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Files for this workshop

> The files used In this workshop are available for download on
request

> Please send an emaill to enquiries@cresset-group.com stating the
name of the workshop
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Comparing structurally disparate molecules
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@forge

Understanding and using SAR to improve molecule design and intellectual
property
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@ torch

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

@ torch

> Uses ligand alignment as a basis > Align single chemotype
for design and SAR

Interpretation

> Ligands aligned to a reference or
Otempl ated usi ng

> Understanding design of new
molecules

> Decipher complex SAR

> Electrostatics and shape > Aligned many chemotypes
> Shape only > Relating activities from different
> Substructure series

> SAR transfer

> Partner to Forge T create models
In Forge, use in Torch
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Torch workflow
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Look for 2D and
3D activity cliffs

(Activity Miner)

Score designs
against
QSAR models

Design new
molecules

Design against
Activity Atlas
models




Torch features
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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
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Design in 3D

> Reject designs that make no sense in
3D

No protein required i wholly 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



In this workshop

> We will be focussing on
> Advanced alignment options
> More advanced parts of the GUI

> the Activity Miner module for SAR
Interpretation
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> We will not consider
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> standard alignments
> standard design tasks



Launch Torch

(5 Untitled - Torch

File Edit Project View Display Run  Window Help

Bl € & B o) @ + HA&AEE @ ~ & XX QO

New Open Save Constraints Add Fields Align | FPlot

& L 3.0

Reset = Atoms H XEDs Fields  Shape, Display, Color @ Labels, [ Clear Mol +ve -ve wdW Hyd

Molecules F X Radial Plot A X
=
Fav Structure Title Radig

Reference {0 mals) .-
Protein (0 mols) !
Molecules (0 mols)

CIiCk Open PrOJeCt % Welcome to Torch )

(% torch

4 T Aligning molecules by 'Substructure’ can give better alignments if your molecules »
Pt are structurally related.

Grid

R

Mew Project

G, ) i
>‘ L Open Project ‘ i
Welcome to Torch! Take a look at our latest Tips and Tricks videos! 2l

Slogk e
\ J

4 1

4 ¢ Omolecules, 0 selected.
Tiles Molecules 0 U !

* | Filters | Radial Plot Properties Radial Plot

Ready
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Open a Torch project

Torch_power_user_start.fpj

1 = | € O B L] [soecmdromaie~] @ | ¥ |H *ﬁ‘f A R X008 & 0=

New Open Save Constraints AddFields Align Plot Reset | Atoms| H XEDs s | Shape, Display, Color Labels, @ Clear Mol +ve -ve vdW Hyd
_—
Molecules & X

>

Fav Structure Title Activity (Perk_¢

4 Reference (1 mol)

4 Protein (1 mol)

4 Molecules (25 mols)
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t1 ; 1, #34 7.8
f N

|

|

|

4 W%\ 4, %2 a1 A ‘
\ o 0
< | n : s 1, #34 1.000 \ ", X
[T
-y Act 7.800 | 27 molecules, 1 selected.
Tiles Molecules (%) 0 1, #34 ! .

Left mouse rotate, right mouse translate, middle mouse/wheel/Altleft scales. Shift-mouse z-clip.
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Align all ligands using substructure

e Pr

Iem € B(F b =) Q|- H®EL O ~ & X @O & Oy
Field:

New Open Save Constraints AddFieldy Align gPlot Reset | Atoms| H XEDs s | Shape, Display, Color Labels, @ Clear Mol +ve -ve vdW Hyd
Molecules & X

-
Fav_Structure

ject Viey

Activity (Perk_r. (=

Click Align s

4 Protein (1 mol)

—

maulcs are selected for processing.

‘ Show Options | Wl 2  Generating alignments ...

Click Show Options

= N 1, #34 78 [N
"’ % 5 "' —

4 @l%}\ 4,526 8.1
§ % ;

T 1, #34 1.000 \

O 0 l;f:t#;SOO | 27 molecules, 1 selected.

Left mouse rotate, right mouse translate, middle mouse /wheel /Alteft scales. Shift-mouse z-clip.
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Align all ligands using substructure

Conformation Hunt Tab

Torch Processing '

Alignment Tab

Conformation Hunt

Torch Processing ' [

Calculation Metho ) Save As.. Celete
Delete existing confar
Perform Conformation Hunt
I Maximum number of conformations 100 =
| Ma. of high-T dynamics runs for flexible rings 5 =
Gradient cutoff for conformer minimization nl,.".ﬁ. =
| Filter duplicate conformers at RMS Ny n =
Energy window 6.00 kcal /Mol =
Acydic secondary amide handling ides trans -

w Turn off Coulombic and attractive wdW forces

pration

Choose Accurate

Choose Normal

o 2 Generating alignments for 25 molecules
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Conformation Hunt | Alignme

\i

: ESubstructhe Save As... Delete

Delete existing alignme=r
Perform Alignment

Invert achiral imported confs

Choose Substr

ucture

Take shortcuts in alignments [T

Maximum-common-substructure co :
Matching rules Mormal {(element + hybridisation) -

Allow conformations to move

Perform Scoring

Score method for multiple references diuerage - l)

—
]

Fraction of score from shape similarity 0,50

Hardness of protein exduded volume [Snﬂ:

Add remove field constraints [ Mark field points C I I C k St art
]

All 25 molecules are selected for processing.

o 2 Generating conformations for 25 maolecule ‘




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 and multi-parameter optimization

>
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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 0k)

> Default and specific
profiles

Overall fit summarized
Into a score
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© Cresset

[«:New:b v]

Activity (Perk_pIC50) lower 6.0 [+

Weighting 1.00 [+ E

LipE (Perk_pICS0) Lower 3.000 |2 (3R
_Cutoff - Upper 5000 =

Weighting 100 |[% E

MW Lower 350 =
Cutoff Inverted Upper 500 =

Wweighting 1.00 = [¥v]

fal
8
-l
-
La
(=]
{4k
t3

TPSA Acceptable 20 [3| W 10 |3

Range v | Perfect 50 + to a0

Weighting 1.00 [+ E
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Minimize the calculation

>

Click Hide
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