Common Organic Salts

Common Organic

Systematic Nane

CAS Reg Number

Salts

Acetate Acetic acid 64-19-7

Aceturate N-Acetyl-Glycine 543-24-8

Amsonate 2,2’~(1,2-ethenediyl)bis[5-amino- 81-11-8
]Benzenesulfonic acid

Armstrong's 1,5-Napthalenedisulfonic 81-04-9

acid

Ascorbate D-Ascorbic acid 10504-35-5

Benzoate Benzoic acid 65-85-0

Besylate Benzenesulfonic acid 98-11-3

Brucine Strychnidin-10-one,2,3-dimethoxy- 357-57-3

Butyrate Butanoic acid 107-92-6

Camsylate 7,7-Dimethyl-2-oxo- 3144-16-9
bicyclo[2.2.1]heptane-1-
methanesulfonic acid

Caproate Hexanoic acid 142-62-1

Carbamate Carbamic acid 463-77-4

Carbanilate Phenyl-Carbamic acid 501-82-6

Cinchonidine 2-Quinuclidinemethanol,alpha-4- 485-71-2
quinolyl-5-vinyl-(-)

Cinchonine 2-Quinuclidinemethanol,alpha-4- 118-10-5
quinolyl-5-vinyl-(+)

Cinnamate 3-phenyl-2-Propenoic acid 621-82-9

Citrate 2-hydroxy-1,2,3- 77-92-9
Propanetricarboxylic acid
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Clofibrate 2-(4-chlorophenoxy)-2-methyl- 882-09-7
Propanoic acid

Cyclamate cyclohexyl-Sulfamic acid 100-88-9

Cyclohexana Hexahydrobenzenamine 108-91-8

mine

Cypionate Cyclopentanepropanoic acid 140-77-2

Decanoate Decanoic acid 334-48-5

Diethanolami Ethanol, 2,2’-iminobis- 111-42-2

ne

Diethylamine N-ethylethanamine 109-89-7

Dimethylamin Methanamine, N-methyl- 124-40-3

e

Diphenylaceti Benzeneacetic acid, alphaphenyl- 117-00-8

c acid
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ggltrr;mon Organic Systematic Name ﬁﬁr]swlse(?g
Edetate N,N’-1,2-ethanediylbis[N-(carboxy-methyl)- 60-00-4
Glycine
Edisylate 1,2-Ethanedisulfonic acid 110-04-3
Enanthate Heptanoic acid 111-14-8
Ephedrine Benzenemethanol, alpha-(1- 299-42-3
(methylamino)ethyl)-
Estolate Dodecyl sulfate (mono salt) 151-41-7
Esylate Ethanesulfonic acid 594-45-6
Ethanol Ethyl Alcohol 64-17-5
Ethanolamine Ethanol, 2-amino- 141-43-5
Formate Hydrogencarboxylic acid 64-18-6
Fumarate 2-Butenedioic acid (2E) 110-17-8
Gluceptate D-glycero-D-gulo-Heptonic acid 87-74-1
Gluconate D-Gluconic acid 133-42-6
Glucose Glucose 50-99-7
Glutamate L-Glutamic acid 617-65-2
Glycinate Aminoacetic acid 56-40-6
Glycolate Hydroxyacetic Acid 79-14-1
Guanidine Guanidine 113-00-8
Hexanoic acid Hexanoic acid 142-62-1
Hippurate N-benzoyl-Glycine 495-69-2
Isethionate 2-hydroxy-Ethanesulfonic acid 107-36-8
Isopropylami 2-Propanamine 75-31-0
ne
Lactate 2-Hydroxy-Propanoic acid 50-21-5
Lactobionate 4-0-B-D-galactopyranosyl-D-Gluconic acid 96-82-2
Laurate Dodecanoic acid 143-07-7
Maleate 2-Butenedioic acid (22) 110-16-7
Malonic acid Propanedioic acid 141-82-2
Mandelate a-hydroxy-Benzeneacetic acid 90-64-2
Mesylate Methanesulfonic acid 75-75-2
Methiodide lodomethane 74-88-4
Methyl Bromomethane 74-83-9
Bromide
Methyl Carbamic acid methyl ester 598-55-0
carbamate
Monomethyl Sulfuric acid monomethyl ester 75-93-4
sulfate
Morpholine Tetrahydro-2H-1,4-oxazine 110-91-8
Mucate Galactaric acid 526-99-8
Myristate Tetradecanoic acid 544-63-8
Naphthalenes ) )
GTfonic t=Naphthaterresutforicacid 85-47-2
acid
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Napthylethan 1-Naphthaleneethanamine 4735-50-6
amine
Nicotinate 3-Pyridinecarboxylic acid 59-67-6
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Common Organic Salts

Systematic Name

CAS Reg Number

Oleate 9-Octadecenoic acid (92) 112-80-1
Oxalate Ethanedioic acid 144-62-7
Palmitate Hexadecanoic acid 57-10-3
Pamoate 4,4’-methylenebis[3-hydroxy-2- 130-85-8
Naphthalenecarboxylic acid
Pentetate N,N’-bis[2- 67-43-6
[bis(carboxymethyl)amino]-Glycine
Phenpropinate Phenylpropanoic acid 501-52-0
Phenylacetate Phenylacetic acid 103-82-2
Phosphanilate (4-aminophenyl)-Phosphonic acid 5337-17-7
Phthalate 1,2-Benzenedicarboxylic acid 88-99-3
Picrate 2,4,6-trinitro-Phenol 88-89-1
Picric acid 2,4,6-Trinitrophenol 29663-11-4
Piperazine Piperazine 110-82-2
Piperidine Hexahydropyridine 110-89-4
Pivalate 2,2-dimethyl-Propanoic acid 75-98-9
p-Nitrobenzoic 4-Nitrobenzoic acid 62-23-7
acid
Probenate 4-[(dipropylamino)sulfonyl]- 57-66-9
Benzoic acid
Propionate Propanoic acid 79-09-4
p-Salicylic acid 4-Hydroxybenzoic acid 99-96-7
Pyridine Azabenzene 110-86-1
Pyrrolidine Pyrrolidine 123-75-1
Salicylate 2-hydroxy-Benzoic acid 69-72-7
Sorbic acid 2,4-Hexadienoic acid 110-44-1
Stearate Octadecanoic acid 57-11-4
Stinoprate N-Acetyl-L-cysteine 616-91-1
Suberic acid Octanedioic acid 505-48-6
Succinate Butanedioic acid 110-15-6
Sulfamate Aminosulfonic acid 5329-14-6
Tartrate 2,3-dihydroxy-Butanedioic acid 87-69-4
Terephthalate 1,4-Benzenedicarboxylic acid 100-21-0
Tetrabutanami 1-Butanaminium, N,N,Ntributyl- 10549-76-5
nium
Tetraethanami Ethanaminium, N,N,N-triethyl- 66-40-0
nium
Tosylate 4-methylbenzenesulfonic acid 104-15-4
Triethanamine Ethanamine, N,N-diethyl- 121-44-8
Triethanolami 2,2’,2”’-Nitrilotriethanol 102-71-6
ne
Trifluoro Trifluoroacetic Acid 76-05-1
acetate
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Trimethyl

Trimethyl acetic acid

75-98-9
acetate
Tropate 3-Hydroxy-2-phenylpropanoic acid 529-64-6
Undecylenate 10-Undecenoic acid 112-38-9
Urea Carbamimidic acid 57-13-6
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Organie Salts Systematic Name Number
Valerate Pentanoic acid 109-52-4
Xanthan Xanthene-9-carboxylic acid 82-07-5
oic acid
TABLE X%2. Common Inorganic Salts
Common CAS Reg
Organic Salts Number
Aluminum (I11) salt 7429-90-5
Ammonium salt 14798-03-9
Antimony salt 7440-36-0
Barium () salt 7440-39-3
Beryllium salt 7440-41-7
Bismuth(lll) salt
Borate 11113-50-1
Bromide 24959-67-9
Cadmium (ll) salt 7440-43-9
Calcium(ll) salt 7440-70-2
Carbonate 463-79-6
Cerium salt 7440-45-1
Cerium (Il1) salt
Cerium (IV) salt
Cesium salt 7440-46-2
Chlorate 7790-93-4
Chloride 16887-00-6
Chlorite 7790-93-4
Chromium(lll) salt 7440-47-3
Cobalt salt 7440-48-4
Cobalt(Il) salt 7440-48-4
Cobalt(ll1) salt 7440-48-4
Copper salt 7440-50-8
Copper(l) salt 7440-50-8
Copper(ll) salt 7440-50-8
Diphosphate 14000-31-8
Dysprosium(lll) salt 7429-91-6
Erbium(lll) salt 7440-52-0
Europium(lll) salt 7440-53-1
Tetrafluoroborate 16872-11-0
Gadolinium(lll) salt 7440-54-2
Gallium(Ill) salt 7440-55-3
Hexafluorophosphate T6919-18-9

Leadscope Client User Guide — Version 3.8
Proprietary and Confidential

®eL cadscope



Holmium(lll) salt 7440-60-0
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Common Organic Salts

CAS Reg

Number
Hydrate
Hydriodide 10034-85-2
Hydrobromide 10035-10-6
Hydrochloride 7647-01-0
Hydrofluoride 7664-39-3
Hydrogen cyanide 74-90-8
Hydrogen phosphate
Hydrogen sulfide
Hypochlorite 14380-61-1
Indium(l1) salt 7440-74-6
lodide 20461-54-5
Iron salt 7439-89-6
Iron(ll) salt 7439-89-6
Iron(l11) salt 7439-89-6
Lanthanum(lll) salt 7439-91-0
Lead salt 7439-92-1
Lead(ll) salt 7439-92-1
Lead(IV) salt 7439-92-1
Lithium salt 7439-93-2
Lutetium(lIl) salt 7439-94-3
Magnesium(ll) salt 7439-95-4
Manganese(ll) salt 7439-95-4
Mercury salt 7439-97-6
Mercury(l) salt 7439-97-6
Mercury(ll) salt 7439-97-6
Neodymium(lll) salt 7440-00-8
Nickel(ll) salt 7440-02-0
Nitrate 7697-37-2
Nitrite 7782-77-6
Palladium(ll) salt
Perchlorate 7601-90-3
Phosphate 14265-44-2
Phosphonic Acid 13598-36-2
Plutonium(VI) salt
Potassium salt
Praseodymium(lll) salt 7440-10-0
Rhodium(ll) salt 7440-16-6
Rubidium-salt 7440-17-7
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Ruthenium salt 7440-18-8
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Common Organic Salts CAS Reg
Number

Samarium(lll) salt 7440-19-9
Selenium(ll) salt 7782-49-2
Silicate 7699-41-4
Silver salt 7440-22-4
Sodium salt 7440-23-5
Strontium salt 7440-24-6
Sulfate 7664-93-9
Sulfite 14265-45-3
Sulfurous acid 7782-99-2
Terbium(Ill) salt 7440-27-9
Thallium salt 7440-28-0
Thallium(l) salt 7440-28-0
Thallium(ll) salt 7440-28-0
Thiosulfate

Thorium salt 7440-29-1
Thulium(lll) salt 7440-30-4
Tin salt 7440-31-5
Tin(l) salt 7440-31-5
Tin(IV) salt 7440-31-5
Titanium(1V) salt 7440-32-6
Uranium salt 7440-61-1
Vanadium salt 7440-62-2
Ytterbium(lll) salt 7440-64-4
Yttrium(Ill) salt 7440-65-5
Zinc salt 7440-66-6
Zinc(ll) salt 7440-66-6
Zirconium(1V) salt 7440-67-7
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APPENDIXNHREE

Functional Groups Not Appearing as Class

Headings

Table X31: Functional groups not appearing as class headings

Name

Listed Under

aminium groups

amines

azine misc nitrogen group
aziridinies heterocycle s

azo misc nitrogen group
azoxy misc nitrogen group
borate boron goups

carbamic acid

carbamate

carbodiimide misc nitrogen group
carbonate misc oxygen group
cyanamide misc nitrogen group
cyanate misc nitrogen group
diazoalkane misc nitrogen group
diazonium misc nitrogen group

dimethyleniminium

misc nitrogen group

disulfide

misc sulfur group

di thiocarbamate carbamate,
thioxomethyl
dithiocarbamic acid carbamate

dithiocarboxy

thioxomethyl

dithiocarboxylate

thiocarboxylate

dithiocarboxylic acid

thiocarboxylic acid

dithioformate

thiocarboxylate

dithiocarboxylic acid

thiocarboxylic acid

dithio formate

thiocarboxylate

episulfides

heterocycles

epoxides

heterocycles
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formamide

carboxamide

formate

carboxylate
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Name

Listed Under

hydrazide hydrazi ne
hydrazone hydrazine
hydroperoxides misc oxygen group
imine oxide misc nitrogen group
iminium g  roups imines
isothiocarbamate carbamate

isothiocyanate

misc nitrogen group

isothiourea misc nitrogen group
isourea misc nitrogen group
urea misc nitro  gen group
nitramine misc nitrogen group
nitrate misc nitrogen group
nitrile imine misc nitrogen gr oup
nitrile oxide misc nitrogen group
nitrite misc nitrogen group
nitrone misc nitrogen group
nitrosamine misc nitrogen group
oxime hydroxylamine

per oxides misc oxygen group
peroxyacid misc oxygen group
peroxyester misc oxygen group

phosphamide, ¢ yc

phosphorous group

phosphate

phosphorous group

phosphate ion

phosphorous group

phosphate, cyc -

phosphorous group

phosphine

phosphorous group

phosphi ne oxide

phosphorous group

phosphite

phosphorous group

phosphonamide

phosphorous group

phosphonate

phosphorous group

phosphonate ion

phosphorous group

phosphonic acid, ester

phosphorous group

phosphonium

phosphorous group

phosphonium ylide

phosphoro us group

phosphonodiamide

phosphorous group

phosphoramide

phosphorous group

phosphorodiamide

phosp horous group

phosphorotriamide

phosphorous group

quaternary amine

amines

semicarbazide

urea
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Name

Listed Under

semicarbazone

urea

sulfamic acid and
derivs.

misc sulfur group

sulfate ion

misc sulfur group

sulfenic acid and
derivs.

misc sulfur grou

sulfinate ion

misc sulfur group

sulfinic acid and
derivs.

misc sulfur group

sulfuric acid ester

misc sulfur group

thiocarbamic acid

carbamate

thioc arboxy

carbonyl

thiocyanate

misc nitrogen group

thioformamide

thiocarboxamide

thioformate

thiocarb  oxylate

thiohydrazide hydrazine
thiosemicarbazide urea
thiosemicarbazone urea

thiourea thioxomethyl, urea
triazane misc nitrogen group
triazene misc nitrogen group
trimethyl silyl silicon groups
trisulfide misc sulfur group
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APPENDIKOUR

Qibstituents

Table X41: Substituents

Name Structure Restrictions
. o nitrogen has no bond to a heteroatom, and no charge,
acetamido
carbon C-1 has no other attachments
R
1
@)
acetoxy carbon C-1 has no other attachments
/[LO R
1
O

acetyl )K carbon C-1 has no other attachments

' R
alkenyl AN no special restrictions
7 R
alkenyl, acyc /2\ carbon C-2 1s acyclic, double bond 1s acyclic
7 R
alkenyl, cyc /2\ double bond 1s cyclic
7 R
alkoxy & k/O\R Ak 15 a saturated carbon atom
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Name Structure Restrictions
: R carbon C-1 has no multiple bond attachments, Ak is a
alkoxymethyl A(o\/ saturated carbon atom
alkyl AR Ak 1s a saturated carbon atom

p-alkyl /2\

R

s-alkyl )\ carbon C-2 has no other attachments

2

R

t-alkyl >k no special restrictions

2
R
alkyl, acyc Ak/ R Ak 15 a saturated, acyclic carbon atom
alkyl, cyc Ak/ B Ak 15 a saturated, acyclic carbon atom
silcaaiine N nitrogen has no multiple bonds. no bond to a heteroa-
: A~ R tom, and no charge, Ak is a saturated carbon atom
carbon C-3 has no multiple bond attachments, nitrogen
alkvlaminomethyl Ak/N R has no multiple bonds. no bond to a heteroatom, and
no charge, Ak is a saturated carbon atom
O
alkylcarbonyl )]\ Ak 1s a saturated carbon atom
Ak R
alkvithio 8L §ulfur has no bond to a heteroatom and no charge, Ak
’ Ak R 1s a saturated carbon atom
alkyne =5 no special restrictions

carbon C-2 has no other attachments
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Name

carbonyloxymethyl

carboxamide

carboxamide(NH2)

carboxylate

carboxylate(Me)

carboxylic acid

chloro

chloromethyl

cyano

cyclobutyl

cyclohexyl

Structure Restrictions
N carbon C-4 has no multiple bond attachments
07 0" R
0 :
)J\ nitrogen has no bond to a heteroatom
N R
j\ nitrogen two Hs and no other attachments
H,N R
0 :
carbon C-5 has no multiple bond to a heteroatom
™
T07 R
carbon C-5 has no other attachments
BN
B 0 R
O
)J\ oxygen-1 has no other attachments
HO R
Ci_ no special restrictions
R
carbon has no multiple bond attachments
CI/\R
N= R nitrogen has no other attachments
R bond between ring atom and substituent (R) is an acy-
[:( clic single bond
R bond between ring atom and substituent (R) 1s an acy-

clic single bond
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Name

cyclopentyl

cyclopropyl

diethylamino

dimethylamino

ethyl

flouro

fused ring

halo

halomethyl

halomethyl(CH2)

heteroamino

heteroaryl

Structure

O
AR

/\N/R

#

~,. ~R

Restrictions

bond between ring atom and substituent (R) is an acy-
clic single bond

bond between ring atom and substituent (R) 1s an acy-
clic single bond

nitrogen has no charge. carbons have no other attach-
ments

nitrogen has no charge, carbons have no other attach-
ments

carbons have no other attachments

no special restrictions

A 15 any non-hydrogen atom and the bond joining the
two atoms 1s a cyclic bond of any type

X={F,CL Br, I}

X= {F, CL, Br, I}; carbon C has no multiple bond

attachments

X= {F, C1, Br, I}, carbon C has no other attachments

Q matches one of {N, S, O, P, Cl, Br, F, L, Si, Se, B}

Ht is an aromatic heteroatom
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Name

heteroiminomethyl

hydrazino

hydrazonomethyl

hydroxy

hydroxymethyl

hydroxymethyl(CH2)

imino

iminomethyl

N-iminomethyl

iodo

mercapto

methoxy

methyl

Structure

Restrictions

nitrogen has no bond to a heteroatom, atom Q matches
one of {N,S. O.P.Cl, Br, F, I Si, Se, B}

nitrogens have no bonds to a heteroatom

nitrogens have no bonds to a heteroatom

oxygen has one H and no other attachments

carbon has no multiple bond attachments, oxygen has
one H and no other attachments

carbon has no other attachments, oxygen has one H
and no other attachments

nitrogen has no bond to a heteroatom

nitrogen has no bond to a heteroatom

nitrogen has no bond to a heteroatom

no special restrictions

sulfur has one H and no other attachments

carbon has no other attachments

carbon has no other attachments
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Name

methylamino

methylamino(\NH)

nitro

oxide

0xo0

2-oxoethoxy

2-oxoethyl

oxy

2-oxyethyl

3-oxopropyl

oxymethyl

phenoxy

Structure

(0]
©/\R

Restrictions

nitrogen has no bond to a heteroatom, and no charge,
carbon has no other attachments

nitrogen has one H and no other attachments, carbon
has no other attachments

no special restrictions

oxygen has a negative charge and no other attach-
ments

no special restictions

carbon C-3 has no multiple bond attachments

carbon C-3 has no multiple bond attachments

no special restrictions

carbons have no multiple bond attachments

carbons C-3, C-4 have no multiple bond attachments

carbon has no multiple bond attachments

bond between ring atom and substituent (R) 1s an acy-
clic single bond
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Name Structure Restrictions

phenoxymethyl ©/ O\/R bond between atom C-8 and O 1s an acyclic single

bond, atom C-8 has no other heteroatom attachments

R
phenyl ©/ no special restrictions
Resvi{anatD R all ring positions have H, bond between ring atom and
e substituent (R) 1s an acyclic single bond
- s ‘
propargyl — carbon C-3 has no multiple bond attachments
R
i-propyl /k carbons have no other attachments
R
n-propyl carbons have no other attachments
Prop} /\/R
, f el ol
sulfonamide N_ﬁ no special restrictions
(0]
i
ide (NH2 i ¢
sulfonamide (NH2) H2N— Isl nitrogen has two Hs and no other attachments
(0]
I : s
sulfonate O_ﬁ no special restrictions
sulfonic acid H 9_ ﬁ_R oxygen-1 has no other attachments
o
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Name Structure Restrictions

O

sulfonyl [l no special restrictions

O//S\R
. O : o
sulfonylamino [l no special restrictions
-S ~ N 5 R

sylfonyloxy [l = no special restrictions

&0
s sulfer has no multiple bond to a heteroatom (e.g. no

thio \R $=0)

carbon has no multiple bond attachments, sulfur has

thiomethyl
: S\/ R no heteroatom attachments
thioxo S% sulfur has no other attachments
R
thioxomethyl Sx~R sulfur has no other attachments
: F R : o
triflouromethyl no special restrictions
F
F
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APPENDIKVE

Statistics

In Leadscope, statistical techniques are used to evaluate the difference in the mean activity for a subset of
structures versus the whole set. This value is reported as Z-Score in the Browser window. The method by
which this value is obtained is the subject of this appendix.

Background

The dependence of the data on a particular variable (or variables) is called a distribution. One of the most
common values or moments used to describe a distribution is the mean. If there are N data points and K
variables, the mean, I?,Y‘about the kth variable, X, is defined as:

N
L1
L=y e ()

J=1

Another important quantity that describes the variability or spread of the distribution about the mean is the
variance. For N data points and Kvariables, the variance is defined as:

3

¥
2 1 = 32
Sk = S = EZ(%«-—I&-J (2)

i=1

The spread of the distribution about the mean is more often described in terms of the standard deviation,

—

pA
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which is the square root of the variance.
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Normal Distribution

Many statistical analyses involve the assumption that the data follow a normal distribution. A normal
distribution, also called a Gaussian, is a continuous probability curve that is symmetric about its center. The

curve is described by the normal probability density function P(X):

1 (x— T’)l\| 4)
P(x) = exp[——', )
N2ITO 20"/

and characterized by two parameters; the population mean B¥nd the standard deviation " . Since P(X)is a
probability distribution, the area below a given Xis the probability that a randomly selected sample Xis less
than the mean. The total area under a Gaussian curve is 1. All Gaussian distributions have the same overall

shape and are specified by their mean and standard deviation.

P (=)
S
7

Figure X8&1: Normal (Gausian) Distribution

All normal curves have the following properties:

il E¥ * contains 68.26% of the total area under the curve.
il E¥ 2° contains 95.46% of the total area under the curve.
q E¥ 3° contains 99.73% of the total area under the curve.
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Any data set of random variables x;, j=1,2,...,N without an inherent scale is approximately a normal (Gaussian)
distribution for a large enough sample size N.

Conparison of Two Distributions

The mean potency of the subset A, Exis given by:

N.—l
— 1
fa = N_AZXAI_ (5)

i=1

The mean potency, BY of compounds without structural feature y is determined by replacing Awith Bin
equation (3) above.

The mean potency for the entire set of compounds is given by:

i = P%;ZI: (6)

i=1

The adjusted variance of the distribution for a particular structural feature y is:

N
> _ NB 1 w2 (7
c——N.NA-N_l-Z(x;-—x) (M

i=1

N,

N,oN
Equation (7) is equivalent to (2) weighted by Na® . When working with subsets, it is useful to express the

distance between the total mean and the mean of the subset, in units of the standard deviation. This is
referred to as the z-statistic or z-score, defined as where Xsample= Brand o is given by the square root of
equation (7).
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APPENDISX

ClientInstallationinstructions

Overview

The Leadscope Client installer is available as a Microsoft™ Windows compatible executable (.exe) file that can
be pre-configured to include the Leadscope Enterprise (LSE) or Leadscope Hosted (LSH) Server connection
settings, the client license file, and local databases. The installer can also be run without these resources and
configured later. This document details how to install the Leadscope Client on an end-user PC and what to
expect from the Leadscope Client installation. Leadscope clients covered by this document include LSE, LSH,
Leadscope Personal (LSP), the subscription version of the Leadscope Model Applier (LSMA), and Leadscope
Model Applier Enterprise (LSMA-E). The topics covered include the following.

I Leadscope Client Requirements

I Leadscope Client Structure

I Leadscope Client Installation Steps

 Leadscope Client Migration

 Leadscope Client Configuration

1 Leadscope Client Upgrade
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Leadscope Client Requirements

The requirements for the 32-bit and 64-bit Leadscope Clients are listed in Tables X6-1 and X6-2,
respectively.

Requirement Minimum Value

System Processor: Intel (x86), AMD64, and

Architecture Intel EM64T
Note: Leadscope provides 32 - bit (Windows X86)
and 64- bit (Windows x64) versions of the LSE
Client. The 32-bit LSE Client runs on the 32-
bit version of Windows on either x86 or x64
hardware.

Requirement Minimum Value

Physical memory 1 GB minimum

(RAM)

Virtual memory Double the amount of RAM

Hard disk space Minimum 1GB available disk space (LSE, LSH,
LSP, LSMA - E)

Minimum 10GB available disk space

(LSMA)

Video adapter 256 colo rs
Screen 1024 X 768 minimum
Resolution
Operating System Microsoft Windows 7, 8, or 10

Table X61: Leadscopeersion3.332-bit Clientrequirements
Requirement Minimum Value
System Processor: AMD64 and Intel EM64T
Architecture
Physical memory 1 GB minimum
(RAM)
Virtual memory Double the amount of RAM
Hard disk space Minimum 1GB available disk space

(LSE, LSH, LSP, LSMA - E)

Minimum 10GB available disk space
(LSMA)
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Video adapter

256 colors

Screen Resolution

1024 X 768 minimum

Operating System

Micro sof t Windows 7, 8, or 10

Leadscope Client Structure

Table Xe2: Leadscopeersion3.564-bit Clientrequirements

Following a successful installation, the Leadscope Client will be organized on the local PC in the manner

outlined in the tables below.

In “PRGGRAMFILES%[Leadscope Client Installation Folder]

Directory Files
the location of executable binary files
. organized by OS type (i.e., win32,
\ bin win64)
\ ext external programs used by the LSE Client
€ including the JVM
\ lib LSE Client library files

\ r esources

LSE Client resources files

Table X63: Leadscope Client %PROGRAMFILES% organization

In 9. OCALAPPDATAVYp Leadscope Client Installation Folder]

Directory Files

\ projects location of the LSE Client personal
database
files

Table Xe4: Leadscop&lient %LOCALAPPDATA% organization

In %USERPROFILEY®ocuments \ [ LSE Client Installation Folder]

Directory

Files

\ resources

Leadscope - specific database resources,
files and settings

\ resources \ sett
ings

location of LSE Client license file
(license.xml) and main preferences file
(LSEPreferences.xml )
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\ export the default export location

\ log location of the LSE Client log files
\ updates location of Leadscope content_loader
archive
files
\ bundled_update location of Leadscope content_loader
s archive

file s used during database migration
Table Xéb: Leadscope Client %USERPROFILE% organization

Executable applications and utilities available in Leadscope Client are listed in Table X6-6. These files will be

installed to the P ROGRAMFILESLeadscope Client In st allation Folder]
Directory Files
\ bin LSE Client executable file
\ <platform> \Ise_client_console.
exe
\ bin \ <platform> \ dbupgrade.exe upgrade utility for the
local

personal database

Directory Files
] command line  utility to
\ bin \ <platform> \ propertyCalcula calculate
tor.exe Leadscope Calculated properties for

a chemical structure

command line utility to
\ bin \ <platform> \ structureChecke validate chemical
r.exe structure files for import
to Leadscope

command line util ity for filtering

chemical structure files based on a
) _ number of parameters (such as by
\ bin \ <platform> \ structureFilter ID, by chemical property, by line
-exe number, etc.)
\ bin \ <platform> \ structureViewer a standalone chemical
exe structure
file interactive
spreadsheet

Table X6&6: Leadscop&lient %PROGRAMFILES% executable files

Configurable resources required by the Leadscope Client include the files and directories listed in Table X6-7.
For a Windows client installation, these files are located in the

%USERPROFILEd®Documents \ Leadscope \ [Lead scope Client Installation Folder]
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Directory

Files

\ resources \ settings \ LSEPrefere

the main settings and preferences

fle  for theLSE Client, the server
URL, personal database JDBC
connection URL, and personal database

location are stored here
nces.xml al ong with other user
preferences
\ export the default export location
location of the LSE Client log
files, by default the last 4 client
log files are saved and numbered, for
\ log instance  the latest log fileis named
Ise_client_console.exe - 0.log

TableX6-7: Leadscope Client configurable resources
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Leadscop&ClientInstallation Steps

StepOne:

Agree to license (Leadscope Model Applatly)

The first step is to read and agree to the Leadscope License Agreement if you are installing the LSMA client.

StepTwo:

. License Agreement
[mdxom Please review the license terms before installing Leadscope
Model Applier v1.6-win32.

Press Page Down to see the rest of the agreement,

LEADSCOPE® MODEL APPLIER SOFTWARE -
LICENSE AGREEMENT

EFORE ACCESSING THE LEADSCOPE® MODEL APPLIER SOFTWARE, TRAINING SET
CTURES, TRAINING SET DATA, OR MODELS (COLLECTIVELY TERMED
SOFTWARE") YOU SHOULD CAREFULLY READ THE FOLLOWING TERMS AND
NDITIONS, THIS LICENSE AGREEMENT CONSTITUETS A LEGAL DOCUMENT

DSCOPE, INC. (“Licensor”) THROUGH ITS COOPERATIVE RESEARCH AND
EVELOPMENT AGREEMENT WITH THE U S, FOOD & DRUG ADMINISTRATION

“FDA") IS THE DISTRIBUTOR OF THE LEADSCOPE MODEL APPLIER & RELATED
OXICITY SUITES. ALL DATA CONTAINED WITHIN THE FDA MODELS ARE THE o

If you accept the terms of the agreement, click I Agree to continue. You must accept the
agreement to install Leadscope Model Applier v1.6-win32.

Nulisoft Install System v2.46

1 Agree Cancel

Fgure X61: LS Client installatioq Model Applier license agreement

Designate installationocation

The first step is to choose an installation location for the Leadscope Client, the default and preferred
installation folder is the %PROGRAMFILES [Leadscope Client installation folder]

. Choose Install Location
L&dswm Choose the folder in which to install Leadscope Model Applier
v1.6-win32.

Setup will nstall Leadscope Model Applier v1.6-win32 in the following folder. To installin a
different folder, click Browse and select another folder. Click Next to continue.

- Destination Folder

|ci\Program Files\eadscope Modal Applier v1.6-win32 Browse... |

Space required: 2.6GB
Space avallable: 56,668

Nulisoft Install System v2.46

< Back Next > Cancel

Figure X&2: LS Client installationchoose install location
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StepThree: ChooseStart Menufolder

After choosing the installation location, you will be asked to designate a Start Menu folder. The default Start
Menu folder will be the Leadscope Client product name, version, and platform identifier (for instance,
Leadscope Enterprisadlit v38-win64). The version number specified is the major and minor version

numbers not including the specific point release or build numbers (for instance, version 3.8.0 versus version
3.8.1).

Q . Choose Start Menu Folder
- Lwdxom Choose a Start Menu folder for the Leadscope Model Applier

v1.6-win32 shortouts,

Select the Start Menu folder in which you would like to create the program's shortcuts. You
Can also enter 3 name to create a new folder,

Leadscope Model Applisr v1.6-winz2|

7-Zip -
Arcessories
Administrative Tools

Adobe

ATET Connect
Ayogadro
BalLLView-1.4.0
Bitvise Tunnelier
Chemaxon
Chermistry Tools

Chermitorium v |

[ Do not create shortouts
Mullsoft Install Systerm ¥2.46

< Back | Install I Cancel

Figure X@&3: LS Client installationchoose Start Mendolder

StepFour: Installation progress &inished

Now the Leadscope Client will be installed, and the progress updated. When the installation has completed,
click the Closebutton to exit the installer.
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. Installing
T Leadxom Please wait while Leadscope Model Applier v1.6-win32 is being

installed.

Extract: kems.dil.. 100%

L

Mullzoft Install System ¥2.46

< Back | Cloge Cancel

Figure X#&4: LS Client installationinstallation progress

Leadscope Client Migration (Leadscope Enterprise, Hosted, and
Personal)

When it is first launched, the newly installed client will check the Windows Registry for any existing
Leadscope Client installations. If at least one existing client is found, you will be prompted to choose whether to
migrate the existing database to the newly installed client or to use the database included with the client
installation file. If you wish to migrate, you can select the existing client from the migration dialog drop- down
menu and then click “OK”. After the database is copied any pending database structure updates will be
applied and then the “bundled updates” folder checked for any content to load to the database.

Leadscope Client Configuration

The networked Leadscope applications, Leadscope Hosted and Enterprise, require the Leadscope Client
provide a valid Leadscope Server URL in order to connect successfully.

Add LS Server URL to LS Client using the LS Client interface

After the LS Client has been installed the server URL can be added using the Tools-> Server Settingsption in
the LS Client interface.

In the Tools-> Servefettings window, select the New button (Figure X3-5).
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E Server Sellings

SArVErs:

Lo || comee

Figure X€b: Add LSE Server URL to LSE Client

Next, for a Leadscope Enterprise Client, in the Server Settings new host: lwindow enter the host name for
the LS Server and click OKin both windows.

EJ server Settings - new-host: 1 m

Host: Inew—hosﬂ

Instance: |1 'I

Encryption
[T Use S5H

SSH Host: |

SSH User: |

SSH Port (default is 227 I

Bandwidth
@ Local Area Metwork (LAN)
© Wide Area Metwork (WaN)

[T Disable

Cancel |

Figure X66: LS Client configurationLSE Server Settings

For a Leadscope Hosted Client, enter the Leadscope Server host name and click the Use SSkheckbox then
enter the SSH Hosind SSH User.
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E Server Settings - new-host: 1 m

Haost: |new—host

Instance: |1 'I

Encryption
¥ Use 55H

S5H Host: IIeadsche .com

S5H User: Iaspssh

S5H Port (default is 22%: I

Bandwidth
0 Local Area Metwork (LAN)
@ Wide Area Metwork (WAN)

[T Dizable

Cancel |

Figure X67: LS Clientonfiguration- LSH Server Sétigs

You will be prompted to restart the client, click OK.

Restart Apphication m

\? You will need to restart 1o effect these changes. Restart now?

oK | cencel |

Figure X€3: Restart client

The LS Client will now attempt to connect to the specified LSE Server URL upon restart.

Add LS Server URL to LS Client manually

You can also add the Leadscope Server URL to the LS Client manually by editing the
%USERPROFILB&cumentsLeadscopdLSE Client Installation Folder]
\resourcessettingd LSEPreferences.xfité.
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First edit the file in an editor that will preserve the formatting (such as WordPad, then locate the Userinfo >
requestedServerUrkey and enter <LSE Server host name>:1;danhe value associated with the following
key.

<key name="UserInfo">

<key name="requestedServerUrls">

<value type="  java.lang.String">< LSE Server
host name>:1;lan </value >

</k ey>

Save the file in the original XML format and then restart the LSE Client and it will attempt to connect to the
configured LSE Server URL.

Leadscope Client Upgrade

This section details the upgrade procedures for the Leadscope Client. Typically, Leadscope releases several
point releases a year to introduce minor features and/or address bugs and known issues. Point release
upgrades (for instance, upgrading from version 3.8.1 to version 3.8.2) normally involve the replacement of
the certain Java library files. Major and minor release upgrades normally require the installation of a new
Leadscope Client as the underlying application structure may have changed in a manner that cannot be
addressed by the normal upgrade facility.

Point release upgrades can be upgraded from the Leadscope, Inc. servers (via an HTTPS connection to
www.leadscope.com) for standalone clients such as Leadscope Personal or the Leadscope Model Applier.

These applications will check for available upgrades at startup and prompt the user. The Leadscope Hosted
and Enterprise Clients can be upgraded using the Leadscope Server client auto-update facility and prompt
the user to upgrade when connecting to the server.

Alternatively, the Leadscope Client can be upgraded manually by copying the appropriate upgrade files to
the

%USERPROFILB#&cumentsLeadscopdLS Client Installation Foldarpdatesfolder. The upgrade is
distributed in an Updater executable (.exe) file.
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http://www.leadscope.com/

Updating the Client ldgense

The LS Client includes a local license file located at %USERPROFILB#%€umentsLeadscopgLS Client
Installation Ftder)\resourcessettingsdlicense.xmlOn occasion, it is necessary to update the client license
file. For any LS Client, this can be done by directly replacing the license file when the application is stopped
For the Model Applier, the license can also be replaced while the application is running by browsing to the
Aboutsection and selecting the Replace License Fdption (Figure X6-9). Both the LSE and LSH clients can
also have their license files remotely replaced upon connecting to the server.

o)
= @ Leadscope

AA

Leadscope Model Applier

Version 2.1.1-1

Licensed Modules:

LSML: 3.0.27 -

CCRIS Genetox Database

FDA CDER GeneTox Database v
Check for Updates ] [ Replace License File

Copyright © 2013 Leadscope, Inc. All rights reserved.
Technology is protected by U.S. Patent 6,323,852.

Warning: This computer program is protected by copyright law and international treaties.
Unauthorized reproduction or distribution of this program, or any portion of it, may resultin
severe civil and criminal penalties, and will be prosecuted to the maximum extent possible

under the law.

Figure X€&9: Replace license file option in the Model Applier
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APPENDISEVEN

Calculated Properties

Overview

Leadscope calculates nine physicochemical properties for every chemical loaded by the application. In

addition to the intrinsic value of these properties they are also commonly used as data set filters or QSAR

model predictors. This appendix describes each of these properties, including:

ALogP

Hydrogen Bond Acceptors
Hydrogen Bond Donors
Lipinski Score

Molecular Weight
Parent Molecular Weight
Parent Atom Count

Polar Surface Area
Rotatable Bonds

Identification of Parent Substance

To calculate many properties, such as Parent Molecular Weight, salts must be removed. The following steps
identify the parent molecule in a multi-component substance:

=

o v oA W

Remove equivalent fragments

Remove water, H+, O-, H30+

Delete all inorganic single atomfragments

Neutralize the structure

Delete all components comprised of only inorganic atoms

Remove (organic) salt fragments using a pre-defined dictionary of salts; e.g., acetate, tosylate,
etc. (see Appendix 2)
For ALogP and PSA, identify zwitterions
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Calculated Property Definitions

1. Molecular Weight: The sum of the atomic masses of all the atoms in the molecule
2. Parent Molecular Weight: The sum of the atomic masses of all the atoms in the parent
molecule
Parent Atom Count: The number of all the atoms in the parent molecule
4. Rotatable Bonds The number of single, non-terminal acyclic bonds
Hydrogen Bond Acceptors (HBA):
Any doubly bonded oxygen
b. Any singly bonded oxygen, such as anion A-O- or hydroxyl A-OH
c. Uncharged imine, nitrile, or aromatic N. Examples of imines include C=NH, or C=N-Ak;
aromatic N includes ARO -N-ARO, where both ARO-N bonds are cyclic, aromatic
d. An ether oxygen in the form C-O-C, where neither C is substituted by a doubly-bonded
N, S, or O; e.g., neither Cis part of a carbonyl
e. at most one Cisaromatic
f. the Ois acyclic e.g., C-O-Cis cyclic, both C are sp3 hybridized
g. Any doubly bonded sulfur in thioxomethyl C=S, where S has no other attachments
6. HydrogenBond Donors (HBD):
a. Any OH not part of an oxo acid (A hydroxyl of an oxo acid is considered ionized at
physiological pH and will be recognized as an HBA.)

b. Any NH notin a tetrazole or N-trifluoromethyl-sulfonamide
7. Polar Surface Area Molecular polar surface area (PSA) i.e., surface attributed to polar atoms, is
a descriptor that has been shown to correlate well with passive molecular transport through
membranes and, therefore, allows prediction of transport of drugs. !

8. ALogP: Molecular hydrophobicity (lipophilicity), usually quantified as log P (the logarithm of 1-
octanol/water partition coefficient) 2

9. Lipinski Score: Lipinski’s Rule offive is a simple way to assess a compound’s oral bioavailability
based on upper limits of the compound’s logP, Molecular Weight, and the Number of Hydrogen
Bond Donors and Acceptors.? This score has a value between 0 — 4 and indicates the number of
the following rules that are violated:

a. if ALogP is greater than or equal to 5.0 - add 1;

b. if Parent Molecular Weight is greater than or equal to 500 - add 1;
c. ifthe sum of N+O atoms is greater than 10 - add 1;

d. if the sum of NH + OH is greater than 5 - add 1.
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