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1. ABSTRACT
Long noncoding RNAs do not code for proteins and exceed the length of 200 nucleotides. One such RNA, nuclear enriched abundant
transcript 1 (NEAT1), has been widely associated with cancer. It was the subject of this thesis.
The aim was to investigate if mutations in the NEAT1-gene may lead to an altered proliferation of cultured cells (Hela, U2OS).
With the gene editing tool CRISPR-Cas9, 4 mutations and a gene knockout were inserted into the cells. In a competition assay, the cells
were pooled together with wildtype cells and then analyzed with Next Generation Sequencing to quantify each mutation.
In the Hela cells, four mutations increased the proliferation. In contrast, the U2OS cells only proliferated more with one of the mutations
while another decreased the proliferation. The knockout also showed a decrease in proliferation.
These results are ambivalent and suggest that the mutations may only change the proliferation in certain cell types. The mechanism behind
this could not be identified.
2. INTRODUCTION

5. RESULTS

Long noncoding RNAs are transcripts with a
length of at least 200 nucleotides that do not
exhibit any protein coding skills[1]. One of these
lncRNAs is nuclear enriched abundant
transcript 1, NEAT1, which was studied in this
thesis. Heightened expression of this lncRNA
has been associated with gastric cancer, lung
cancer and many other pathological
conditions[2].

As seen in figure 2, the Hela cells showed a
heightened proliferation for four mutations,
as visualised in the graphic. Not significant
was the knockout.

Gene editing tool CRISPR-Cas9 is a fairly new
method used in research. A 20 base nucleotide
sequence (guide RNA, gRNA) targets the site
where the gene is to be edited. The Cas9nuclease then cleaves the DNA resulting in a
double strand break that is repaired by the cell
through non-homologous end joining[3].

6. DISCUSSION

3. AIMS AND LEADING QUESTIONS

However, the results of the U2OS are
contradicting: Not only did only one
mutation (MUT7) cause a positive change in
proliferation, the control cells themselves
proliferated more. This raises the question,
whether these findings should even be used
as evidence or if the experiment with this
cell line should be deemed unusable.
Mutation 1 caused a negative change.

Figure 3 shows the results of the U2OS. In
the U2OS cells, only one mutation showed a
higher proliferation while another one
showed a decrease in proliferation. The
knockout proliferated significantly less.

The results of the Hela cell line showed clear
results: All mutations caused the cells to
proliferate more over time. The control cells
(wildtype, CT1) were growing at a consistent
rate. Thus the evidence in the Hela cells
strongly point toward NEAT1-mutations
being able to alter the proliferation.

AIM 1: Identification of NEAT1-mutations as a
cause for a change in proliferation in cultured
cells, thus identifying them as potential cancer
drivers.
• Can mutations in the NEAT1-gene alter the
proliferation in cultured cells?

Figure 1: Visualisation of methods (Wenger, 2021). Created with BioRender.

4. MATERIAL AND METHODS

Comparing these cell lines shows very
contradicting results, as the mutations that
caused the cells to proliferate less in the
U2OS caused a strong growth in proliferation
for the Hela cells. It is unclear why this
happened.

MATERIAL:
Two cancerous cell lines: Hela (cervical
carcinoma) and U2OS (osteosarcoma).
METHODS:
After inserting four different mutations and a
gene-knockout into the cells with CRISPR-Cas9,
the cells were pooled together with
wildtype/control cells (each mutation 10% of
the population, wildtype cells 50%).
For four weeks they were collected weekly. The
DNA was extracted and the gRNAs were
amplified in a PCR. The PCR-product was then
sequenced in Next Generation Sequencing to
quantify each mutation.
The statistical analysis was done with a linear
regression test.

Figure 2: Results of the Hela cell line (Wenger, 2021).
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In conclusion, the results are not consistent
enough to be used as evidence. The
mutations may only be able to change the
proliferation in certain cell lines.

Figure 3: Results of the U2OS cell line (Wenger, 2021).
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