
DLBCL is the most common non-Hodgkin lymphoma in adults.
Long non-coding RNAs (lncRNAs) represent a heterogeneous group
of protein-non-coding RNAs with a length of >200 nucleotides,
whose function affects a number of physiological and pathological
processes. Due to the short life of RNA in the blood, their
representation reflects the patient's current condition, and thanks
to the high tissue specificity, lncRNAs from liquid biopsy can be
used as biomarkers for monitoring the treatment effect.

Patients' plasma is obtained by centrifugation of whole, (K3EDTA)
non-clotting blood within 1 hour after collection. cfRNA
(extracellular RNA = cell-free RNA) is subsequently isolated and
quantified. After that, 3' polyadenylated sequencing libraries are
prepared, which are then analyzed on a new generation
sequencer (see Figure 1). Sequencing data is analysed by
bioinformatic pipeline (see Figure 2).
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lncRNAs can be used to monitor cancer or as a biomarkers for an
early detection of various malignancies. In general, lncRNAs
obtained from liquid biopsies represent potential for tumor
detection, monitoring and diagnosis. Our research will now
focus on further data analysis, finding RNA editing sites,
mutations and our data will be validated on measured dataset
using RT-qPCR.
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Differencial expression analysis of plasmatic long non-coding
RNAs in patients with diffuse large B-cell lymphoma

Centrifugation of 
whole blood (K3EDTA)

2x 10 minutes, 3000xg

Plasma aliquoting
(1 mL) and freezing

at -80 °C

Isolation of total RNA 
(Qiagen miRNeasy
Serum/Plasma kit)

Construction of sequencing 
libraries (Lexogen

QuantSeq FWD 3'mRNA)

Illumina Sequencing
(NextSeq 550 and 

NovaSeq 6000)

Fig. 1: Diagram of plasma sample collection (A), biobanking (B), RNA isolation (C), library preparation (D)
and sequencing (E).
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Fig. 2: Structure of the bioinformatic pipeline

Three independent cfRNA sequencing experiments were
performered from a total of 30 DLBCL patients before and after
treatment. Analysis across all samples revealed 8425 genes with
CPM (counts per milion) > 1000, of which 2319 were identified as
lncRNA. Regardless of gender or DLBCL cell-type (GCB, ABC) the
analysis identified 15 differentially expressed lncRNA. Data
visualisation shows two overexpressed genes, lnc-CERKL-2 and
CCDC26, which was previously described as a predictive
biomarker for acute myeloid leukemia1. In only three patients this
gene was not overexpressed before treatment. Down-expressed
genes are, for example, lncRNA COMETT, which induces MAPK
and PI3H/AKT signaling pathways and anti-sense lncRNA to
SMAD3 gene, regulating TGF-ß mediated transcription and
intracellular signaling.

Fig. 5: Heat map, showing pre-treatment expression levels of fifteen most differentially expressed
lncRNA genes across all thirty samples.

Fig. 4: Volcano plot representing differentially expressed genes in pre-treatment samples with
a p-value < 0.05 and log2 fold change > 0.5. Overexpressed genes are shown in red on the right and
downexpressed gene in blue on the left. Only lncRNAs using Biomart are annotated.

Fig. 3: List with the ten most expressed lncRNA genes in pre-treatment plasma samples.
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