
Connected Knowledgraphs for 
successful Data Management in 
Science

Linked Open Data

2026/11/09
Jerven Bolleman



https://sparql.uniprot.org/sparql a brief history

After a decade in production
our data keeps on growing,
reaching 2 TB to download.

Number of users has grown
as well.

Took a while to select a 
SPARQL vendor. Virtuoso 
open source, by OpenLink, 
served us very well for the 
next 10 years.

In 2012 we started 
deploying a SPARQL 
endpoint. With over 5 billion 
triples it was already a 
challenging data set.

UniProt was founded by 
merging three existing 
databases. Combining their 
strengths we also went to free 
use for everyone instead of 
only free for academia.

RDF was being tested 
since 2004, but since 2007 
it was in production and a 
key data product. About 5 
GB in size to download.
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Knowledge Graph not just a Knowledge Base



Why Semantics ?



In Biology everything is connected
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During research viewpoints change
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Mission

Connecting science









(Con)Federation



Taktfahrplan for data



IRIs as identifiers
make connections possible



We must identify everything 

FAIR principle: findable 1



I am 9993, 
would you like a 
flower

Coupling of the Penicillium 
Duponti Acid Protease to 
Ethylene-Maleic Acid (1 : 1) 
Linear Copolymer. Preparation 
and Properties of the Water-
Soluble Derivative           

DGCR2 DiGeorge syndrome critical region 
gene 2 [ Homo sapiens (human) ]                  

PubMed

NCBI Gene

NCBI Taxonomy

What is 9993 ?
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AS/NZS 3112

NEMA 5-15





Borders exist, but are open



Current economic reality

SPARQL
&

RDF



data use a formal, accessible, shared, and 
broadly applicable language for 

knowledge representation

FAIR principle: interoperable 1



www.expasy.org/search/sparql



RDF + Federated SPARQL

UniProt

Lindas

DB
YOUR schema Load

?

sparql.
uniprot.org

lindas.admin.ch/query

$
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being
FAIR

allows this



Just graphs are not the answer

node:1

p:19



One semantic graph is
∑HJ =>AP� MFAHJ GLC: ~¢@LLH~ßßHMJ D}MFAHJ GL}GJ ? ßMFAHJ GLß£ � }

MFAHJ GLC: ~. SSSST

uniprotkb:P00001

http://purl.uniprot.org/uniprot/


Thank you & all SIB members
DATA SCIENTISTS FOR LIFE

sib.swiss
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