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CRUK-MI Dotmatics History 

• Workflow built from scratch around Dotmatics (2009-11) 

 

• Appeal based on several factors: 
– Encompassed chemistry and biology 

– Implementable despite no dedicated chemo-informatics expertise 

– Scalable 

– Little IT overhead 

– Readily configurable 

– Single platform? 

– SAR interrogation/visualisation tools 

– Affordable 

 

 



• Advantages: 

– No legacy data 

– De-novo setup 

• No software integration pre-requisites 

• No legacy hardware 

 

• Diasdvantages 

– No internal Oracle expertise 

• University Oracle expertise “sporadic” 

 

– No chemo-informatics expertise 

 

– “Different” IT needs…. 

 



Dotmatics 



Dotmatics 





Bugbears from a previous life… 

• Screening data is easy to capture, process and disseminate 

 

• But: 

– Access to data stored on hard drives or filing cabinets? 

• Desktops of “downsized” staff? 

– Uniform processing of “non-standardised” or “fuzzy” data? 

– Capture of “soft” knowledge? 

 

• Reliance on fixed, out-of-date and incomplete data 
repositories for decision-making 



Drug Discovery Informatics Conclusions… 

• Drug discovery databases are great except for: 

 

• Getting data in. 

 

• Getting data out. 

 

• Particularly: 

– Importing “non-standard” data 

• “unusual” data curves, in vivo data 

– Complex data retrieval 

• Pivoting and/or aggregating across multiple datasources 

 

• Our daily users are not informaticians. 
 



GETTING DATA IN… 

- Thermal Shift Data 

- Incucyte Cell screening 



Thermal Shift Assay  



How it works 

Find the max value 

Find the min value 

Exclude data points 
either side 

Fit the curve – 5 
parameter log 
logistic 

Sanity check there 
are enough points 

Loop through all wells 



Incucyte Cell Screening 

• “The best cancer cell is a dead one” 

 

• How to measure cell death? 

 

• Staining of living cells, then count at a specific time 

 

• Better way – live cell imaging 

– Monitor cell growth rates directly in the incubator, in real time 

 

• How to capture this type of data? 



Incucyte Live Cell Imaging  

• Effect of a compound monitored in living cells in real time 

 

• Many, many data points: 300 images per well of a 384-well plate! 

 

 

 

 

 

 

 

 

 

• How to parse this into “standard” data for database insertion / analysis? 

https://www.youtube.com/watch?feature=player_embedded&v=lvVb4LAkoKs


Incucyte Live Cell Imaging 

User selects raw data files and options 

R script plots growth curves 
and data points extracted at 
specified time 

Data imported into 
Dotmatics for dose 
response analysis 
- Hybrid solution 



So far so good… 

• But different tumour types grow at different rates… 

 

• Moreover, different potential therapeutic agents take 
different numbers of cell replication cycles to manifest their 
effects… 
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Example: DNA damage repair inhibitors often require longer timepoints 



So far so good… 

• But different tumour types grow at different rates… 

 

• Different agents take different numbers of cell cycles to 
manifest their effects… 

 

• Can we capture this? 

– Relate to population doubling times of untreated cells 

– Determine for each specific cell line 

– Assess drug action at this specific and unique timepoint 



Incucyte Analysis – per-cell line growth rates 

IC50 
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DMSO 0.1%, 2 x 10e4/mL 17273 30 µM, 2 x 10e4/mL 17273 10 µM, 2 x 10e4/mL
17273 3.33 µM, 2 x 10e4/mL 17273 1.11 µM, 2 x 10e4/mL 17273 0.37 µM, 2 x 10e4/mL

All data imported  into R 
(bespoke, in-house package) 

Cut-off before growth inhibition 
Number of population doublings 
calculated (in controls)  

# doublings chosen 
Growth of dosed cells 
calculated Data uploaded and analysed in Dotmatics 

Cmpd 13 

CMPD 



Benefits of Scripting 

• Automated, fast and easy to deploy 

 

• Consistent processing 

– Today, tomorrow, next year 

– Absolute data consistency 

– Absolute user consistency 

– Avoids Excel transposition errors 

 

• Less user bias, higher data integrity 

 

• Less variance over time 

• Quality decision-making data 



GETTING DATA OUT… 

- Data Warehousing 



Data Export 

• For single compounds, our database browser is great. 

• For lots of compounds, view wizard – not so great: 

• Need to understand the data structures 

• Then what to do with it? 

– Pivoting, joining, aggregating…  

Costly in terms of chemist 

time and potential for 

incorrect processing of data 



Data Analysis 



Issues 

• Limited data interpretation tools 

 

• Structural awareness requires additional plug-ins 

 

 



Vortex 

 



Issues 

• Limited data interpretation tools 

 

• Structural awareness requires additional plug-ins 

 

• Legacy / historical point of reference 

 

• Who has the “right” data? 

– Batch/compound level aggregation 

– End-user averaging 

 



Dotmatics R Integration 

– Use ROracle package to make connection to Oracle database 

 

– SQL directly in R then pulls data out 

 

– Once data is in R, can then aggregate, filter, pivot and export to text 
file which can be visualised (eg Shiny, Vortex). 

 

– Standard scripts run as an automated job, then copies output to 
accessible location – ‘Data Warehouse’ 

 

– Applications: 

• Nightly output of all project compounds and key data 

• Generate standard plots and visualisations  

 



Dotmatics R Integration 

 

• Benefits of approach: 

– All of the data analysis capability of R can be applied to data in Dotmatics 

– Standardised: no need for scientists to have to do their own piecemeal 
pivoting, aggregating, visualisation etc. 

– Consistent: scientists interrogate the same data 

– Easy to customise as we add new data types 

 

• Vortex always points to the very latest data 

 



FUTURE DIRECTIONS… 



Present chemistry workflow 



What are we working toward? 



Stumbling blocks… 

• Data exchange formats 

– The Universal Format for Interchangable Data?? 

– Mp3/JPG/CSV for the lab? 

 

– Platereaders 

• Instrument header; row; column; value; timestamp 

– Analytical Instrumentation 

• Interpretable, standard raw data output per technique 

– SMILES/SMARTS 

• Differing interpretations… 

 

• How do we drive standardisation with the vendors? 

 



Summary 

Drug Discovery is not about making and testing compounds 

 

• It is about making decisions… 

 

• Right question, of the right compound, at the right time 

– Requires easy access to all relevant data 

– Requires easy access to the latest data 

 

• Issues getting data in and out are endemic across laboratories 

 

• Demands innovative solutions to overcome 

– But these need not be overly complex or cumbersome  

 

 

Better data capabilities  Better Decisions  Medicines to patients, faster 
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