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Recent research into Literature-Based Knowledge Discovery (LBKD) has been focusing on extracting 
and identifying the context of relationships between discovered concepts. That is, it seeks to determine 
a positive, negative, or even the specific nature of the relationship or influence between two concepts. 
For example, in the seminal paper introducing the practice and applicability of LBKD, Swanson (1986) 
was able to identify the connection between Dietary Fish Oil and Platelet Aggregation, and Platelet 
Aggregation and Reynaud’s Syndrome; but his initial technique was not able to identify that Dietary 
Fish Oil reduces platelet aggregation or that Platelet Aggregation is a symptom of Reynaud’s 
Syndrome. These contextual relationships are expressed in a form sometimes called semantic 
predications (subject-predicate-object) and are often in RDF triplestore standard format. My research 
proposes to source semantic predications from Linked Open Data to provide the context of the 
relationships between the entities extracted from scholarly literature. 

 
Background 

Don R. Swanson (1924 - 2012) pioneered the field of Literature-Based Knowledge 
Discovery (LBKD), which uses existing research to create new knowledge. A specialist in 
the relationship between natural and computer languages, he believed electronic databases 
to be essential to helping information science keep up with the increasing demands for 
more effective and efficient information services. His key works in demonstrating the 
effectiveness of literature-based discovery to find previously unknown connections among 
existing scientific literature and developing the ARROWSMITH system with Neil 
Smalheiser (Smalheiser, Swanson 1998) launched an entire field of study within 
information science. 

 
Swanson’s LBKD A – B – C Model 

In the seminal paper introducing the practice and applicability of LBKD, Swanson 
(1986) identified the connections between Dietary Fish Oil (A) and Platelet Aggregation 
(B), and Platelet Aggregation (B) and Reynaud’s Syndrome (C) and proposed that Dietary 
Fish Oil (A) may be connected to Reynaud’s Syndrome (C). 

 
Beyond A – B – C  

Swanson’s initial LBKD technique could not identify that Dietary Fish Oil reduces 
Platelet Aggregation or that Platelet Aggregation is a symptom of Reynaud’s Syndrome. 

 

Recent research of LBKD (Cameron, 2013, Cohen, 2012) has focused on extracting 
and identifying the context of relationships between discovered concepts. That is, it seeks 
to determine a positive, negative, or even the specific nature of the relationship or influence 
between two concepts. These contextual relationships can be expressed in a form called 
semantic predications (subject-predicate-object) in RDF triplestore standard format.  
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Table 1. Dietary Fish Oil – Reynaud’s Syndrome identified connections with semantic relationships expressed 
as RDF triples. 
 

Subject Predicate Object 
Dietary Fish Oil Contains Eicosapentaenoic acid (EPA) 
EPA Reduces Platelet aggregability 
Reynaud's Syndrome Has symptom High platelet aggregability 

 
Research Questions 

Both Cohen (2012) and Cameron (2013) were successful sourcing semantic 
predications using formal biomedical knowledge domain structures (Unified Medical 
Language System (UMLS) and Medical Subject Headings (MeSH)). My research proposes 
to source semantic predications from Linked Open Data to provide the context of the 
relationships between the entities extracted from scholarly literature. 

• How can the connections expressed in the Don R. Swanson’s seminal literature-
based knowledge discovery paper be expressed as Linked Open Data? 

• How reliable is Linked Open Data as a source for discovering contextual 
relationships between entities identified from a scholarly literature corpus such as 
PubMed? 

• Are the semantic relations extracted from Linked Open Data any more or less 
valid than semantic relations identified in the scholarly literature alone? 

 
Table 2. Dietary Fish Oil – Reynaud’s Syndrome semantic predicates expressed with Linked Open Data URIs. 

 
Subject 
(URI) 

Predicate 
(URI) 

Object 
(URI) 

Dietary Fish Oil 
http://id.nlm.nih.gov/mesh/M00085
18 

Contains Eicosapentaenoic acid (EPA) 
http://id.nlm.nih.gov/mesh/M002325
9 

EPA 
http://id.nlm.nih.gov/mesh/M00232
59 

Reduces 
http://purl.bioontology.org/on
tology/SNOMEDCT/2603700
03 

Platelet aggregability 
(Normalized to Platelet aggregation) 
http://id.nlm.nih.gov/mesh/T032300 

Reynaud's Syndrome 
http://id.nlm.nih.gov/mesh/D01192
8  

Has symptom 
http://purl.bioontology.org/on
tology/SNOMEDCT/2649310
09  

High platelet aggregability 
(Normalized to Platelet aggregation) 
http://id.nlm.nih.gov/mesh/T032300  
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