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The availability of data in the life sciences has increased dramatically in recent 

years. While the analysis of genomics data is just one example for this trend, 
modern computational biology has to face challenges in a large variety of 

contexts: in medicine, for instance, imaging and traditional lab technology, 
proteomics and other "omics" data play an increasingly important role for basic 
research and clinical practice. In particular, the integration of data that comes 

from different sources and platforms will be instrumental in cutting edge bio-
medical research. 

 
The aim of this workshop is to bring together active researchers from many of 

the involved areas and facilitate intense scientific exchange. This should lead 
to the identification of novel directions of research and potential novel 
collaborations. 
 

The workshop features presentations by renowned invited speakers, which will serve 

as starting points for discussion. Participants are encouraged to come prepared with 

questions or project ideas and join the discussion groups.  

 

This workshop specifically caters for interdisciplinary exchange and bio-medical 

researchers are highly encouraged to attend. 

 

 

Speakers: 
 
•   Gyan Bhanot, Rutgers University, New Jersey, U.S.A 

 

•   Paulo Lisboa, Liverpool John Moores University 

 

•   Guillaume Assié, Institut Cochin, Paris 

 

•   Peter Tino, University of Birmingham 

 

 



Agenda 

09:30-09:55 Coffee and welcome 
10:00-10:30 

 

 

 

10:30-10:45 

I) Paulo Lisboa 
    A Semi-Supervised Methodology for Blind Signal    
    Separation – Application to Tumour-Specific MRS    
    Sources in Human Brain Data    
 
Questions and discussion 
 

10:45-11:15 

 

 

11:15-11:30 

II) Peter Tino 
     Searching for co-expressed genes in three-color   

     cDNA microarray data using a probabilistic  model    

     based Hough Transform. 

 
Questions and discussion 
 

11:30-11:45 coffee/tea 
11:45-12:15 
 

12:15-12:30 

discussion groups (I) and (II) 
 
short summaries of discussions 

 
12:30-13:30 Lunch  

 
13:30-14:00 

 

 

 

 

14:00-14:15 

III) Guillaume Assié:    
      Classification and deciphering of new biological    
       aspects of tumors by multi-omics approaches : the    
       example of adrenocortical tumors   

Questions and discussion 

 

 
14:15-14:45 

 

 

14:45-15:00 

IV) Gyan Bhanot 
     Predicting metastasis, survival and drug    
      efficacy in breast cancer 
        
Questions and discussion 

15:00-15:30 coffee/tea 
15:30-16:00 
 

16:00-16:15 

16:15 

discussion groups (III) and (IV) 
 

short summaries of discussions 
closing 

 

 

 

 

 

 



Abstracts 

 
Guillaume Assié 

Institut Cochin, Paris 

 

Classification and deciphering of new biological aspects of tumors by multi-

omics approaches : the example of adrenocortical tumors. 

The adrenal glands produce steroid hormones in their peripheral part (also named 

cortex). Tumors can arise from the adrenal cortex. Three main types can occur: the 

malignant tumors (carcinomas), single benign tumors (adenomas), and a global 

benign proliferation of the whole cortex (hyperplasia).We studied a cohort of 

approximately 150 adrenocortical tumors with various genomics approaches 

(transcriptome, methylome, mirnome, exome, genome by SNP array). 

Unsupervised classifications showed a clear discrimination between benign and 

malignant tumors, and identified two types of cancer with very different outcome. 

Several new aspects of the biology of these tumors were also identified: the major role 

of the beta-catenin pathway in a subset of carcinomas, with the identification of a 

related new tumor suppressor gene (ZNRF3); the common hypodiploid state of 

carcinoma cells; a new miRNA signature characterizing a subset of these carcinomas, 

one being supppressed by aberrant LOH coupled with parental imprinting; the 

demonstration of the genetic / monogenic origin of the majority of hyperplasias 

(mutations ofARMC5) 

Though being observational science, genomics can have a significant impact on clinical 

management of patients through relevant classifications, and a significant impact in 

the understanding of the pathophysiology of these tumors. 

 

 

Gyan Bhanot 

Rutgers University Dept. of Molecular Biology and Biochemistry & Physics 

http://molbiosci.rutgers.edu/faculty/bhanot.html 

Predicting metastasis, survival and drug efficacy in breast cancer 

One in nine women will have breast cancer in their lifetime. ER+ and/or HER2+ breast 

cancers are treated with long term hormonal therapy. Although this treatment is highly 

effective in many cases, it fails for a significant fraction of patients, who relapse within 

5 years. I will describe some new methods to identify predictive signatures in breast 

cancer from gene expression data.  Our results show that there are three amplicons 

present in a subclasses of ER-positive/HER2-negative breast cancers which are highly 

predictive of failure of hormonal therapy targeting the ER pathway. Similarly, the 

presence of a lymphocytic infiltration into the tumor in HER2+ cases is highly 

predictive of positive response to agents such as Herceptin, which target the HER2 

pathway. Our results are also able to improve the stratification of patients classified as 

"Intermediate Risk" class by the Oncotype DX Risk Score. Finally, they suggest specific 

underlying mechanisms which are not targeted by current therapy but which are 

responsible for improved response or failure of therapy. 

 

 

 

http://molbiosci.rutgers.edu/faculty/bhanot.html


Paulo Lisboa 

Mathematics & Statistics, Neural Computing Research Group. 

Liverpool John Moores University 
http://www.cms.livjm.ac.uk/staff/staffmember.asp?UserName=cmsplisb 
 

A Semi-Supervised Methodology for Blind Signal Separation – Application to 
Tumour-Specific MRS Sources in Human Brain Data 
The clinical investigation of human brain tumours often starts with a non-invasive 

imaging study, providing information about the tumour extent and location, but little 

insight into the biochemistry of the analysed tissue. Magnetic Resonance Spectroscopy 

can complement imaging by supplying a metabolic fingerprint of the tissue. The talk 

will described a A novel approach to convex non-negative matrix factorization is 

proposed, in which prior knowledge about class information is utilized in model 

optimization. Class-specific information is integrated into this semi-supervised process 

by setting the metric of a latent variable space where the matrix factorization is carried 

out. 

 

The reported experimental study comprises 196 cases from different tumor types 

drawn from two international, multi-center databases. The results indicate that the 

proposed approach outperforms a purely unsupervised process by achieving near 

perfect correlation of the extracted sources with the mean spectra of the tumour 

types. It also improves tissue type classification. The proposed methodology has wider 

applicability for biomedical signal processing. 

 
Peter Tino 

School of Computer Science, University of Birmingham  
http://www.cs.bham.ac.uk/~pxt/ 
 

Searching for co-expressed genes in three-color cDNA microarray 

data using a probabilistic  model based Hough Transform. 

The effects of a drug on the genomic scale can be assessed in a three-color cDNA 

microarray with the three color intensities represented through the so-called 

hexaMplot. It has been demonstrated that the Hough Transform (HT, a signal 

processing technique) applied to the hexaMplot can be used to detect groups of co-

expressed genes in the normal-disease-drug samples. 

 

However, the standard HT is not well suited for the purpose because: 

 

(1) the assayed genes need first to be hard-partitioned into equally and 

differentially expressed genes, with HT ignoring possible information in 

the former group; 

 

(2) the hexaMplot coordinates are negatively correlated and there is no 

direct way of expressing this in the standard HT and 

 

(3) it is not clear how to quantify the association of co-expressed 

genes with the line along which they cluster. 

 

We address these deficiencies by formulating a dedicated probabilistic 

model based HT. The approach is demonstrated by assessing effects of the 

drug Rg1 on homocysteine-treated human umbilical vein endothetial cells. 

Compared with our previous study we robustly detect stronger natural groupings of co-

expressed genes. Moreover, the gene groups show coherent biological functions with 

high significance, as detected by the Gene Ontology analysis. 

 

 

http://www.cms.livjm.ac.uk/staff/staffmember.asp?UserName=cmsplisb
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NAME INSTITUTION EMAIL ADDRESS 

Amin Amin CEDAM AXA290@student.bham.ac.uk  

Wiebke Arlt CEDAM w.arlt@bham.ac.uk 

Guillaume Assié Institut Cochin, Paris guillaume.assie@cch.aphp.fr 

Irina Bancos School of Clinical & Experimental Medicine I.Bancos@bham.ac.uk 

Gyan Bhanot Rutgers University gyanbhanot@gmail.com 

Michael Biehl IAS DVF / University of Groningen meikelbiehl@gmail.com 

Jean-Baptiste Cazier Centre for Computational Biology j.cazier@bham.ac.uk 

Andy Clark Immunity & Infection a.r.clark@bham.ac.uk 

Debbie Cunningham School of Biosciences d.cunningham@bham.ac.uk  

Shan He School of Computer Science s.he@cs.bham.ac.uk 

Stephen Jeffares School of Government and Society s.r.jeffares@bham.ac.uk 

Neeraj Lal School of Cancer Sciences n.lal.1@bham.ac.uk 

Paulo Lisboa Liverpool John Moores University P.J.Lisboa@ljmu.ac.uk 

Tracy McLean School of Clinical & Experimental Medicine TAM146@student.bham.ac.uk 

Kara-Louise Royle School of Mathematics KXR201@student.bham.ac.uk  

Dagmar Scheel-Toellner School of Immunity & Infection D.Scheel@bham.ac.uk 

Dave Smith School of Mathematics D.J.Smith.2@bham.ac.uk 

Angela Taylor CEDAM a.taylor.5@bham.ac.uk 

Peter Tino School of Computer Science P.Tino@cs.bham.ac.uk 

Ben Willcox School of Cancer Sciences b.willcox@bham.ac.uk 

Steve Young Centre for Translational Inflammation Research s.p.young@bham.ac.uk 
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