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Abstract Background: Integration of heterogenous resources is key for Rare 
Disease research. Within the EJP RD, common Application Programming Interface 
specifications are proposed for discovery of resources and data records. This is not 
sufficient for automated processing between RD resources and meeting the FAIR 
principles. Objective: To design a solution to improve FAIR for machines for the 
EJP RD API specification. Methods: A FAIR Data Point is used to expose machine-
actionable metadata of digital resources and it is configured to store its content to a 
semantic database to be FAIR at the source. Results: A solution was designed based 
on grlc server as middleware to implement the EJP RD API specification on top of 
the FDP. Conclusion: grlc reduces potential API implementation overhead faced by 
maintainers who use FAIR at the source.  
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1. Introduction 

Integrating sensitive, sparse and heterogenous datasets is key for accelerating research 

and patient care in the Rare Disease (RD) field. RD resources such as biobanks, patient 

registries and omics datasets are often dispersed and hard to find in order to integrate. 

The European Joint Programme on Rare Diseases (EJP RD) [1] brings together 

researchers across the RD field to address data integration problems by implementing 

the FAIR (Findable, Accessible, Interoperable and Reusable) data principles [2]. One of 

the goals of the EJP RD project is to build a so-called ‘virtual platform’ (VP) via which 

centralized and federated RD resources can be found and interrogated. Importantly, the 

underlying infrastructure needs to enable automated processing between the resources. 

A common API specification has been proposed that programmers can use in their code 

to discover resources and data records [3]. However, documented APIs are not sufficient 

for a dynamic, AI ready VP that is also interoperable outside of the EJP RD project: 

resources and their content need to be self-describing with global, machine readable 

models, in line with the FAIR principles. This can be achieved by using global ontologies 

defined in the Resource Description Framework (RDF). For many system designs, 

including the EJP RD VP, it will be a requirement that common APIs can work 
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seamlessly with this technology. In this paper, we propose a design to implement 

common APIs as a complement to resources that apply RDF to implement FAIR 

principles. The Orphanet data catalogue was used as an example.  

2. Methods 

The FAIR Data Point (FDP) is general-purpose software that helps users expose 

metadata of their resources in a FAIR manner, particularly to meet the FAIR requirement 

of machine readability [4]. An FDP therefore relies on Semantic Web technologies by 

design, including the Resource Description Framework (RDF), triple store (an RDF 

database) and the SPARQL Protocol and RDF Query Language (SPARQL) a W3C 

recommended standard to manipulate and query RDF [5].  FAIR for machines in the 

FDP is achieved in two ways. First, the FDP applies widely used RDF-based 

vocabularies such as the Data Catalog Vocabulary and Dublin Core to describe the 

resource in machine readable terms. Secondly, the FDP uses triple stores to store and 

serve the metadata. The REST API of the FDP also supports the Linked Data Platform 

(a W3C recommended specification to manipulate RDF documents via HTTP) GET call 

specification [6].  

Within the EJP RD project, a set of common API specifications is also being defined for 

programmers, including an API for discovery of resources and data records. Version 0.2 

of this API aims to address discovery of resources at a metadata level. The proposed 

APIs are based on the OpenAPI specification to implement REST API calls that responds 

with JSON documents. A requirement for the EJP RD Virtual Platform is that the APIs 

and RDF-based FAIR data points can work together. This is achieved by grlc, a server 

application that converts SPARQL queries into API calls and lets users transform the 

API call’s response to JSON documents [7]. 

 

 
Figure 1. Design to implement EJP-RD API specification on top of a FAIR Data Point. 
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3. Results 

We implemented an FDP that exposes metadata of biobank and patient registries 

captured by the Orphanet catalog2 and configured it to store its RDF documents in a triple 

store. We propose a design where the EJP RD common APIs specification is 

implemented on top of the FDP (Figure 1). The grlc server is used as middleware that 

converts EJP RD specific common API calls into SPARQL queries and the response of 

the SPARQL queries into JSON documents. We created a reference implementation for 

the “Search resource” API call3. This API call searches biobanks or patient registries for 

a given disease code from the Orphanet catalog’s FDP. Figure 2 shows the request URL 

and response for the disease code ‘Orphanet_586’ for our implementation. 

 

Figure 2. grlc REST API’s request URL and response to find resources for disease code `Orphanet_586’ 

4. Discussion 

In our work we showed how generic FAIR software solutions such as the FAIR Data 

Point and triple stores can be used to achieve specific findability and interoperability 

goals. We have presented a straightforward solution to accommodate common APIs for 

programmers without compromising FAIR principles. For implementors who maintain 

data sources FAIR at the source, implementing a common API might be a substantial 

overhead. With our solution to use middleware components such as grlc we show how 

this overhead can be reduced. A drawback in our reference implementation is that we 

only converted successful API call responses (http 200). Converting other API call 

responses such as ‘not found’ (http 404) and ‘unauthorized’ (http 401) might require 

further extension to the grlc server. 
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