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One of the most rewarding aspects of doing science is the possibility of interacting
with very diverse people within and outside academia. To a major extent this thesis
is the result of those interactions so here I want to acknowledge everyone who has
made this work possible.

Unlike most students, I am lucky to say that I had three mentors throughout
my PhD. Each of them has contributed in a unique and committed manner to my
scientific and personal development and I will always be thankful for that.

Franjo, I decided to apply for the MEME program largely because of your research
program and ever since I joined MEME you have continuously supported my career
in every possible way. Your passion and commitment with science and education are
truly inspirational and refreshing for everyone around you. Thanks for your invalu-
able feedback on my scientific ideas and detailed advice on my writings. Although
we did not work together much during some parts of my PhD, your mentorship and
support were critical for all the work presented here. Also thanks for sharing your
passion for football with me.

Sander, you have given me all the freedom and opportunities to develop my ideas
that I could have wished for. I will always be thankful for the trust you deposited on
me over these years supporting my quest for novel scientific directions and letting
me establish various collaborations (even when that meant that I was away from the
group for long stretches of my PhD). Discussing and doing science with you has
been absolutely enjoyable and constructive. You have an outstanding capacity and
intuition to model and approach biological problems. You are also a great teacher
and your feedback has certainly made me a better theoretician and overall a better
scientist. Thanks for constantly encouraging me to prioritize and work strategically.
Also thanks for the great and open conversations about science and religion. I look
forward to learn about the new research directions of the group in the coming years!

Martin, working together has been one of the best experiences of my PhD. Al-
though we initially approached you for a project collaboration, you fully welcomed
me into your group and have been a really fantastic mentor since then. Thanks for
all the opportunities you have given me to advance my career and for your relent-
less support and guidance during these years: from brainstorming together on a
new project, to finding the right framing for a manuscript or planning my next ca-
reer steps. Your scientific advice and input always helped me to approach problems
from the right perspective and your encouragement and motivation were essential to
overcome the hard bits and move forward. I keep great memories of all the retreats,
conferences and group reunions (and of the unforgettable house sublet!). MSE is
an excellent example that great science can be done in a balanced and healthy work
environment.

I also want to thank Jesús H. Pérez, Sam Bowles and Jon Wilkins, my wonderful
undergrad mentors. Working with them sparked my interest for theoretical mod-
elling and evolutionary biology. Most importantly, they introduced me to the world
of scientific research and have been great role models ever since.
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To the reading committee of my thesis: Bruce Levin, Oscar Kuipers and Arjan de
Visser. I want to thank you for accepting the invitation to be part of my committee
and for providing great feedback on my thesis.

The first project that I completed during my PhD resulted from a research stay
at the Program for Evolutionary Dynamics at Harvard. I want to thank Alison Hill,
Daniel Rosenbloom, Dmitri Petrov, Martin Nowak and Pleuni Pennings for a great
collaboration that led to a very insightful model on the evolution of drug resistance.
Martin and Pleuni, thanks for the opportunity of working in this project and for your
fantastic supervision and career advice. Alison, thanks for your great friendship and
invaluable help and support since my time at PED.

I started my journey as an experimentalist at the Molecular Genetics group in
Groningen working with Robin Sorg, Morten Kjos, Arnau Domenech and Jan-Willem
Veening. Jan-Willem, thanks for the opportunity of working in your group, for in-
troducing me to the exciting world of pneumococcal competence and for your great
and continuous career support ever since. Robin, thanks for all your lessons, insights
and patience during my early days in the lab and for all the experimental work you
did together with Morten and Arnau to close the open ends of our paper. To all of
you and the other members of MolGen, especially Jelle and Katrin: Thanks for all the
fun lab conversations and for sharing your data and knowledge on pneumo biology
with me. I am also thankful to Oscar who was very supportive during my time at
MolGen and who has been a great supervisor in recent projects.

I want to give special thanks to the members of the TRÊS group in Groningen,
where I have been based since my time as a Master student. David, it has been a
pleasure to work together and even more to be your friend. I learned a lot from you
during these years and I wish you and Marina the best in your amazing conservation
enterprise. Apu, I am very happy to have met you during my last years at TRÊS.
Thanks for being such a fun, caring and supportive friend and for agreeing to be
my paranymph. Jordi, thanks for all the laughs and great conversations and for
cheering me up in the tough moments. Please keep on following me to every lab. I
am serious. Leo, thanks for the evenings of good music, fun stories and mate cocido.
I will always remember our trip to Mallorca together with Linda. Anni, your energy
and positive attitude are contagious. Thanks for the nice lunch conversations about
bacteria and life. Ingeborg, thanks for being such a kind and helpful member of
our group. Corine, Joyce and Joke, your support has also been very valuable during
my PhD. To Raph, Inès, Xiaoyan, Alberto, Emiliano, Cyrus, Boris, Albertas, Karen,
Helen, Kevin, Thijs, Adriana, Piet, Lucas, Margarete, Daniel, Christoph, Stefano,
Timo, Pratik, Omer, Marta, Marina, Miguel, Richel, Pedro, Giovanni and all the other
cool members of the group over these years: Thanks for the stimulating research
seminars and exciting discussions. Also thanks for the coffee breaks, labuitjes and
fun parties! I hope we get to celebrate my graduation in person at some point.

My second base during these years has been the Microbial Systems Ecology group
at Eawag. First of all I would like to thank Daan Kiviet. Daan, you have been a
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wonderful supervisor and a great friend. Thanks for teaching me microfluidics but
even more for all your scientific advice, life hacks and joke attempts. I will always
remember your insightful remarks during our evening at Mexican wrestling and
your infinite Twix supply. Alecita, I admire your free and beautiful spirit and thank
you for all the laughs (and tears) and for being such an unconditional friend (and
my paranymph!). Gabri & Gleni, thanks for the amazing trips, dinners, football
evenings and wise advice. I cannot thank you enough for all what you two have
done for me during these years. I look forward to celebrate life with you in a three-
day long indian party. Colette, thanks for doing your best efforts to keep me alive
and for sharing your love for horses and ice hockey with me. Camila, thanks for all
the good memories and for bringing a piece of Colombia to Zurich together with
Olivier. To Clément, Susan, Simon, Alma and Kim: thanks for your friendship and
for all your great work and feedback in our recent collaborations. To AleR, Ben, Jan,
Chérine, Alyson, Deborah, Sandra, Lei, Florien, Vanessa, Michael, Sophie, Tim, Lisa,
Davide, Thomi, Sara and the other fabulous members of UMIK: It was a pleasure to
discuss science and to spend time with you. Thanks for your help in the lab and for
accepting my crazy bookings. Annette and Bettina, your prompt help and support
were essential for me. Thanks for always finding a way to make things work.

I want to close by thanking Michael Hochberg for a great collaboration on quorum
sensing and collective behavior. Michael, your detailed feedback and clear overview
of the field have considerably improved this project. I have been always keen to work
with you since my time in MEME so I am happy that we found this opportunity to
collaborate during my PhD.

Many people have indirectly contributed to the completion of this thesis through
their friendship, support and good vibes. I want to heartfully thank Gloria, Nils,
Lars, Michela, Sara, Sipko, Anna, Dreik, Angélica, Marcel, Nilouq, Lena, Lili, Eric,
Diego, Cris, Mayer, Maria, Laura, Ailine, Alberto & Arjen, Larisa, Paul and Mago
for making life in Groningen so much better and nicer. To my old and good friends
Paula, Sarita, Angélica and Andre: Thanks for keeping our friendship alive through-
out these years. Jorge, you are one of the most kind-hearted and positive persons I
know and one of my dearest friends. I wish you and Esméé the best for the coming
years. Fifi, thanks for welcoming into your beautiful family and for your loving and
sincere friendship. I admire your courage and strength and I am very happy to count
with you as my paranymph.

A toda mi familia y en especial a mis hermanas Katy, Sandra e Ivonne, mis her-
manos de vida Manu y Mila y mi segunda mamá, Ruby: gracias por todo su apoyo
y amor incondicional. Katy, gracias por aguantarme todos estos años. Me llena de
orgullo ver la gran persona que eres.

Mamá, no podría agradecerte todo lo que has hecho por mi. Eres y siempre serás
uno de los motores fundamentales de mi vida. Papá, gracias por tus consejos y por
todo el amor que siempre me has transmitido incluso a la distancia.

Damián, mi gran compañero de vida, gracias por todos los momentos a tu lado.
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