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About us...
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Bill McCoull
• AstraZeneca D360 business lead

• Do data analysis every day in projects

• 15+ year involvement with AZ analysis tools

• End user - “I care what the tool does and how to use it”

Nick Tomkinson

• AstraZeneca D360 tools workstream lead

• Informatics analyst

• 20+ year involvement with AZ analysis tools

• Work with users to provide analysis & visualisation



Outline
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Sample availability – switching a data category folder

Design workflow – calculation cache & virtual/real compounds

3D visualisation requirements

4 R-group stripping 

5 Medchemica Matched Molecular Pairs

6 Summary



D360 status at AZ @ last UGM

4 • Since launch in 2015, D360 has become a key platform at AZ
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GSM (Global Sample Management) availability
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• Previously used an ETL process to populate a static hierarchy of 

folders in D360 data category

– Prone to errors lacked full reliability

• Moved to a real-time query of GSM availability

– Kept the same folders (avoid user confusion)

– Can add fields but not take away

– Existing queries did not break

• Pro’s

– Improved reliability & accuracy

– D360 query functionality allows easier & more powerful 

querying of availability than existing GSM tool

• Cons

– Slow if large #cpds & complex query 

(not an issue for vast majority of use)



GSM (Global Sample Management) availability - output
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• Easy to display all samples for a specified cpd

• Or aggregated data e.g. largest solid sample or largest solution sample at specified 

concentration/solvent available



Design workflow
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• D360 facilitates the analysis step of the design-make-test-cycle

• D360 is a project query, visualisation and analysis tool

Design set 

of cpds

Automatic 

calculation 

of 

properties

Select 

compounds 

to make

Calculation 

cache

Make & 

test 

compounds

Analysis of 

real cpd

data

Analysis of 

virtual & 

real cpd

data

Design set 

of cpds

Calculation 

cache



Design 
workflow
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• ChemTrax used to manage progress of design sets through DMTA process

• Design sets of compounds created against design hypotheses

• Swim lanes used for each step in the process
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Design 
workflow
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• Calculations displayed real-time against each compound

• Design team can make informed compound selection
– Projects choose what calculations are important to them
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Design 
workflow
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• Design set moved to next lane

• Ready for synthesis
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Design 
workflow: R
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Design set 

of cpds

Automatic 

calculation 

of 

properties

Select 

compounds 

to make

Make & test 

compounds

Analysis of 

real cpd

data

Analysis of 

virtual & real 
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Design set 
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AZ curve viewer - needs 

rebuilding for reliability

Form viewer -

equations would 

add value

Design set ID used to 

filter to compounds of 

interest

Chemical series manually copied 

into annotation to allow

1 ] display in form viewer

2] improve query speeds

Crystal structure info & link 

to view – what about 3D 

modelling in D360?

Synthesis information 

including lab notebook ref

AZ bespoke protocol saved as 

a macro & used in equation
Clab calculations retrieved 

from cache or run

Predefined plots to aid 

analysis of design set



Design 
workflow: V&R
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Design set 
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of 

properties

Select 

compounds 

to make

Make & test 

compounds

Analysis of 

real cpd

data

Analysis of 

virtual & real 

cpd data

Design set 
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Can assess if V cpds not 

made from original design 

are worth revisiting

Curve viewer & plots import

Form viewer needs recreating –

calculations would be useful to display

Cpd Union has mix 

of virtual (DC..) & 

real (AZ..) ID with 

unique SMILES ID

Can assess how well 

calculation predict R cpd

experimental values

Real data imported 

from original query

Calculations and macros 

need to be recreated to 

run V&R

Can toggle off/on 

virtual or real cpds

V cpd with pred low 

logD & CLint (high 

confidence) thus 

worth making

Chemtrax data 

imported from 

original query



3D Visualisation - Requirements

• Dynamic selection & editing of ligand (2-way)

• Save and share visualisations

• Read target and electron density/grid information

• Access to computational methods (docking/minimisation/FEP)

• Customizable interface

• Easy ways to focus in on binding site

• High quality rendering & antialiasing, display interactions, grids & surfaces 
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2-way link between 2D-plots, 3D ligand 

visualisation and D360 dataset rows

Mock-up



3D Structure Viewer

Mock-up

2-way link



3D Structure Viewer

3D Structure Viewer

Same ligand, 

different target

Mock-up

3D vis linked to 

all plots



R-Group Analysis

• fRGS

• Pipeline Pilot/Spotfire

• SARPlatform

• D360

• Moesaic

Related applications

• Matched pairs 

• Spark
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D360 R-Group Analysis

v 9 v 10

Recent changes have removed Auto 

generation of MCS and R-Groups
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fRGS Workflow(s)

SDFile

Patents, 

ibex etc

Paste IDs

Import text IDs

Import 

Smiles Define, 

Store, Share 

& Manage 

Cores

Strip JMP, FW Predictions

• Chemminer – hierarchical environment visualisation

• 2D pharmacophore and plotting

• Rgroup fingerprint – also says where pharmacophore 

features are missing (known unknowns) 

Hole-filling and 

creates smiles for 

Chemtrax

• Some of this functionality is available in D360 but still significant gaps
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Machine-Learning Atom Contributions
Model Interpretation

Useful to see what data has 

contributed to the visualisation

Mats Eriksson, Hongming Chen, Lars Carlsson, J. Willem M. 

Nissink, John G. Cumming, and Ingemar Nilsson,Ulf Norinder, 

Peter Varkonyi
Journal of Chemical Information and Modeling (2014), 54(4), 1117-1128, 

Journal of Chemical Information and Modeling (2013), 53(6), 1324-1336
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Comparative performance

fRGS D360 SAR Platform

1 Multiple mappings Yes Yes Yes

2 Chiral R groups Yes Yes Yes

3 Chirality in the core No Yes Yes

4 Chirality at attachment point No No – scrambles core Yes

5 Symmetry Yes but needs improving ? Yes

6 Double bond geometry in core ? ? ?

7
R groups as linkers Yes except if linker is single atom Possibly – seems odd

No – not in Auto RGroup 

detection.

8 R groups that cyclise onto core Yes Yes -but odd No

9
“C vs N in aromatic ring” No – need to draw 2 cores

OK for aliphatic C/O not 

checked for c vs n
Yes – input as SMARTS

10 Automated core perception No MCS removed from v10 Yes

11 #compounds matching MCS No No Yes

12 Alternative tautomers in core or R groups ? ? ?

13 Double/triple bond to R groups Yes Yes ?



3 bonds
apart

2 bonds
apart

Number of bonds between linker and the ‘aromatic nitrogen’ pharmacophore
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apart

fRGS example: 2D pharmacophore



R-Group Requirements:

• Core entry, management and perception:

• Autodetect core

• Edit core or supply from scratch. Manage (save, share) cores.

• AZIDs, virtual compounds (mol/smiles), external compounds etc. from Database, SD, text and clipboard. Ideally from 

within D360. 

• Handle poorly defined compounds – chiral mixtures etc. and any enhanced features. 

• Provide user-defined ability to handle equivalencing of structures, cores and R-Groups. For example, R and 

Racemate in R-Group. 

• Also need to retain enhanced stereo in R-Group and core. (What to do about relative stereo between core and R-

Group? The following example loses the relative relationship between the 2 stereo centres.) This is NOT currently handled 

by any approach.
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“AZ have especially pair-dense data.

Prediction is 2000 CPUs for 1 month. With current 140 CPUs on HPC this will take all year (840K done so far and 

expected to slow down).

Running pair-finding interferes with update of existing information for current projects. (Data currently available through 

Ideal.)”

• Data availability through D360

• Performance of federated teeid view unacceptable due to Union SQL statement

• ETL daily build into datamart using Pipeline PIlot

Matched-Pairs



Matched-Pairs: D360 Comparison viewer



Matched-Pairs: D360 formulas



What next for AZ & D360?
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• v19 rollout in Oct19

• HTS data integration

• More reliable curve viewer

• Integration of AI/ADD tools, 3D vis tools

• Future infrastructure



Summary
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• Swapping/modifying data sources (GSM) requires significant planning

• D360 useful in design meetings for visualising data on real cpds

• Virtual & Real (Cpd Union) data category aids design/analysis – still WIP

• 3D visualisation is important to AZ going forward

• R-group analysis and MMPA still WIP
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