
Examination committee

prof. dr. ir. Katleen De Preter - chairwoman
dpt of Biomolecular Medicine, 
Ghent University, Belgium

prof. dr. Frauke Coppieters
dpt of Biomolecular Medicine, 
Ghent University, Belgium

prof. dr. Maite Huarte
Centro de Investigación Médica, 
University of Navarra, Pamplona, Spain

dr. Tim Pieters
dpt of Biomolecular Medicine, 
Ghent University, Belgium

prof. dr. Geert Berx
dpt of Biomedical Molecular Biology, 
Ghent University, Belgium

prof. dr. Lieve Brochez, MD
dpt of Head and Skin, 
Ghent University Hospital, Belgium

Contact 

shanna.dewaele@ugent.be
shanna_dewaele@hotmail.com
      
linkedin.com/in/shanna-dewaele-75594225
         @DewaeleShanna

Acknowledgements
To Pieter. You are one of the most talented scien-
tists I know and an endless source of ideas. This 
thesis wouldn’t be possible without your guidance, 
to-the-point meetings, support, scienti�c knowl-
edge and the eternal calm you convey, even when 
things don’t go as planned.

To Jo. The way you support people, give insights 
and feedback on projects is inspiring for everyone.
Thank you both to give me the chance to work with 
you. It was a great honor.  

To all the members of the OncoRNALab. Thanks for 
creating such a nice atmosphere to work in!

To all collaborators and scientists who contributed 
to this thesis.

To the members of the examination board. Thank 
you for evaluating and improving my thesis.

To my family and friends. Thanks for being there!

To Dieter, Ine, Lore and Noor. Without you, this 
wouldn’t be possible!

Short curriculum vitae

2007-2010
Bachelor - Medical Laboratory Technology 
(Kaho Sint Lieven, Ghent)

2010-2013
Lab technician 
(AZ Groeninge, Kortrijk)

2013-2016 
Master of Science in Biochemistry and 
Biotechnology (Ghent University)

2016-2021
FWO PhD fellowship 
(OncoRNALab, Ghent University)

Unraveling the therapeutic
potential of SAMMSON lncRNA
inhibition in uveal melanoma

Shanna Dewaele

supervisor
prof. dr. ir. Pieter Mestdagh

co-supervisor
prof. dr. ir. Jo Vandesompele

Public PhD defense to obtain the degree of
‘Doctor in Health Sciences’

January 11, 2022



Publications in this thesis
Paper 1

The long non-coding RNA SAMMSON is essential 
for uveal melanoma cell survival

 
Shanna Dewaele, Louis Delhaye, Boel De Paepe, Eric De Bony, 
Jilke De Wilde, Katrien Vanderheyden, Jasper Anckaert, Nurten 
Yigit, Justine Nuytens, Eveline Vanden Eynde, Joél Smet, Maxime 
Verschoore, Fariba Nemati, Didier Decaudin, Manuel Rodrigues, 
Peihua Zhao, Aart Jochemsen, Eleonora Leucci, Jo 
Vandesompele, Jo Van Dorpe, Jean-Christophe Marine, Rudy Van 
Coster, Sven Eyckerman and Pieter Mestdagh. 
Oncogene. 2021

Paper 2

mTOR inhibition enhances delivery and activity of 
antisense oligonucleotides in uveal melanoma 
cells

 
Shanna Dewaele, Louis Delhaye, Boel De Paepe, Bram Bogaert, 
Ramiro Martinez, Jasper Anckaert, Nurten Yigit, Justine Nuytens, 
Rudy Van Coster, Sven Eyckerman, Koen Raemdonck and Pieter 
Mestdagh
Under review

Submitted patents
Combinations of therapeutic agents for treating 
uveal melanoma
submission number: EP19177294.6; PCT: PCT/E P2020/064430, 
2020

mTOR inhibition improves lipid mediated 
antisense oligonucleotide and small interfering 
RNA delivery and activity
Submission number: EP21197163.5; PCT: PCT/E P2021/004; 2021

Full text thesis

De grote lijnen
Uveaal melanoom (UM) is een eerder zeldzaam, 
maar zeer dodelijke vorm van kanker. UM is de 
meest voorkomende intra-oculaire kwaadaardige 
ziekte bij volwassenen en momenteel bestaan er 
enkel behandelingen voor de primaire tumor. 
Ondanks deze behandeling, ontwikkelt bijna de 
helft van de patiënten uitzaaiingen, meestal in de 
lever, wat gewoonlijk fataal is binnen 1 tot 3 jaar. 
Dit toont aan dat er een hoge nood is aan de 
ontwikkeling van nieuwe behandelingen en dan 
voornamelijk voor metastatische UM. 

In deze thesis heb ik mij gefocust op het lang 
niet-coderend RNA (lncRNA) SAMMSON dat tot 
expressie komt in (uveale) melanomen en afwezig 
is in gezonde weefsels. Door dit lncRNA te onder-
drukken met antisense oligonucleotiden (ASOs), 
hebben we ervoor gezorgd dat de hoeveelheid aan 
SAMMSON vermindert, wat resulteert in het afster-
ven van deze UM cellen. Dit werd aangetoond in 
zowel UM cellijnen als proefdieren. Aangezien 
SAMMSON afwezig is in zo goed als alle gezonde 
humane weefsels, kan inhibitie van SAMMSON in 
zowel primaire als uitgezaaide kanker resulteren in 
tumor celdood zonder gezonde weefsels aan te 
tasten, wat de mogelijkheid voor een potentiële 
e�ectieve en veilige UM therapie aantoont.

Om het therapeutisch potentieel te verhogen werd 
een collectie van chemische verbindingen in 
combinatie met SAMMSON inhibitie getest. 
Daaruit werd mTOR inhibitor GDC-0349 geïdenti�-
ceerd als een chemische verbinding die het e�ect 
van SAMMSON inhibitie verder versterkt, wat 
resulteert in een toename van het aantal afster-
vende UM cellen.  Dit e�ect werd eveneens 
geobserveerd in andere kankercellijnen en in 
combinatie met andere therapeutische moleculen 
zoals siRNAs.

The details
Due to its resistance to chemotherapy and 
disapointing results with existing immunothera-
peutic agents, the unmet need for metastatic UM 
therapies remains high. Since the �eld of lncRNAs 
is emerging and the role of many lncRNAs in 
disease regulation has been demonstrated, we 
investigated the therapeutic potential in UM of a 
speci�c lncRNA called SAMMSON. 

Pan-cancer RNA sequencing data revealed higher 
SAMMSON expression levels in metastatic tumors, 
compared to matching primary tumors and no 
expression in adult healthy tissues (paper 1).  
Through perturbation of SAMMSON in vitro and in 
vivo using LNA-modi�ed gapmer ASOs, I demon-
strated the importance of SAMMSON expression 
for UM cell survival. SAMMSON inhibition reduces 
UM cell viability through induction of apoptosis, 
irrespective of the mutational status of the UM cell 
line. Mechanistically, we could demonstrate 
SAMMSON to be involved in the regulation of 
mitochondrial and cytosolic translation.

To further improve the therapeutic e�ect, an in 
vitro screen was performed where SAMMSON 
inhibition was combined with a library of 2911 
clinical stage compounds (paper 2) to identify 
synergizing compounds. Cell viability results 
revealed mTOR inhibitor GDC-0349 to be the most 
potent compound. By means of confocal microsco-
py, I was able to demonstrate that GDC-0349 
enhances the cellular uptake and reduces the 
lysosomal accumulation of the SAMMSON ASO, 
which is suggestive for improved ASO activity. 
These observations could be con�rmed with the 
enhanced SAMMSON knockdown observed in the 
combined treatment. Additionally, improved 
target knockdown in the combined treatment 
could also be demonstrated when using alterna-
tive mTOR inhibitors as well as additional lipid 
particle complexed and encapsulated ASOs and 
siRNAs in multiple cell lines. 


