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The Solution:
A custom SurePrint lncRNA microarray has been constructed that 
contains probes for more than 21,000 human lncRNA transcripts.
The end result is sensitive, ef  cient, and rapid interrogation of the 
expression of all the lncRNAs contained in the LNCipedia database 
for small and large-scale lncRNA studies.

A Custom Gene Expression Array for 
More Than 21,000 lncRNAs 
The eArray online microarray design application enables rapid 
probe design using the LNCipedia database.  

The Challenge:

• Long non-coding RNAs 
(lncRNAs) are being shown 
to have a myriad of regulatory 
functions that need to be fully 
understood 

• Only a fraction of the lncRNAs 
have been characterized 
experimentally

• More than 32,000 lncRNA 
transcripts representing 
over 17,000 genes have been 
identi  ed across several 
databases, requiring  expression 
studies that can interrogate all 
the transcripts simultaneously, 
from one database

The laboratories of Professors Björn Menten and Jo Vandesompele at Ghent 
University are studying the role that lncRNAs play in the development of several 
diseases.  In order to do so, they have developed a veri  ed, annotated and 
comprehensive database of the known lncRNAs in the human genome, known as 
LNCipedia [1].

The LNCipedia database has been used to develop a custom SurePrint expression 
array that provides sensitive assessment of the 21,000 lncRNA trancripts (derived 
from 11,000 genes) represented in version 1.2 of LNCipedia, as well as all of the 
mRNAs represented on the SurePrint G3 Human Gene Expression 8X60K v2 
microarray.  The microarray was easy to construct using the eArray online 
microarray design tool, and it provided fast turnaround, high throughput analysis of 
samples at low cost, relative to RNA sequencing.  Finally, microarray data analysis 
is quite straightforward. 



A SurePrint Custom lncRNA Microarray
While many studies of lncRNA expression have been conducted 
using RNA sequencing, it can be time consuming and quite 
expensive due to the need to do very deep sequencing of the 
low abundance lncRNA transcripts. This approach is also often 
limited to only polyadenylated transcripts and often does not 
distinguish between sense and antisense transcripts. Finally, 
data analysis can be quite complex.

In contrast, the custom lncRNA microarray can be used to 
measure the expression of both adenylated and non-adenylated 
lncRNA from both strands, in addition to mRNA expression, in 
eight samples in parallel.  Three microarrays can be easily 
processed in one day, providing rapid turn-around and high 
throughput. This lncRNA custom array is currently being used 
in several studies to investigate the regulatory role of lncRNAs 
in brain neuronal development and several diseases, including 
patient studies of leukemia, breast cancer, pancreatic cancer, 
neuroblastoma and COPD.

The Agilent labeling procedure and SureScan Microarray 
Scanner provide high sensitivity and broad dynamic range, 
enabling the use of as little as 10 ng of input RNA, as shown in 
Figures 1 and 2.

The LNCipedia Database
The key to the utility of this custom lncRNA expression 
microarray is that it is derived from the LNCipedia database, 
which has been developed by Pieter-Jan Volders and co-workers 
in the Vandesompele lab [1]. LNCipedia is an ever-increasing 
catalogue of greater than 17,000 lncRNA genes represented by 
more than 32,000 transcripts (in LNCipedia version 2.1) compiled 
from the Ensembl, GENCODE, Broad Institute human lincRNA 
catalog and lncRNAdb databases.

LNCipedia contains basic transcript information and gene 
structure (a group of transcripts with partially overlapping 
exons constitutes a gene), as well as a universal transcript 
nomenclature and miRNA seed predictions. Several statistics 
are also determined for each entry in the database, such as 
secondary structure information, protein coding potential and 
microRNA binding sites. Available literature on speci  c 
lncRNAs is linked, and users or authors can submit articles 
through a web interface. Protein coding potential is assessed 
using two different prediction algorithms, the Coding Potential 
Calculator and HMMER, in addition to a novel strategy that 
detects potentially coding lncRNAs by automatically 
re-analyzing the large body of publicly available mass 
spectrometry data in the PRIDE database. The end result is a 
database that contains virtually no coding sequences. 

LNCipedia is publicly available and allows users to query and 
download lncRNA sequences and structures based on different 
search criteria: http://www.lncipedia.org.

Figure 1. Correlation between normalized (quantile) expression values 
when using 10 versus 100 ng of input RNA (Agilent Universal Human 
Reference RNA), showing excellent concordance.

Figure 2. A comparison of the percentage of probes with a background 
corrected intensity (log-transformed) above 5, using RNA input levels 
of 100, 50, and 10 ng (Agilent Universal Human Reference RNA). 
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