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Background: OA is still classified based on changes in joint tissues that are visible on 
conventional radiographs. This scoring system, however, does not accommodate 
emerging information about disease mechanisms. Circulating ncRNA have been 
suggested as potential novel biomarker source 
because of compelling characteristics. 1) ncRNAs 
function as messengers of (patho)physiological 
processes and are as such released from tissues 
into the circulation. 2) ncRNAs are relatively 
stable in the circulation since they are protected 
from RNAse activity by virtue of their association 
with secreted membrane vesicles or RNA-binding 
proteins.1 For that matter, multiple recent 
studies have shown that specific circulating 
ncRNAs indeed sensitively reflect disease onset 
and progression, confirming their biomarker 
competence.2-4 Moreover, in OA, data showed 
that ncRNA in the circulation could indeed act as 
a prognostic marker, however, data is still 
limited.5-7 The aim of the Foreum pump and 
prime grant is, in a discovery driven design, 
perform RNA sequencing of plasma ncRNAs in a 
tailored OA study followed by replication and 
validation.  

Progress: In a pilot experiment ncRNAs of excellent quality and quantity for next 
generation RNA-sequencing and/or RT-qPCR were isolated according to an optimized 
protocol from plasma of an OA patient, as well as, cartilage. ncRNA sequencing was 
performed at 75 bp length, 10 million reads, single ended (Illumina Hiseq). Figure 1 
shows average percentages of different noncoding RNAs annotated for plasma and 
cartilage.8  Further exploration of the data confirms expression of the previous identified 
cartilage- and plasma-specific ncRNAs as well as the OA specific Let-7e.7  
In our discovery design of 
the FOREUM grant we have 
now included patients from 
the GARP study9 (NGARP = 
70) and age-matched
healthy controls (NORREF; 
NNORREF = 30) whereas 
isolation of ncRNAs of 
cartilage samples were included by means of another project (Figure 2). The ncRNA’s 
are isolated and currently libraries are prepared for the RNA sequencing according to the 
optimized protocol. We envision that results will fit perfectly the preparation of a 
competitive bid in the EU Horizon 2020 research and innovation action entitled: “New 
concepts in patient stratification” with topic identifier: SC1-PM-02-2017 (see below). 
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Figure1. Expression of noncoding 
RNAs. A) Percentage of different biotypes. 
B-C) Relative expression in plasma and 
cartilage. Red=plasma Green=cartilage 




