Background

Researchers often see RNA as the temporary mole-
cule between DNA and proteins. While this is part
of the story, RNA also regulates various biochemi-
cal processes inside and outside of cells. When
RNA exists outside the cell, we call it extracellular

RNA (exRNA).

We believe exRNA in blood, for example, can
help diagnose diseases, such as cancer or Alzhei-
mer’s disease. To explore their potential, we first
need to take a step back and question how we
study exRNA: What tools can we use? and How do
these tools work? Then, we can employ this know-
ledge and uncover the intricacies of exRNA.
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Research aims

The aim of this thesis is to deepen the understan-
ding of exRNA complexity and facilitate biological-
ly relevant discoveries in this field. | tried to do so
by first highlighting critical exRNA sequencing
pitfalls (Paper 1 and Paper 3), developing rese-
arch methods (Paper 2), and then using these to
make discoveries on the biology of exRNA (Study
4).

Results

At the start of my Ph.D., we noticed that the results
of an influential exRNA-seq paper suffered from
DNA contamination. Thus, | wrote Paper 1 in
response to this article. This letter now also stands
as a plea for thorough DNA contamination control.

In Paper 2, Prof. Everaert and | developed a
method to very specifically exclude highly abun-
dant transcripts from the RNA-seq library preperati-
on. We showed this novel approach works for
small, 3’-end, single-cell, and long-read RNA-seq.

Most RNA-seq protocols include a step to turn RNA
into complementary DNA. This step is called ‘rever-
se transcription’. However, this step introduces
biases and artifacts because some RNA is easier to
turn into DNA than others. To bring this to light, |
wrote Paper 3, a review on this topic.

About two years ago, | started developing the first
method for sequencing exRNA using long-read
sequencing. | have since used this approach to
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Conclusion
The fruition of my thesis shows thcigsReslulsHilelitel Wels

critical evaluation and protocol oprigZ4illIRLl
lead to highly relevant and novel discove R

If you remember 5 things...

1. Your cells use DNA as a template for RNA,

which can then enter your blood, urine, tears, ...

. DNA can contaminate RNA research.
. The most interesting RNA is often rare and

overshadowed by abundant RNA.

. We introduce biases and artifacts when we turn

RNA into DNA for analysis.
. Intact RNA exists in human biofluids.
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