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Overview 

• CR-UK – Beatson Institute 

• Research Groups 

• What data we deal with 

• What ELN application we utilize and why 

• How can ELNs aid in Research Data Management 

• What we currently do with our ELNs 

• Chemistry/Biology/Biophysical/Structural Biology examples 

• Pros and cons of our set up 

• Future plans 

 



Introduction 

• Cancer Research UK – Beatson Institute 
• Core-funded Institute 
• Cancer cell behavior 
• New therapies 
• Diagnostic/prognostic tools 

 

• Close interactions with the  
     University of Glasgow 

• Institute of Cancer sciences 
•  

20+ core research groups 
• 250+ employees 

 

• Informatics Manager 
• RNAi Screening Facility (RSF) 
• Drug Discovery Programme (DDP) 

 



RNAi Screening Facility (RSF) 

• RNAi screening 
• Knockdown of gene 

expression using siRNA 

• Drug repurposing 
• Application of known drugs and 

compounds to new indications 
(diseases) 

 



RSF – Technologies & Data 

• Automation • High Content Imaging 

 
 
 
 
 
 
 

 
– Multi-parametric phenotypic 

analysis 

Test 
siRNA 

Control 
siRNA 



Drug Discovery Programme (DDP) 

Chemists 

Biologists Structural 
Biologists 

Design & synthesis of chemical  tools,   
leads & candidate drugs , Chemoinformatics 

Protein science, 
biophysics &  
x-ray crystallography 

Enzymology 
Cell biology, in vivo, 
siRNA & 
Bioinformatics 

Informatics! 



DDP – Fragment Based Screening 



DDP Strategy and Outputs 

Target Early Stage / Challenging Targets 

Undertake Fragment Based Hit Identification 

Hits to Lead Projects 

Lead Optimisation 
Projects 

Increase Target 
Validation 

Generate Tool 
Compounds 

Collaboration with 
Industry 

Beatson PI 
Collaborations 

Collaboration with 
other Academic 

Groups 

Clinical 
Development 



What data do we deal with? 

• Compound/siRNA 
registration & tracking 
 

• Experimental paper 
notebook write up 
 

• Biochemical screening raw 
reader data 
 

• Cell biology raw reader and 
image data 
 

• HCS images 
 

• Outsourced data 

• Biophysical (SPR) data 
 

• LC/MS, NMR & ITC 
 

• X-ray crystallography 
 

• Protein production 
 



Data Management Challenges 

Getting data into a database… 
• Data formats 
• Data volumes 
• New technologies 
• Custom screens 
• Custom calculations 
• External data 

 
…getting information out! 

• Structured 
• Searchable 
• Tools to do the job! 

 



Why use ELNs? 

• An obvious benefit for both groups 

• Electronic data capture & database upload 
• Ideally from the start 
 

 

• Incorporation of standardized workflows 
• “Business” rules 
• Audit trails 
• IP 
 

• Data accessibility 
• Freely available 
• Secure 
• Searchable interface 
• Aid with decision making 

 



ELN – the selection process 

• Dotmatics were developing 
an ELN solution 
– Tailor to the needs of the DDP 
– Use experience of other products 
– Initial open ended consultancy 

time/support provided 
– Integrate with other Dotmatics 

Products 
 

• Avoid multiple vendors 
 

• A parallel CR-UK drug 
discovery group had similar 
requirements 
 

 

• DDP driven 
 

• Many group members had 
used ELNs previously 
– More common in industry 

 

• A solution that worked well for 
Chemistry AND Biology 
– Not many vendors provided a one 

stop solution 
 
 

• Dotmatics (vendor) already 
had products being positively 
utilized in the academic 
Screening community 



Dotmatics - Overview 

• One of the first Dotmatics customers 
• University of Dundee Drug Discovery Unit 

 

• Dotmatics suite 
 

• Flexible 
• Modular 
• Web-based 
• Customizable 
• Licensing & pricing 
 

• Linking the data together 
• Browser 
 

• Easy to set up and maintain 
• Secure access and visibility 
• Support is good and upgrades are easy 

 



How do we use the Dotmatics modules? 

• DDP heavily utilise the chemistry Studies Notebook 
 

• Bespoke biological and structural data processed through 
Studies Notebook 

• Standard biological plate based processed through Studies 
Experimental 
 

 

NOTE – all the Dotmatics Studies components allow for data 
validation, completion, countersigning and PDF generation 

 

• Data querying and reporting through Browser 
 

• Data visualisation through Vortex 

DDP 
& 

RSF 

 

http://dotmatics.beatson.gla.ac.uk:88/vortexweb/webstart.jsp
http://dotmatics.beatson.gla.ac.uk:88/browser/query/home.jsp


Studies Notebook – DDP Portfolio 

• Chemistry 
• Biochemical 
• Biology “Basic” 
• Compound QA 
• ADMET/DMPK 
• Health and Safety 
• Medicinal Chemistry Ideas 
• Protein Production 
• Protein Request 
• Selectivity 
• SPR  
• Structural Biology 



Studies Notebook - Chemistry 

Design/draw reaction 
scheme 

Search similar reactions 

Cloning 
reactions 

Calculate 
stoichiometry & 

amounts 

Salts & Stereochemistry 
recognition for new 

batches 

Locate reagents & 
solvents 

Assign safety 
details Register 

compound  
samples 

Attach LC/MS & NMR 
spectra 

Register compound 
sample location 

Completion, countersign 
& PDF generation 

Search sample 
experimental results 

Reaction enumeration not working for us… 



Studies Notebook - External data capture 

• Cyprotex 
• Outsourced ADMET/DMPK work 
• Standardized Excel Reports 
 

• Studies configuration 
• Customized Oracle tables 
• ADMET/DMPK Studies Notebook 

Protocol 
• Studies scripts 
 

• Studies and Browser process 
• Create Studies Notebook page 
• Attach Excel file and extract data 
• View data in Browser and link back 

to original data via Experiment ID 
• Audit trail 

 

 



Studies Notebook – Internal data capture 

• Surface Plasmon Resonance (SPR) 
• Low throughput, high value data 
• GE Biacore T200 and 4000 
 

• Standardize software output 
• Enhancements from vendor 
• Excel reports of processed data 
• Affinity fit and/or sensorgram images 
 

• Studies configuration 
• Similar to Cyprotex upload 
 

• Studies and Browser process 
• Similar to Cyprotex upload 
• Additional images upload step 



The Problem… 
 

• Structural Biology data 
– Complicated to capture 
– Large files 

 

• In-house developed crystallography LIMS 
– Developed by Alexander Schuettelkopf (Structural 

Biologist) 
– Tracks requests/experiments/refinements/ structures 
– ~25 KLOC of Perl backed with a relational database 
 

• How do we get this data into Dotmatics? 
– Studies Notebook manual upload 

Studies Notebook – Automated data capture 



Studies Notebook – Automated data capture 
Initial Requirements and Plan 
 

• Access for chemists to relevant structural information 
• Linked ICB files for Molsoft Browser 
• Summary information 

• Experimental documentation for other structural people 
• SOP 
• Crystal-specific notes 

• Raw/processed data (accountability / publishing) 
• Refined structure coordinates (PDB) 
• Structure factor file (MTZ) 
• Additional metadata 
 

• A semi-automated way to upload data into Dotmatics 



Final Product 
 

• A fully automated way to upload ALL data 
– Alex added Dotmatics upload plugin to structural biology-specific custom tables 
– Directly “push” data directly to the Dotmatics database 

• No Excel template required 
• Custom and default Oracle tables/triggers 

• LIMS specific custom tables 
 

• Also a manual option for traditional Studies Experimental 
Excel/Scripting/File upload 

• Option to complete and countersign data 
 

• All data is searchable instantly in Dotmatics Browser 
– Screening Status flag 
– Structural Biology specific page 
– Link from the Experiment ID for full data 
– Studies Notebook exceeded our expectations 

 

Studies Notebook – Automated data capture 



• Browser 
• Main interface for searching Studies (and other) data 
• Link in multiple data sources 
• Flexible searching 
• “Jump” to the original Studies data upload 
• Generate reports 
• Export to Vortex 
• Bench scientist to senior management 
 

• Link to additional Dotmatics modules 
• BioRegister 
• Inventory 
 

• Link to external websites 
• NCBI 
 

• Link to non-Dotmatics databases & software 
• Accelrys (Biovia) Pipeline Pilot 
• Perkin Elmer Columbus 
• R Scripting for custom calculations 

Getting the Information out 



Pros and cons of our set up 

Pros 
• One vendor 
• Academic pricing 
• Support 

– Up and running quickly 
– Good relationship with 

vendor 
– Suggest enhancements 

• Dotmatics UGMs 
• Dotmatics used throughout 

the academic screening 
community 

• Flexible and web based 
• Easy upgrades 

Cons 
• It’s not free! 
• One vendor 

– Perhaps a mixture of 
applications could be better? 

• Maybe too flexible? 
– Over customise… 

• Chemistry centric 
– Biology components took 

longer to establish 



Would we change our set up? 

Probably not… 
 

• Unless licensing costs 
increase 
 

• Data migration undesirable 
 

• Why not in-house? 
• Set up too long 
• Resources required too big 
• Might actually cost more 

than commercial 
• Too bespoke… 
• “Off the shelf” solutions 

available already 

…but never say never! 
• There are lots more vendors: 

http://www.limswiki.org/index.php?ti
tle=ELN_vendor 
 

• And some new free ones: 
http://scinote.net/ 
 

 
 
 
 

• CR-UK specific ELN 
 

http://www.limswiki.org/index.php?title=ELN_vendor
http://www.limswiki.org/index.php?title=ELN_vendor
http://scinote.net/
http://scinote.net/


• A Beatson wide or CR-UK ELN would be nice 
 

• Likely to be expensive 
• Unless a special deal is negotiated 

 

• A basic one might work initially 
• Document management system 

 

• Data management, extraction & reporting could be 
complicated 
 

• Dotmatics works well for the DDP and RSF groups 
• Setting up within other groups would be a big task 
• Likely only some overlap… 

 

What about the rest of the Institute? 



Future ELN plans 
• Capture all research data electronically 

• Further automation 
 

• Upload new technologies 
• New equipment or software 
• ITC, CRISPR 

 

• Collaborative work 
• Outsourced/in-house 

 

• Tablet computers 
 

• Link in further Dotmatics suite components 
 

• Continued configuration, integration & 
enhancements of Studies Notebook 

 



Summary 
 

• The Beatson RNAi Screening Facility and Drug Discovery 
Programme deal with a variety of data formats many of which 
can be stored using ELNs 

 

• Dotmatics provide a suitable ELN (Studies Notebook) for the 
groups needs but also provide other complimentary data tools 

 

• Dotmatics Studies Notebook handles standardised Chemistry 
data as well as a variety of Biological/Biophysical/Structural 
Biology data 

 

• Other potential solutions are available and shouldn’t be ignored 
 

• Ideally have an ELN that benefits the entire institute or CR-UK 
 

• Always looking to enhance our set up 
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Thank you for listening 

 

Daniel James 

d.james@beatson.gla.ac.uk 

http://www.beatson.gla.ac.uk/ 
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