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More than four years ago I was told that I could start as a PhD student in a 
department	where	I	enjoyed	my	bachelor’s	 internship.	At	first,	 I	expected	that	I	
would learn about bioinformatic analyses, microglia, and performing research, 
but it has taught me so much more. This way I would like to acknowledge the 
people who have cooperated during this (sometimes) challenging time.
 
At	first,	I	would	like	to	thank	Erik Boddeke and Bart Eggen. As you might know, I 
am not often lost for words, but on the 2nd of March 2016 you managed to do this. 
I	walked	back	from	Erik’s	office	to	the	Genetics	department	after	meeting	with	
the both of you and Jon Laman. I sat down and told my classmate “I think I have 
just	 been	 offered	 a	 PhD	 position	 in	 the	 neuroscience	 department”.	 Hopefully,	
your expectations from back then have been achieved. Thank you both for the 
guidance and supervision, and the opportunity to be a part of your group. Erik, I 
did not know you before I started, nevertheless, I really enjoyed having a promoter 
that likes joking around as much as I do. Our biweekly meetings shall not be 
forgotten, where various topics as: children, sheep, traveling, and ambitions were 
mentioned (in addition to the work-related topics). Bart, without you my four 
years would have been very different. Thanks to you, I was able to experience the 
atmosphere in the department and to develop a slight interest in microglia cells. 
Thank	you	for	all	the	times	that	I	could	walk	into	your	office	to	discuss	hardships	
and successes.
 
I would like to thank the University Medical Center Groningen (UMCG) and 
University of Groningen (RUG) that provided a great work environment. In 
addition, I would acknowledge the Research School of Behavioral and Cognitive 
Neurosciences (BCN) and Graduate School of Medical Sciences (GSMS) for 
funding conferences, courses, and printing of this thesis.

The past four years are accompanied by several collaborations with other 
departments and universities which I would like to acknowledge. Many thanks to 
Wia Baron, Dennis Lentferink and Inge Werkman who provided the opportunity 
to analyze the gene expression differences in white and grey matter for astrocyte 
and oligodendrocytes. This collaboration showed a different aspect of the CNS 
transcriptome. 
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Furthermore, thank you Antonio Lerario and Dipika Mohan, the three weeks I 
stayed in Ann Arbor were gone before I knew it, it was unfortunate that I had to 
leave you so soon. However, the intense discussions, pleasant meals, and your 
kindness will be in my memories for a long time. Hopefully, you will come to 
Groningen soon so that I can return the favor. Special thanks to the colleagues 
of Genomics Coordination Centre (GCC): Dennis Hendriksen, Bart Chabon, Fleur 
Kelpin, Mariska Slofstra, Gerben van der Vries, Joeri van der Velde, Tommy de 
Haan, Chao Pang, Morris Swertz, Edith Adriaanse and Erwin Winders† for the 
great experience during my internship, generating a great atmosphere and helping 
me out during the development of BRAIN-SAT. Furthermore, many appreciations 
to the many bioinformatic teachers at the Hanze University of Applied Sciences 
for the collaboration of many student projects and internships: Jasper Bosman, 
Fenna Feenstra, Arne Poortinga, Tsjerk Wassenaar and Michiel Noback.

I would like to spend some paper on acknowledgments for my dear colleagues of 
the Department of Biomedical Sciences of Cells and Systems. 
 
Meetings with Jon Laman were mostly based on skills that are broadly applicable: 
making and conducting a good PowerPoint presentation, supervising students, 
critically reading papers, and even reviewing manuscripts. Thank you for the 
opportunity of providing me a place in your department and the experiences 
I have been part of. Inge Holtman,	 we	 first	 met	 during	 the	 specialization	 of	
my bachelor where I tried to improve the back-end of the glia open access 
database. After doing this with a lot of enthusiasm, I had the courage to ask for 
an internship under your supervision Thank you for the knowledge and the fun 
times we have had up until now. Nieske Brouwer if I had to choose one word 
to	describe	 you,	 then	 it	would	be	 “role	model”.	 It	was	a	pleasure	 to	 have	met	
and work with you during our search for data, NEXTflex problems, and the many 
projects that we both collaborated on. Susanne Kooistra you are an amazing 
researcher and colleague. You are the go-to person for so many people in the lab 
and the knowledge you possess is amazing. Thank you that I could be a part of 
the	epigenetic	and	transcriptome	analysis.	Fridays	that	are	filled	with	music	to	
lighten the mood on the toughest day of the week is provided by Michel Meijer. 
Also, I enjoyed your enthusiasm in R when you discovered a new function and our 
conversations about everything. Hilmar van Weering, thinking about what to say, 
leaving, and then occasionally coming back to talk about the latest anime you 
discovered. Besides video games, color scales, and casual talks there was still 
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time for work-related issues. Tjalling Nijboer you amaze me with the information 
you possess and enthusiasm regarding these subjects. Evelyn Wesseling, it was 
very interesting to see how you performed genotyping for the lab. You are such 
a nice person and I really enjoyed your presence during the walks. Rob Bakels, 
you	are	always	happy,	making	jokes	and	still	you	can	find	the	time	to	be	serious.	
Inge Zijdewind, I think you are an amazing woman, and I still owe you a beer! 
Hopefully I will not be remembered by both of you as the decibel producing PhD 
student (sorry for any disturbances). Ietje Manting-Otter you are such a kind 
person, I really enjoyed meeting you! Sharon Brouwer, thank you for the exchange 
of	“baby”	plants,	our	room	surely	got	a	lot	nicer.	

I would like to acknowledge Harry Moes, Henk Heidekamp, and Wytske Hogewerf 
for the support during my PhD. Harry Moes, I really enjoyed the various topics 
that we discussed on the lab, ranging from burnouts to the shared interest in 
holiday destinations. 

To my dear paranymphs, thank you both for accompanying me on this day. Both 
of you played a big role in the past four years even though you might not realize 
it. Thank you both for being so enthusiastic when I asked you to be one of my 
paranymphs. Corien Grit, our regular meetings where we tried to understand the 
outcome of your astrocyte or normal-appearing white matter data were often 
characterized by personal topics and a lot of laughter. Therefore, it was not a 
surprise that you were one of my paranymphs. I enjoyed your presence these 
past years! Trix van der Sluis, I am very grateful to have met you, you are very kind 
and	always	helped	me	during	difficulties.	A	great	amount	of	time	was	spent	in	
your	office	to	ask	if	you	could	plan	a	meeting	with	Erik,	Bart	and	myself	or	when	I	
needed to get something off my chest. You are an easy to talk to person, who is 
not afraid to speak her mind, and I really like that about you. Thank you very much 
for all the advice you have given me during the past four years.

Astrid Alsema, I enjoyed being your roommate for the last few years. The 
discussion regarding different approaches or languages were very interesting, 
and	led	to	less	fish	talk	in	our	room	(thank	god).	I	am	really	glad	that	I	had	the	
chance to work with you. Javier Villamil, amiguii! It has been a while since I have 
seen	my	first	roommate.	I	am	still	disappointed	that	you	did	not	sing	with	me	in	
our room. Luckily, I still have a video of you singing barbie girl, which makes me a 
little happier. Leroy Schreuder, I was so happy that I (occasionally) had a mental 
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coach	in	the	room,	being	in	a	room	with	three	men	can	be	difficult	from	time	to	
time. During your PhD you were so calm and patient that it almost seemed that 
you were not a PhD student at all. Chairi Misrielal, people that call you quiet 
are mistaken. I really enjoyed spending time with you and collaborating on the 
macaque data set. I hope that we would continue to meet for drinks, play a game 
and/or enjoy a shisha together. Nynke Talma, swimming, yoga, movies and 
singing in the lab, is there something you do not like? Life is never boring when 
you are around, and you always say the right things when somebody needs it the 
most. Yang Heng, you are such a funny and kind person. We need to create more 
memories that involve good hamburgers, games that require too much attention, 
and proper drinking buddies. Sharon Eskandar (sweet sweet water shrimp), it 
does not matter what the topic is, you are always eager to discuss it over drinks 
at 15 o’clock. I really enjoyed the these talks and I hope that you won’t feel alone 
when you come back to the lab in December. Emma Gerrits, party hard, drink a lot 
and then go to work, might describe you best. In the beginning I told you that you 
would enjoy doing bio-informatics and I am really glad that you picked it up. The 
capability to learn something new is honestly amazing. Qiang Jiang (Jade) also 
known as the busy bee, surrounded by his flowers. I never met somebody that 
was so enthusiastic as you. You are an amazing person and I missed you the last 
year in Groningen. Do not forget to invite me for the next time you are organizing 
a tasty hot pot dinner. Anneke Miedema, headbands that flash and make a lot 
of sound. It was always fun when you were around to accompany me with these 
weird accessories. Lu Sun, last sinterklaas you were the big winner during the 
dice game, silently you obtained all of the items the other people wanted! You 
might be quiet sometimes but you are fun to be around and always very kind. 
Tiago Furquim, what is the right way to enter a conversation when you do not 
know that person? You are a person that is always in for a party, thank you for 
the fun times during drinks! Takuya Oshima unfortunately, we did not have the 
time to create our own secret language. However, practicing Dutch and Japanese 
was really fun. I am looking forward to our trip to Japan! Roeland Prak, I was so 
happy that you were one of my lab partners during the neuroanatomy lessons. 
During this time, I could not help but admire the amount of knowledge you 
possess! Laura Kracht, dinner nights at your place were always fun, thank you 
for organizing these activities and for being an amazing colleague. I really liked 
writing the review together with you, I learned a lot during this process. Malte 
Borggrewe,	you	were	the	first	PhD	that	tried	performing	a	bio-informatic	analysis. 
I was amazed that you understood the basic principles of the analysis within 
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3 days! You are an amazing researcher and I really look up to you, this made 
me work harder on many aspects of my PhD as well. Marion Wijering, doing the 
Japanese courses with you was really fun. We joked around and never practiced, 
even though we said we would, but we managed to learn (some) Japanese! 

I want to thank the previous members of the Department of Biomedical 
Sciences of Cells & Systems, section Molecular Neurobiology: Armagan Kocer, 
Ilia Vainchtein, Xiaoming Zhang, Claudio Tiecher, Zhuoran Yin, Thais Galatro, 
Clarissa Haas, Rianne van der Pijl, Koen van Zomeren, Sabrina Jacobs, Chatali 
Paul, Su-ping Peng, Arun Thiruvalluvan, Jaime Mondragon and Alain Dekker. 
Thank you for your help during the analyses, fun activities outside the lab, and/or 
great atmosphere. Many thanks to the master students in the lab. Priya Bodha, is 
the description of a person that acts really nice, but can be really mean sometimes, 
especially during lunches, dinners, and parties. Eline Sportel, although you got 
unstable unicorns as a late birthday present we still have not played together! 
Marijn Riemsma, we need to meet soon and talk about everything during a high 
tea. Other names that come to mind are Ieva, Raquel, Tanja, Sambit, Vincent, and 
Mirjam. I would like to show some appreciation to my former students: Maaike 
Brummer, although you are one of my colleagues now, during your internships 
you	really	were	a	“brat”	(hence	the	name	for	your	tool).	Laughing	a	lot	and	making	
weird noises was really fun and I honestly hope that we did not bother too many 
people! Iris Gorter, you are a hard worker, always enthusiastic and super social. 
Even outside working hours you liked to join the PhD students during drinks or 
parties. Although your internship did not go as planned, you are still my minion 
#1. Jafta Stomp, you left some funny stories behind, starting at 8 am in the lab 
because	of	 a	 chocolate	 bar	 or	 that	 you	 could	 be	 found	 in	 our	 office	 regularly	
even before you started doing your internship. You are very clever and I am 
glad to have met you. Beau Elting, you were quite early when you explored your 
internship options and knew exactly what you wanted. This determination was 
also	noticed	during	your	internship,	although	there	were	often	times	that	“bubbly”	
Beau would take over bringing a lot of noise and laughter! Armin Dedic, although 
you struggled sometimes, you never gave up. Even being in a room with only 
women must have been tough, but you never complained. I will remember the 
various discussions we had regarding, personal life, ethics, and religion. 

A place of appreciation to some of my friends. Youri Hermans, during the past 
four years, you became friends of mine while I enjoyed every party, lunch, dinner 
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and other activity that was organized! Yannick Gilbert, how many times did we 
had open conversations that would make other people uncomfortable? Sytske 
Kooistra, you betrayed your friends when you went to Germany and that is 
something we cannot forgive, however, in the end I did the exact same thing. 
Thank you for being such a great friend! Dianne Oosterhof, sitting in the sun and 
enjoying a drink while you helped me through my burn out. During this period, 
you were one of the most important people of my life and I cannot describe 
how much this meant for me. There are still many people that deserve a place 
in the acknowledgments: Gerjon Bos, Michelle Dautzenberg, Anita Dekker, 
Wouter Dekker, Pascal Folkersma, Yvonne Hanema, Jaana Hermans, Jonathan 
Hermans, Marleen Jutten, Paul Kimkes, Brian Nonkens, Kevin Noorman, 
Liselotte  Paping, Antje Reitsma, Jordi Reus, Deborah Steeman, and Susanne 
Talens. Furthermore, I would like to acknowledge Robert, Marian and Peter van 
Dijken. Marian and Peter, thank you for being so kind and understanding the past 
four	years.	I	will	never	forget	your	“exotic”	meal:	“stopverf”.	Robert van Dijken, I 
met	you	at	a	party	in	March	2016,	and	the	first	thing	I	told	you	was	“I	do	not	have	
time	to	be	in	a	relationship	I	want	to	focus	on	school”.	However,	I	came	around	
pretty quick and we started to date soon after. Emerged into an atmosphere of 
a stress-case doing a PhD, who also had a burnout, asked a lot of patience from 
you. Although we ended our relationship a few months ago, you never stopped 
caring and continued to help me, thank you for the past years. 

To my sister Selina Dubbelaar, I am very happy that you knew how to use various 
Adobe tools, which was very helpful during the development of this thesis. The 
past few years must have been challenging for you too, you graduated, found a 
job and start living on your own, which are big steps with their own hurdles to 
overcome. However, seeing you grow makes me proud, and I cannot imagine a 
world without you. To my loving mother and father, Nanda and René Dubbelaar. 
During	my	time	“locked	up”	at	home	I	took	a	look	into	the	box	with	pictures	of	my	
childhood and two letters caught my eye. Only after reading these letters, I cannot 
image the hardships that you have encountered when you were around my age 
and while I grew up you continued to support me and Selina during hurdles and 
good times. I often think back to the time you suggested to start a new study, since 
this was a turnover point for me, since I would not be otherwise. Thank you for 
the	faith	you	had	during	my	“carrier	switch”	and	the	whole	cascade	that	followed	
after. I might not show it very often but I love you very much and I appreciate 
everything you did (and still do), all your love and care did not go unnoticed. 
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Marissa Dubbelaar was born on the 8th of July in 
Hoogeveen, the Netherlands. In 2012, She started at 
the Hanze University of Applied Sciences in Groningen 
to study bioinformatics, with a specialization in 
application design. However, during her internship 
year,	 the	 first	 project	 was	 more	 focussed	 on	 the	
analysis of big data (transcriptomics). Under the 

supervision of I.R. Holtman at the Dept. neuroscience, this projects aimed to 
determine the effect of age on an AD mouse model and respective control.The 
second project started, under the supervision of D. Hendriksen in the Dept. of 
Genetics, in February 2016. The main aim was to transform the glia open access 
database into an interactive web application. Ultimately, combining knowledge 
from application design and transcriptomic data analysis.
 After her bachelor, she joined the Dept. Neuroscience under the 
supervision of H.W.G.M. Boddeke and B.J.L. Eggen, in 2016. During the past four 
years, she developed various bioinformatics pipelines, and performed analysis on 
the biological data. Furthermore, Marissa was involved in several Ph.D. councils 
and supervised several bachelor students. The results of her Ph.D. is presented 
in this thesis.
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