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RELEVEANCE OF DATA SHARING! 

Fragmented data on prostate cancer (PC) embedded in published 
biomedical literature 

And the need to provide formatted data with biological relevance for 
generation of potential hypothesis 

Our Prostate Cancer Knowledgebase can assist biologist to 
circumvent the large amount of energy and time spent in analyzing 
pertinent biological problems involving PC 



Acessibility: http://apps.sanbi.ac.za/ddpc/   or  http://cbrc.kaust.edu.sa/ddpc  
Nucleic Acid Research, Maqungo et al., 2010 
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What is DDPC? 
•   An integrated knowledge database that has been developed to provide 
researchers with a multitude of information related to PC and PC-related genes, 
with the aim to support research of PC at a molecular level 

Why DDPC was created? 
•   To provide students, researchers and medical practitioners with enriched        
information on genes involved in PC 

What are the benefits of using DDPC?  
•  DDPC provides gene-associated data such as protein annotation, molecular 
pathways, ontologies and transcription regulation 

What is unique about DDPC? 
•  To the best of our knowledge there is no single comprehensive, web based 
resource that has integrated data solely on genes experimentally verified to be 
involved in PC 
•  It contains information on pre-compiled literature based text-mining report, 
transcription factor binding sites, drug and drug targets, and molecular 
pathways 

DRAGON DATABASE OF GENES ASSOCIATED WITH PC 
(DDPC) 



DESCRIPTION OF DDPC 

Architecture is based on three-layer structure 
•  Presentation layer – online graphical user interface developed using DHTML  
  and JavaScript 
•  Logic layer – comprises server side PHP and Perl modules 
•  Data layer – MySQL data layer (relational database) 

Data Mining 
•  Perl script – extracted data from Entrez Gene 
•  Retrieved 973 genes using query strings ‘PC-related terms’ and human(orgn) 
•  We manually curated the literature – experimental evidence such as western blot,  
   RT-PCR, immunohistochemistry, tissue microarray etc. 
•  704 genes were verified to associated with PC 
•  Additional information – PSA level, Gleason score  
•  Biological database such as GeneCards, HUGO, Entrez Gene 

DrugBank data 
•  List of drugs with potential effect on PC  
•  Absorption, distribution, metabolism, excretion and toxicity (ADMET) descriptors, 
metabolizing enzymes, drug targets, coordinate files for proteins and small drug 
molecules  
•  Links to other drug database – RxList, KEGG drug and compound,        
PharmGKB and PubChem compound and substance 



Transcription Regulation 
•   DDPC provides information on regulatory potential of PC genes and 
associated regulatory networks 
•  Information on genes’ promoters and putative transcription factor binding 
sites (TFBSs) 
•   Extracted 1766 promoters each covering region [-1000, +200] relative 
transcription start site of PC gene - FANTOM 3 promoter set based on CAGE 
libraries 
•  Mammalian matrix models in TRANSFAC Professional ver. 11.4 used map 
TFBSs to both strands of each promoter  
•  To decrease the incidence of false-positive TFBSs predictions - MatchTM 
program with a profile for score thresholds that aims to minimize false 
positives 
•  All mammalian transcription factors (TFs) known to be associated with 
TRANSFAC position weight matrices were used to obtain information on 
binding of TFs to promoters of PC genes 
•  A total 689 mammalian TFs with unique ID were extracted from TRANSFAC 
as associated with our TFBS 
•   Information on predicted TFBS, the associated TFs and genes they 
potentially control which can be mined in DDPC 

DESCRIPTION OF DDPC 



Text-mining Information  
•  Pre-compiled list of text-mined information from PubMed records has been 
integrated into DDPC 
•  An overview on potential gene interactions/associations and pathways 
•  To generate a pre-compiled result, PubMed database was queried using PC 
keywords of each of the PC gene – ‘A26C3’ OR ‘POTE22’ AND mammal AND 
‘cancer’  
•  List of 558 347 abstracts was obtained from PubMed and queried results were 
analyzed using Dragon Exploration System (DES)  
•  Text-mining dictionaries used by DES in this process were ‘metabolites and 
enzymes’, ‘genes and proteins’, and ‘chemical with pharmacological effects’ 
•  Text-mining results are shown as list of tables and graphical representations of 
interactive networks of genes of interest with other essential biological receptors 
and pathways 

DESCRIPTION OF DDPC 



GENE SEARCH 
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LIST OF GENES 
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GENE DETAILS 
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EXTERNAL DATABASES 
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EXTERNAL DATABASES 
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EXPERIMENTAL EVIDENCE 
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EXTERNAL DATABASES 
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TRANSCRIPTION REGULATION 
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TEXT MINING REPORTS 
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DRAW NETWORK 
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DRUG SEARCH 
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LIST OF DRUGS 
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DRUG INFORMATION 
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