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Files for this workshop

> The files used in this workshop are available for download on 

request

> Please send an email to enquiries@cresset-group.com stating the 

name of the workshop

mailto:enquiries@cresset-group.com
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Comparing structurally disparate molecules

PDB:2ogz PDB:3g0g

Bioisosteres
Bioisosteric

groups
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Understanding and using SAR to improve molecule design and intellectual 

property
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Using electrostatics and shape to gain new perspectives on molecular design 
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Understand structure-activity using Forge

> Uses ligand alignment as a basis 
for design and SAR 
interpretation

> Ligands aligned to a reference or 
ótemplateô using 
> Electrostatics and shape

> Shape only

> Substructure

> Partner to Forge ïcreate models 
in Forge, use in Torch

> Align single chemotype

> Understanding design of new 

molecules

> Decipher complex SAR

> Aligned many chemotypes

> Relating activities from different 

series

> SAR transfer 
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Torch workflow

Yes

Develop 
pharmacophore 
(FieldTemplater)

Load ligand as 
reference

óProtein 

guidedô ï

shape and 

electrostatics

óLigand guidedô 

ïfield guided 

substructure

Align to 
references

Build 2D and 3D 
QSAR Models 

Use score for 
virtual screening

Look for 2D and 
3D activity cliffs

Score designs 
against 

QSAR models

Design new 
molecules

Summarize 
SAR in Activity 
Atlas Models

Design against 
Activity Atlas 

models

Summarize 
SAR in Activity 
Atlas models

Build 2D and 3D 
QSAR models 

Look for 2D and 
3D activity cliffs 
(Activity Miner)

Ligand 
conformation 

known?

Use low energy 
conformation

No
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> Combine multiple numerical properties 
into a single score

> Create a project profile for physico-
chemical (or other) properties

> Add properties from external server

> Color by fit to profile

> 2D 

> 3D

> Interactive scatter plots and histograms

> Storyboard to record important 3D 
views

> Split datasets into roles

> Tag molecules across roles

> Record experiments in Project notes

> Design in 3D

> Reject designs that make no sense in 

3D

> No protein required ïwholly ligand 

based approach

> Protein can be used data used in 

visualization 

> Electrostatic focus reveals more 

detail than available from 2D design

> Enables hypothesis led design

Torch features
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> We will be focussing on 

> Advanced alignment options

> More advanced parts of the GUI

> the Activity Miner module for SAR 

interpretation

> We will not consider

> standard alignments

> standard design tasks

In this workshop
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Launch Torch

Click Open Project
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Open a Torch project

Torch_power_user_start.fpj
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Align all ligands using substructure

Click Align

Click Show Options
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Conformation Hunt Tab

Align all ligands using substructure

Alignment Tab

Choose Accurate

Choose Substructure

Choose Normal
Click Start
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Protein or ligand-based alignment?

> Field-based alignment

> Uses Cresset electrostatic, shape and hydrophobic field points to align

> Scored 50% field-based similarity with 50% shape similarity

> Independent of chemical structure

> Meaningful score comparisons

> Better for libraries that have structurally diverse compounds
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Protein or ligand-based alignment?

> Maximum common substructure alignment
> Good for a library with a common core or concentric series

> Common structural features in database molecules are mapped onto conformation of 
corresponding features in reference molecule

> All other parts of the molecule are conformationally hunted

> Field/shape based scoring

> Score comparisons between molecules less useful
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> Radial plot allows for 
simultaneous viewing 
of numerical 
parameters

> By default, the smaller 
the area encased in 
green, the better the 
properties

> Customizable

> Many numbers (up to 
~15 works ok)

> Default and specific 
profiles

> Overall fit summarized 
into a score

Radial Plot and multi-parameter optimization

Good

Fair

Poor
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Minimize the calculation

Click Hide


