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New screening facility being established by the BHRC 

To enable academic researchers and clinicians to obtain tools 
and information for translation of basic research to clinical 
application.

We offer two complementary services:
• Probe Tools will provide affinity reagents for molecules of 
clinical interest such as candidate drug targets or 
biomarkers for diagnostic, imaging and therapeutics

•Reverse Genetics will perform whole or partial-genome 
siRNA screens of mouse or human to identify novel genes 
important in cellular pathways and human disease. 

What is BSTG? 
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Probe Tools: 
Binding 
Proteins

RNA 
aptamers

Small, stable, highly expressed



DARPin Consensus Repeat Library  
•Derived from alignment of ~700 ankyrin domain 

GAADY EFHNS IKGMG

QRWEF VDVPE AKSDS

TDHGG LISEA RGFGI

Leeds library

Binding sites 
contains 5 

randomised 
sequences       

= 1.5 x 10 19

Library of 1010

built

Phage display 
selection

Binz et al (2003) JMB 332, 489
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Applications of DARPins

Inhibition of HIV cell entry –

potential microbicides
Schweizer et al. 2008  PLOS PATHOGENS, 4 e1000109

2nd selection

Ist selection

non-specific

Winkler J et al. Mol Cancer Ther 2009;8:2674-2683

DARPin Protamine

Delivery of siRNA to tumour cells 
DARPin targeting to cell surface receptor 

DARPin fused to truncated protamine
RSQSRSRYYRQRQRSRRRRRRSRS which 
binds the siRNA
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Applications of DARPins
Human epidermal growth factor receptor (Her2) 

Her2-extracellular domain is target for Herceptin a humanized MAb

Diagnosis: Her2 over-expressed in 20-30% of breast cancer patients so 

detection is important 

DARPins selected with nM binding efficacy and “affinity matured” by EP-PCR 

to pM
Some DARPins compete for same binding site as MAbs



Evans etal (2008) Journal of Biology 7, 3

Electronic label-free detection of binding

Single binding loop: increase with 
multiple loops

Analysis of cell 

extracts

http://jbiol.com/content/7/1/3/figure/F4
http://jbiol.com/content/7/1/3/figure/F1
http://jbiol.com/content/7/1/3/figure/F2


Project approval and scheduling  

Target provided by user

Probe testing by User 

User discusses project with manager

User submits BSRG request form 

Probe Tools
Workflow

Screens performed

Hits validated and assayed

Top 3-10 clones sent to User for assessment

• non-antibody scaffolds (small , 
stable, highly expressed proteins)
• antibody fragments
• RNA SELEX 

• Phage display
• Y2H

Best probe 

purified

In vivo test of 

best probe

USER DEFINED OPTIONAL OUTCOMES

Future grant applications/publications

User studies

Other services available, including 

• binding affinity by SPR, 

• Large-scale purification of 
selected probe, 

• testing probe in vivo in 
human cells (RG service)



Reverse Genetics Service (RG)
Aim of the RG

• To enhance the reputation of the University of Leeds 
by providing a world-class whole and partial genome 
siRNA screening service to Leeds researchers

• Currently only a handful of UK Institutes offer an 
siRNA screening facility

• Established by Drs Jacquie Bond, Sandra Bell and 
Ewan Morrison, LIMM
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siRNA Technology
• RNA interference (RNAi) 

• basic cellular mechanism controlling gene expression, 
• induced in vivo by small interfering RNAs (siRNAs)

• in vitro siRNA-mediated knockdown of gene expression
• powerful/widely used for loss of gene function studies in 

mammalian cells.

• Properly applied, genome wide siRNA knockdown 
approaches can lead to:

• systems-level understanding of a process 
• comprehensive identification of the molecular components 

underlying a process
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Commercial 
libraries 

MOUSE HUMAN

Genome wide searches for 
loss of function phenotypes
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Applications of siRNA whole and partial genome screens



BioScreening

TechnologyGroup

End  point assay

Screen performed 
in duplicate

Optimisation of end 
point assay

Optimisation of cell 
transfection

Project scheduled if approved by 
Scientific Management Group

Initial contact with 
Manager

Validation of 10 hits

Analysis of results

REVERSE GENETICS 
WORK FLOW

Preparation of 
publications, MIARE 

Dissemination and 
sharing of data

Apply for external funding 
with help from the Manager

Flexibility

Reproducible, specific, 
reduced off target effects



Image Database

• Funding bodies require funded data to be freely 
available

• Encourage data sharing amongst Leeds researchers 
and clinicians

• Reanalyse screens to answer different research 
question

• Ultimately aim to make the datasets from completed 
screens
• freely available to Leeds Researchers as part of a 

searchable online database 

• Data release negotiable.   
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Leeds University CEll PHEnotype Resource

‘’LUCEPHER’’
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Funding- Costs for service based on Research Council TRAC system
External 

•Obtained in advance
•Project grants or pump-priming grants
•Grant writing input provided by service
•BSTG staff as named co-applicant 

BHRC subsidised 
•STRF 100%
•Other Leeds researchers 90%
•External funding would be required for subsequent follow up studies

Subsequent screens externally funded

Publications
•Service not for profit thus BSTG staff as co-authors

Costs



Time scales
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Reverse 
Genetics

October 
2010

Concurrent 
screens 

3-6 m

Probe Tools
January 

2010
Concurrent 

screens 

1-3m
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Summary

• BioScreening Technology Group 
http://www.bhrc.ac.uk/initiatives/technology-

groups/bioscreening-technology-group/ offers two services

• Bio marker tools
• Develop probes for biomarkers/drug targets

• FBS  & LIMM- Mike McPherson, Steve Baldwin, Paul 
KoFerrigno

• Reverse Genetics
• Whole and partial genome siRNA screening

• LIMM- Drs Bond, Bell and Morrison

• BSTG has strong synergies with the MCCB and 
Bioinformatics Technology Groups

http://www.bhrc.ac.uk/initiatives/technology-groups/bioscreening-technology-group/
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