
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

KRAB-ZNFs: controllers of transposable element activity and safeguards of
genome integrity

Roels, J.R.E.

Publication date
2025

Link to publication

Citation for published version (APA):
Roels, J. R. E. (2025). KRAB-ZNFs: controllers of transposable element activity and
safeguards of genome integrity. [Thesis, fully internal, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, P.O. Box 19185, 1000 GD Amsterdam, The Netherlands.
You will be contacted as soon as possible.

Download date:11 Feb 2026

https://handle.uba.uva.nl/personal/pure/en/publications/krabznfs-controllers-of-transposable-element-activity-and-safeguards-of-genome-integrity(10d4e68e-c31a-4a61-92f3-059e12631be2).html


188 |    Appendix

PhD portfolio

PUBLICATIONS

Roels, J.R.E., Brandor!, J.E., de Geus M. & Jacobs, F.M.J. (in preparation) ZNF90 controls the 
expression of a subset of HERVH retrotransposons in human pluripotent stem cells.

Partiot, E., Hirschler, A., Colomb, S., Lutz, W., Claeys, T., Delalande, F., De"eu, M.S., Roels, 
J.R.E., ... & Gaudin, R. (2022). Trans-synaptic dwelling of SARS-CoV-2 particles perturbs neural 
synapse organization and function. bioRxiv, 2022-09.

Haring, N.L., van Bree, E.J., Jordaan, W.S., Roels, J.R.E., Sotomayor, G.C., Hey, T.M., ... & Jacobs, 
F.M.J. (2021). ZNF91 deletion in human embryonic stem cells leads to ectopic activation of SVA 
retrotransposons and up-regulation of KRAB zinc finger gene clusters. Genome Research, 
31(4), 551-563.

Ayala-Nunez, N.V., Follain, G., Delalande, F., Hirschler, A., Partiot, E., Hale, G.L., Bollweg, B., 
Roels, J. ... & Gaudin, R. (2019). Zika virus enhances monocyte adhesion and transmigration 
favoring viral dissemination to neural cells. Nature communications, 10(1), 4430.

PRESENTATIONS

Poster presentation Amsterdam Neuroscience Meeting - Amsterdam, The Netherlands 2022

Poster presentation FASEB Dynamic DNA conference - Nova Scotia, Cannada 2022

Poster presentation ONWAR PhD Meeting - Zeist, The Netherlands 2019

Poster presentation ONWAR PhD Meeting - Zeist, The Netherlands 2018

GRANTS

Travel grant recipient from FASEB Dynamic DNA conference - Nova Scotia, Cannada 2022

TRAINING

Introduction to programming in Python, the Shell, and Git version control
Amsterdam Science Park Study Group summer school

2021

Introduction to RNA-seq data analysis
Amsterdam Science Park Study Group summer school

2021

Basics in Fluorescence Microscopy and Confocal training
van Leeuwenhoek Centre for Advanced Microscopy (LCAM-FNWI)

2019

Teaching course for PhD candidates 2019

Mastering your PhD 2019



189

&

MSc internship supervision

Anouk Janssen
Generating a PRDM9 knockout for a meiotic in vitro model to explore the 
role of PRDM9 in a sex-specific context

01/2021 - 09/2021

Finn Edwards
Explorimg a functional interaction between PRDM9 and KRAB-ZNFs - 
discontinued due to COVID-19

01/2020 - 04/2020

MSc literature review supervision
Tessa van Bergen
The diversity of the epigeneitc landscape in determining the meiotic 
recombination landscape

02/2022 - 11/2022

COLLABORATIONS

dr. Martijs Jonker - SILS, University of Amsterdam
Development of a simulation model to study inheritance of recombination 
patterns across human populations.

11/2023 - 11/2024

Stijn Robben - SILS, University of Amsterdam
Design of an automated workflow for ChIPexo data processing, including 
peak calling and binding-site ranking, to explore KRAB-ZNF and PRDM9 
binding relationships.

07/2020 - 07/2021

Emma Partiot (PhD candidate) and dr. Raphaël Gaudin (PI) - IRIM, France
Generating and analysing RNA-seq data from cortical organoids to 
investigate the e!ects of SARS-CoV-2 on the central nervous system.

04/2020 - 09/2020

dr. Nilda Vanesa Ayala-Nunez (post-doc) and dr. Raphaël Gaudin (PI) - 
IRIM, France
Providing cortical organoid material to study Zika virus dissemination to 
the central nervous system.

03/2019 - 06/2019

TEACHING

Teaching assistant and guest lecturer - Human Genome Biology & Evolution 2020

Teaching assistant and guest lecturer - Human Genome Biology & Evolution 2019



190 |    Appendix

About the Author
From an early age, Judith Roels (1994) has been fascinated by human nature - wondering why we 
look and act the way we do. This curiosity led her to study the brain as the biological foundation 
of human behavior. In 2015, she obtained a Bachelor’s degree in Psychobiology at the University 
of Amsterdam, where she discovered that understanding human cognition requires insight into 
the fundamental mechanisms of neuronal function.

She continued exploring these mechanisms in the Molecular Neurosciences track of the 
Biomedical Sciences Master’s program at the University of Amsterdam. During this time, 
she conducted research in the lab of dr. Frank Jacobs at the Swammerdam Institute for Life 
Sciences under the supervision of Gerrald Lodewijk, studying the role of retroviral-derived 
RNA in neurological development and disease. For her second internship, she traveled to 
Milan to work in the lab of dr. Ra!aella di Micco at the San Ra!aele Telethon Institute. Here, 
she investigated sensing mechanisms of cytosolic DNA and activation of the innate immune 
system in hematopoietic cell lines, addressing challenges associated with the application of 
genome editing technologies. She also wrote a literature review on the molecular mechanisms 
that shape the 3D architecture of the human genome at the Netherlands Cancer Institute under 
the supervision of dr. Elzo de Wit. These diverse research experiences deepened her interest in 
DNA and the regulatory systems that shape human biology.

In 2018, she returned to the lab of dr. Frank Jacobs as a PhD candidate, diving deeper into the 
question of what makes us human at the smallest scale: our DNA. Her doctoral research focused 
on non-coding viral elements and their genomic regulators, exploring how these “genomic 
invaders” may serve both as drivers of evolutionary innovation and as sources of genomic 
instability. The results of this research are presented in this thesis. Alongside her research, 
she contributed to teaching in the Master’s course Human Genome Biology & Evolution and 
supervised students during internships and literature reviews.

Beyond academia, she has engaged with science in broader contexts: assisting municipalities 
in policy development as a social researcher at Reiger Research, volunteering at a patient-
centered hackathon at the Radboudumc, and being a loyal audience member at the Science & 
Cocktails lecture series hosted at Paradiso in Amsterdam.

As of April 2025, she works as a Clinical Genetics Laboratory Specialist Sta! Assistant at Leiden 
University Medical Center (LUMC), where she applies her expertise in DNA analysis to help 
uncover hereditary causes of disease. In this role, she continues her quest to understand how 
our genetic code shapes human lives - now with direct clinical impact.



191

&



192 |    Appendix

Acknowledgements

Finishing this thesis feels surreal. For years, it’s been such a big part of my life that it’s both 
strange and exciting to see it take its final shape. I want to take this opportunity to thank all the 
kind, brilliant, and generous people who shared part of this road with me. Thank you for keeping 
me going and making these years more than just work!

First of all, a word of thanks to my promoter Frank. During a lecture of the MNS master, I was 
introduced to your research, and soon after I got the chance to get personally involved with the 
cool and exciting stu! during my internship in your lab. However, I think things really took o! a 
year later in your elective HGBE course, where our slightly wild speculative sparring session 
about how KRAB-ZNFs might sense invading genetic elements set many ideas in motion. That 
conversation marked the start of a shared curiosity that would later grow into my PhD project, 
which I began immediately after finishing my master’s. From the start, our determination to tackle 
complex questions became the driving force behind my work. Over the course of my PhD, we 
tried many new things in the lab, some successful, like setting up the naïve cell culture protocol 
from scratch, and others less so - single-cell RNA-seq comes to mind. You gave me the freedom 
to take ownership of my projects, for which I’m very grateful, and taught me that trying and 
failing can sometimes be better than trying to foresee and avoid every obstacle in advance. We 
often found ourselves deep in discussion about how to tell the story of our findings, debating 
which words best captured our discoveries, but always with the same goal: making sense of 
the mysteries of the human genome. Over the years, the Jacobs lab has expanded with new 
colleagues and students, resulting in an extraordinary group of people who share a passion for 
science. It was special how we all took part in selecting new lab members, making sure they fit 
in both scientifically and personally. We did a lot of fun things together as a lab: sailing trips to 
the Dutch islands, camping (and eventually glamping) adventures, beers at Polder, volleyball and 
squash tournaments, and your annual invitation to enjoy oliebollen at your house on New Year’s 
Eve. One particularly memorable moment was the boat tour we took o! the coast of Nova Scotia 
during a conference, where we learned about the legend of Oak Island’s hidden treasure. Thank 
you for the many things I learned during my time in your lab, and for exploring mysteries together 
- both inside and outside the lab.

Marten, thank you for being my second promoter. You’re unapologetically yourself, fiercely 
dedicated to good science and never afraid to call out "bullshit" when you see it. Your comments 
were critical but always useful, and it was clear they came from genuine care for both the 
work and the people doing it. Despite your many responsibilities, you always found time for a 
chat, some advice, or a beer after work or the volleyball- and squash tournaments. Thank you 
for looking out for me throughout my PhD and supporting me in so many ways. It meant a lot 
knowing I could always turn to you for help. Even if I’ll never give up my Apple habits, I’ll try to 
approach my work with the same sense of humor and honesty you’ve shown.



193Acknowledgements    |

&

I would like to thank the members of my thesis committee for taking the time to read and 
evaluate my work. I look forward to continuing our discussions with some of you, and to exploring 
new perspectives with others. A special thank-you to dr. Raphael Gaudin for making the trip 
from France to attend the defense. After collaborating on two papers just before and during the 
pandemic, it will be a pleasure to finally exchange ideas in person.

A huge thanks to my paranymphs, who will stand by me during the defense, as they have 
throughout this whole adventure.

Reino!e, we go way back! You’ve been my partner in crime since my very first day in Amsterdam, 
all the way back in 2012. Our studies and lives have followed a remarkably similar path - even 
if not always side by side. However, the fact that your PhD desk ended up in the same o!ce 
as mine was hardly a coincidence. Having your support throughout these years has meant the 
world to me. Our uitwaai walks were the best therapy during stressful times. They never failed to 
put things back into perspective. I’m so grateful to have shared both the fun and the not-so-fun 
moments with you over all these years. You’re an incredibly caring and loyal friend, more than is 
probably good for you at times, or than you give yourself credit for. As my fellow Science Park 
dinosaur, it was never in question that you’d be one of my paranymphs.

Grace, you’ve played an invaluable role throughout my PhD, both as a colleague and a friend. You 
were my desk neighbor for the first three years, and having you nearby to discuss experiments, 
troubleshoot errors, or simply share thoughts made work not just more productive but also much 
more fun. When you continued in the lab as a postdoc after finishing your PhD, I was glad to keep 
you close, even if your move to the second floor meant having to pick you up for our daily co"ee 
runs. Working with you in the lab was never boring. From our ongoing brand war between Roels’ 
and Farmiloe’s stem cell culture media, complete with increasingly elaborate slogans on the 
bottles, to imagining our fictional 70s TV show Roels & Farms, featuring us as sexy, cell-culture 
crime fighting scientists - a title coined by Anton that felt both wildly specific and somehow 
exactly right. Having your support as my paranymph feels like the perfect closing to this chapter. 
Thank you for being by my side from the first day of my PhD to the last.

Also, a big thanks to Anton for his help with the amazing design for the cover and chapter pages!

My time in the Jacobs lab was made infinitely better by the people who filled it with science 
and fun. Gerrald, thank you for introducing me to the complex world of jumping genes and 
for helping me find my footing in the molecular lab, first as your intern and later during my first 
year as a PhD student. Your strongly brewed "cocaine" co"ee was always a powerful start of 
the day. Nina, you laid the foundations of the stem cell lab and the CRISPR-Cas9 protocols, 
which became fundamental for much of my work. Elise, your attention to detail in the lab, in your 
bioinformatics scripts, and in your data organisation set a standard I often tried to follow. I’m also 
glad you convinced me to join the ABC beach volleyball club, which turned out to be a great way 
to let o" some steam after work. 



194 |    Appendix

Elias, dr. Brandor!! It still feels like yesterday that we celebrated your PhD defense and the 
completion of the ambitious G4 project - me proudly serving as your paranymph. Your positivity 
and open-mindedness made it a real pleasure to work alongside you in the lab and to collaborate 
on the ZNF90 story featured in this thesis. We also had a great time dressing up and listening 
to bad music on our way to Texel or the La Chou!e brewery as part of the infamous lab outings. 

Diana, your dedication, depth of knowledge, and unstoppable spirit are a constant inspiration. 
My science crush! Brainstorming with you is as much fun as it is insightful, and I’m grateful for all 
the emotions, taco’s, tequila, and silliness we’ve shared in and outside of the lab. Keep sharing 
your special science spark wherever you go. 

Rita, lab life was brighter with you around. You have the rare skill of staying positive and unshaken 
by scientific chaos. When our cells were dying or tried-and-true protocols suddenly stopped 
working, you reminded me that optimism can be as essential to science as pipettes. You’re o! 
exploring Asia now, but I’m already looking forward to our next reunion: your defense! 

Colette, your organisational skills and experience were a great addition to the lab. Thank you 
for your kind and thoughtful advice, your perspective always helped me feel less stuck. Outside 
of the lab, I really enjoyed our decidedly less “high-brow” evenings of reality TV, extravagant 
cheese boards, and wine. I’m sad to see you, Forrest, and my birthday buddy baby Remy move 
back home, but I look forward to catching up with you all down under someday. 

Sanaz, I really enjoyed your company in the stem cell lab, where your dedication to getting 
things right knew no limits. I’ll never forget that you once considered bringing a GoPro into the 
lab to make sure you didn’t black out and mess up. 

Angie, you brought both glamour and grit to the lab. Your dedication to your organoids was only 
matched by your commitment to keeping our spirits high and our glasses full. Thank you for all 
the fun, the cheese deliveries from Italy, and for being my uno"cial spouse ever since Grace’s 
wedding - I couldn’t have asked for a better partner in both science and mischief.

Jimi, your retroviral and bioinformatics expertise was invaluable, but it was your creative energy 
that really brightened up the lab. Stickers everywhere, Hammerslagen competitions, and your 
legendary beach metal-detecting game are some of my favorite memories. I was sad to see you 
move back to the States, but our Midsommar reunion in Sweden gives me hope it was just the 
first of many catch-ups. 

Jade, you have a quiet confidence about you. Even when luck wasn’t always on your side, you 
somehow always landed on your feet - most recently in Utrecht. I’m looking forward to catching 
up at De Zaak with a beer and some snacks soon.



195Acknowledgements    |

&

Fred, thanks for letting me bother you with all my bioinformatics questions. I could have never 
dreamed that your simple suggestion: "samples = samples" could end my three day error 
nightmare. Gonzalo, our lab hero dressed in fifty shades of black! Thank you for all your help 
with the FACS and keeping the heavily used stem cell lab running. You have played a key role in 
setting up the naïve stem cell culturing protocol. And Dennis, the latest Jacobs lab member. We 
didn’t really work together, but I enjoyed our social hangouts while I was wrapping up my thesis. 

I was lucky to work together and supervise several talented students that contributed to this 
work. Anouk, from our very first meeting, you impressed me with your enthusiasm, dedication, 
independence, and positivity. Your perspective and critical questions helped me think more 
deeply about my own work. We spent countless hours together in our stem cell house, sometimes 
staying so late we’d have to sprint home before the police noticed it was past the COVID curfew. 
Wishing you all the best as you wrap up your own PhD. Also, a big thanks to Finn, Stijn and 
Matthijs for their input to the projects and for contributing to the fun outside of the lab.

The Jacobs lab is part of the Molecular Neuroscience group, and I’m very grateful to everyone 
for their input, encouragement, and genuine interest in my work. 

Lars, your clothes are dark and your humor darker. On multiple occasions, I tried to brighten 
up your aura with glitter and bubbles (in the car), though your enthusiasm was… limited. You 
mastered the art of non-verbal communication - from kicking my chair and silently pointing at 
Reino!e’s desk when entering the o"ce, to waving repeatedly and insistently - yet somehow 
you managed to say a lot. Thanks for the Duvels, the sarcasm, and the steady support when it 
mattered.

Marco, whenever you stopped by the o"ce looking for one of your PhD students, you always 
took a moment to ask how I was doing and have a quick chat. Thank you for your genuine 
interest and for adding fun to both work and social occasions. Together with Frank, your recurring 
cameos as the Mongolian eagle-hunting and Mexican mariachi "friends" brought a special kind 
of spirit to the Christmas lunches.

Simone, we met when you were in the final stages of your PhD, and you helped me get familiar 
with molecular techniques as an intern in the lab. Now that I’m finishing my own PhD, it’s great 
to see you’ve advanced your scientific career taking on the role of assistant professor at SILS. 
Thank you for being an inspiring example of a successful scientist, teacher and mom. 

Anke, we didn’t work together directly, but got to know each other whenever you stopped by 
the o"ce for a sneaky treat. With the excitement you sparked by introducing the lab to the slide 
scanner, I’m certain your Science Park legacy is firmly secured. 

Lars (Lurs) von Oerthel, Cindy, Martijn and Monica, your e#orts in running the lab were essential 
to the work in this thesis. Lurs, you set the gold standard for how a lab should be run. I remember 



196 |    Appendix

you both as the stern voice reminding me to wear my lab coat and as the person always up 
for another tea break or a beer after work. You somehow managed to stay on top of all the lab 
gossip… and, occasionally, be part of it. Cindy, you’ve always been deeply involved in keeping 
the MNS group connected, taking care of everyone and fostering a sense of community in the 
lab. I’m happy to see that you’re now also taking some time to take care of yourself. 

Swip, ahoi! A great colleague and lab DJ, with a repertoire ranging from the Sims soundtrack to 
italodisco. A highlight for me will always be the Christmas lunch where you and Elias turned a 
meeting room into a full-on Boiler Room session as the "Venn Boys". Thanks for always checking 
in on me during stressful times, it meant a lot. Jesse and Erik, the protein dream team from 
Macrobian Biotech and masterminds behind many of the streamlined workflows in your rave lab. 
Jesse, I enjoyed hearing about all your creative projects at home, and I’m especially grateful for 
the 3D-printed lab gadgets you made for me. Thank you both for your critical questions and dry 
humor. Noor, you’re so easygoing, and it was great having you around in the o!ce. Wishing you 
all the best with your teaching career.

Joost, from our pre-work squash sessions to the co!ee police assemblies fueling my ca"eine 
panic, it’s been a joy teaming up with you both inside and outside the lab. Thanks for all the fun 
o!ce chats and the camaraderie throughout. Marc, you’re serious and committed in the lab, and 
a fierce competitor at the squash court and beach volleyball tournaments. Matthijs, your critical 
eye and sharp tongue left their mark - both in scientific discussions and in your competitive 
trash talk on the squash court. It was fun joining your ChIP-seq discussions with Marten, even 
if I suspect you both held back a little when I was around. Luis, there was rarely a lunch break 
without at least one wild public transport story or a half-serious pitch for world domination. 
Thanks for keeping things unpredictable, full of fun facts, and always entertaining. All the best to 
Joost, Marc, Matthijs and Luis with wrapping up their theses. You got this!

Daniek, you’re full of energy and usually one of the first people to arrive in the lab. Your laugh 
is contagious and your clumsiness highly relatable. Thanks for all the fun times, and I wish you 
all the best with the rest of your PhD! Yuki, as the newest recruit, we only shared a brief time 
together in the o!ce, mostly during our trips to the "good" co"ee machine. I have no doubt you’ll 
soon be the new star of the stem cell lab. Wishing you all the best with your work ahead.

SILS was such a great work place, thanks to the many nice, fun and supportive people.

From the Lucassen lab: Janssen, already as interns and later as colleagues, we spent many fun 
times together over a beer in the common room. Thank you for being there from the start and 
still around to see me defend at the end. I’m happy you found a great postdoc in Groningen, and 
I wish you all the best with your next adventures in the Philippines. Jen, you always brightened 
up my days - both with your colorful outfits and encouraging words. I was excited to hear you’re 
continuing your academic career as a postdoc at LUMC, and I hope we can keep uplifting each 
other there. And a big shout-out to Jorine and Oliver, who were always there for every drinks 



197

&

and made it hard to leave!

From the Kessels lab: Lea, you’re a social butterfly who seems to have friends all over SILS. I 
don’t even remember when our paths first crossed, but I’m glad they did! Whenever we met, 
we’d give each other pep talks, you’d teach me French, or we’d laugh over drinks. Good luck 
with the final stretch of your PhD.

From the Pennartz lab: Conrado, Jean, João, Judith, Lillian, Roos, Julien, Kengo, Medina, 
Angelica, Giulia and Jorge, thank you all for the great times we had during the legendary 
Christmas lunches that stretched well past dinnertime, the many FNWI events, and other late 
nights at Science Park. Jean, thank you for your interest and help with some of the analyses 
when I was still getting the hang of the bioinformatics side, even if things were new for you too.

Tanne, my favorite adopted neuroscientist. Thanks for all the fun o!ce chats! Much of this 
beautiful thesis layout is a direct rip-o" of yours - thank you for sharing your design. You also 
o"ered your skills as a photographer for the defense, which I really appreciate. Thanks!

A big thanks to Wim, Rob, Gavin, Gideon, Hui and others who kept me company in the o!ce. 
In return for my duties as uno!cial o!ce secretary, you let me vent, helped make ours the most 
festively decorated o!ce on the 3rd floor and supplied me with more pepernoten than I could 
eat. Wim, I missed having you around in the final months when I was wrapping up my thesis. I 
hope we catch up the next time I stop by Science Park.

I’m grateful to Selina van Leeuwen, Wim de Leeuw, and Frans van der Kloet for their support 
with the generation and analysis of sequencing data.

And finally, thanks to the microbial mates down the hall: Marco, Raymond, Pim, and Nienke for 
the fun interactions on the squash court and the unforgettable karaoke nights!

Outside the lab, I’m grateful to the friends and family who made sure I didn’t spend all my time 
there.

To the Splice Girls: Paula, Tessa, Lotte and Hedwig. You were my original support team in lab 
life as my fellow interns in the Jacobs lab. It was great learning together about the (pseudo)
science behind accurate pipette calibrations, keeping our cells happy, and designing the perfect 
primer. But more than that, we found comfort in each other, kaassouflés, and the wisdom of the 
Stellingwerfse skeurkalender. Many of the relics from our time together are still in the lab, and 
have been constant reminders of the great foundation we built there.

To Jody and Wieneke, since the bachelor’s, we’ve shared many scientific and not-so-scientific 
memories. Wieneke, we did our first internship together, slowly finding our confidence as 
researchers. Over the years, we used each other’s internships abroad as the perfect excuse for 



198 |    Appendix

a trip to catch up. Jody, I even got to be your test subject in Spain at some point! I’m so grateful 
we’ve stayed in touch for all these years. It feels incredibly special to share this milestone with 
you both, and I can’t wait to celebrate the exciting ones you have coming up.

Roos, you have given me the perfect excuse to escape to Antwerp once in a while, where I could 
de-stress with the best therapy: a shopping spree at my favorite store, comfort food from a friet 
kot, and lots of quality time with you. Your strength is an inspiration, and your warm, encouraging 
words have kept me going throughout these years.

To my oldest friends: Paulien, Judith and Annelies. We’ve been growing together since primary 
school. Our paths have taken us in di!erent directions, but I’m so grateful for such long and 
steady friendships to lean on. Thank you for all the lunches, teas, and dinners where there was 
always room for my PhD struggles. Your advice and sympathy meant a lot to me. It’s a great 
feeling to know I can always count on you.

To Karen, Roos and Jet, thank you for always checking in with me and my cells. Although I’m 
not sure my clumsy metaphors about books and libraries ever really helped explain what I was 
studying, I really appreciate your genuine care and curiosity. You were there through the ups 
and downs, providing perspective and the occasional wake-up call I needed. Our summer 
holidays, weekends to Texel, and many nights of gezelligheid were the best way to disconnect 
and recharge. You are all so incredible and confident in what you do, and I feel lucky to have 
you in my corner.

To Lotte (Nala) and Sara, my wonderful roommates. Thanks for putting up with my mess, sharing 
your snacks, and cheering me on through deadlines and late nights.

A huge thanks to Nicolò. Writing a thesis takes up a lot of space, and you responded with such 
generosity.

And finally, to my loving parents, Jan and Martha. Simply put: I could not have done this without 
you. Your support, reassurance, and confidence have meant so much to me, and your grounding 
advice has carried me through the PhD. Even if the details of my work were sometimes a bit too 
abstract, you’ve always been genuinely interested and tried to follow along. At one point, I even 
asked you to write an abstract about what you thought my PhD was about - a task you found 
a bit intimidating, but you did amazingly well! It perfectly illustrates how closely you’ve been 
listening and how fully invested you’ve been over these years. You always had such thoughtful 
and interesting questions. I’m pretty sure I inherited my curiosity and drive to learn from you.



199Acknowledgements    |

&



  "...from so simple a beginning endless forms 
  most beautiful and most wonderful have been, 
  and are being, evolved."

    - Charles Darwin, On the Origin of Species, 1859
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