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Case Studies: 
Support of Target Discovery Research 
by KNIME Textprocessing and Networkmining 



Who uses KNIME @ BI ? 
Why do people use KNIME @ BI ? 
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Is KNIME a useful tool to support 
target discovery research? 

Our Goal: 
We want to process and visualise information from external ressources … 

a) … to structure and group  data for colleagues. 

b) … to support knowledge generation by a scientist responsible for a new indication. 

 

This presentation: 
I will discuss four use cases during this presentation. 

KNIME Networking & Textprocessing  is used as a tool. 
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What are the technical prerequisites ? 

Cytoscape 
V2.8.3 

KNIME 
Plugin 

 
for 

Cytoscape 

Data Processing Data Visualisation 

KNIME Labs Nodes 
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What are the content-related prerequisites ? 

1. Pubmed Query: 
“my disease term"[all fields])OR “my 
abbreviation”[Title/Abstract]) 

 
2. Download results via PubMed 

webpage OR load results directly 
in KNIME 
 

3. Attention: Each reader has its 
advantages and disadvantages ! 

 
 

1. Gene Dictionary 
 
We use our own dictionary with about 2 mio. 
entries. 
Synonyms and identifiers  for 7 species are 
mapped to (human) EntrezGeneIDs and 
(human) StandardGeneNames. 

 
2.  Disease Dictionary 

 
There are several free ressources available: 
MeSH, ICD-10,Others: 
http://www.vistainformatics.com:8000/ben_disease_list.html 

 
 

Real example: About 3700 (20.000) articles were found in PubMed. 
These articles are the basis of all the following analyses, but are blinded in this presentation. 
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Use Case 1: How can we process the information with the 
KNIME Labs nodes? 

1. Document Grabber – to get PubMed article 
2. Term Recognition – to find terms in articles 
3. Postprocessing & Frequencies 
4. Data analysis 

a. Term co-occurence counter 
b. Tag Cloud  
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Use Case 1: How can a tagcloud structure information to 
support knowledge generation ? 

Disease from query 

„Yes! Well known to 
me as an expert!“ 

„No wonder that you 
found this gene !“ 

„Hey! Why is this disease 
mentioned together with my 

disease? Please show the 
abstracts!“ 

„This gene is interesting! 
I know that a colleague 

worked on the target for a 
different therapeutic area!“ 
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Use Case 1: What kind of information can be derived from 
co-occurences of terms in PubMed articles?  

Term1 Term2 Sentence 
cooccurence 

Neighbour 
count 

Title  
cooccurence 

Orig 
Document 

Score * 

….. my disease 202 0 24 185 934‘250 

carcinoma my disease 69 0 12 58 52‘026 

….. obesity 53 0 9 48 20‘352 

* Score = Sentence cooccurence * (1+Title cooccurence) * Orig Document  

„Hey! Why is this disease 
mentioned together with my 

disease? Please show the 
abstracts!“ 

„No wonder! “ 
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Use Case 2: How can we build a network of authors and 
PubMed articles with KNIME?  

Authors as nodes & 
PubMed articles as 
edges in a network 

1. Use CSV file from PubMed, not 
Document Grabber  node  

2. Review extracted author names (!) 
3. Insert features like Max.Year, 

#publications, ….. 
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Use Case 2: What are the „most important“ authors for 
our new indication? 

edge width: #publications 
node size: betweenness centrality 
node color: last year of publication 

Starting with already known authors ! Who are the key 
opinion leader?  
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Use Case 3:   We want to visualise the authors together 
with all their publications ! 

Authors as nodes & PubMed 
articles as nodes in a network 

Analyse network 
components and find 
top10 authors for each 
component ! 

Extract subgraphs for 
your already known 
authors! 
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Use Case 3: How can we analyse the different components 
of the network ? 

#author #publications Top 10 authors Network 
statistics 

Network in row 

4089 2279 [Meyer: 30, ….] … … 

45 24 [Smith: 20] … … 

(834 nets altogeher) 
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Use Case 3: Which publications are co-authored by the 
„most important“ authors ? 

„Link Out“ mechanisms in Cytoscape 
available to show  abstracts in a browser window ! 
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Use Case 4: Are author with high numbers of publications 
are the „most important“ authors? 
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Summary 

 Networks can integrate your information and can add a new perspective to your 
data („not just tables“). 
 

 KNIME Networkmining & Textprocessing  can support your work together with 
Cytoscape due to the existing algorithmns, but … 
 

 … you will have to bring your own dictionaries („BYOD “). 
(Commercial products will include dictionaries – but for a lot of money.)  

 

 Not perfect …. but no big issues,  only some minor problems (errors) in 
KNIME Labs nodes that were fixed by the developers on a new KNIME version. 
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Questions? 

Thank you! 


