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Introduction
• Nonsense-mediated mRNA decay (NMD) is a pathway that 

recognizes transcripts harboring premature translation-
termination codons (PTCs), leading them to degradation, while 
also regulating the expression of certain physiological mRNAs.

• One of the branches of the NMD pathway is characterized by the 
involvement of the 3’-to-5’ exoribonuclease DIS3L2. This 
protein degrades different RNAs independently of the exosome, 
following uridylation at the 3' end by the terminal uridylyl 
transferases TUT4 and TUT7[1][2].

We aim to characterize the mechanisms involved in DIS3L2/NMD-
target specificity, uncovering the features shared by DIS3L2/NMD-
degraded transcripts.

Aims

Results
Our RNA-seq data, obtained and validated[3], containing the 
transcripts upregulated upon DIS3L2 knockdown, were compared 
with a validated NMD-target set[4]. About 7% of DIS3L2-sensitive 
transcripts overlap with known NMD-targets.

Figure 2:  DIS3L2 regulates a set of transcripts that are NMD-targets. Representative Venn diagram 
containing the set of NMD-targets detected by Colombo and colleagues[4] (left circle) and the set of 
upregulated transcripts showing more than 1 log2 fold change (FC) after depletion of DIS3L2 in SW480 cells 
(right circle). There is an overlap containing 66 transcripts that are both NMD- and DIS3L2-targets.

DIS3L2/NMD-targets have a higher GC-content in the 3’UTR 
compared to the transcriptome and a shorter 5’UTR length 

compared to the remaining DIS3L2-targets

Figure 3: DIS3L2/NMD-targets show a higher GC content in the 3’UTR compared with the transcriptome, 
while also having a shorter 5’UTR length compared to the remaining DIS3L2-targets. Statistical significance 
relative to the DIS3L2/NMD-targets group is indicated as: (*) p < 0.05, (**), p < 0.01, (***) p < 0.001 and (****) p < 
0.0001.

Next Approaches

Figure 1: Schematic overview of the NMD mechanism.
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To test in HeLa cells the expression of the following constructs:
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Results

Methods
1. RNA was extracted from the SW480 cell line (colorectal cancer type IV);
2. RNA samples were sent to Stab Vida (Lisbon, Portugal) for sample preparation and sequencing;
3. RNA libraries were prepared from three independent biological replicates for each condition (DIS3L2 or luciferase 

knockdown);
4. Libraries were run on an Illumina Hiseq 2500 sequencing platform;
5. Differentially expressed genes (DEGs) were identified by analyzing read counts per gene. Gene expression data handled 

with DESeq2 package was statistically analyzed using a Wald test, which creates lists of DEGs with adjusted p values 
using the Benjamini-Hochberg procedure [5];

6. Specific features [5’ and 3’ untranslated region (UTR) lengths, presence of introns in the 3’UTR, 5’ and 3’UTR GC- and AU-
contents and presence of upstream open reading frames (uORFs)] were analyzed in the DIS3L2/NMD-targets, versus the 
NMD-targets, DIS3L2-sensitive targets, or the remaining transcriptome by a two-tailed unpaired t-test used to compare 
the means of single control groups to single test groups;
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