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First of all, we hope this 
Newsletter finds you in good 
health. We’re all stuck at home, 
concerned about how this crisis 
will develop further, combined 
with the challenging task of 
trying to stay productive, while 
taking care of our family. 

Just when the world had come to an 
abrupt halt, ironically, the popular Dutch 
TV show called “De wereld draait door” 
[The world keeps turning] stopped. Last 
February though, it featured an interview 
with Yuval Noah Harari, a historian who 
deeply impressed me by the clarity with 
which he discussed a wide range of issues 
during this interview. He is the author 
of a number of recent bestseller books, 
including “Sapiens”, in which he shows us 
where we came from, and “Homo Deus”, 
in which he shows us where we’re going. 
Even though I don’t have to travel to work 
anymore since our country’s intelligent 
lockdown, I don’t feel I have gained a lot 

Reinventing  ourselves

https://www.npostart.nl/de-wereld-draait-door/04-02-2020/BV_101396079#
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of spare time. Nevertheless, I did manage 
to reserve some time reading Harari’s 
books, and I recommend you do the same. 

As if he perfectly felt what was coming, 
Harari explores what it means to be 
human in an age of bewilderment. How 
can we protect ourselves from ecological 
cataclysms, fake news and technological 
disruptions? Prophetically, he writes 
that the pace of change increases, not 
just the economy, but that the very 
meaning of ‘being human’ is likely to 
mutate. In a world in which change is 
the only constant, what should we teach 
our children? He takes us on a journey 
through today’s most urgent issues and 
discusses the challenge of maintaining 
our collective and individual focus in 
the face of constant and disorienting 
change. Critical thinking, communication, 
collaboration and creativity are skills that 
have become more relevant today than 
ever before. As we have all experienced in 
the past couple of weeks, most important 

of all is the ability to deal with change, 
to learn new things and to preserve our 
mental balance in unfamiliar situations.

Let’s take those wise lessons to heart. I 
feel that critical thinking, communication, 
collaboration, and creativity are skills 
that already form the core of what BCN 
is about, and hope that we’ll be able to 
continue developing those skills as much 
as we can in the difficult times ahead. 
To break the isolation a little and foster 
the experience of being part of the BCN 
community we recently asked you to 
send a screenshot/picture of you working 
behind your computer at home. You 
find the result in this Newsletter, and we 
hope it brings you warm feelings of hope, 
dedication, and shared purpose, thus 
contributing a little bit to your mental 
balance. Take care, stay healthy, and keep 
those flexibility and creativity skills going!

 ■ B Y  S A N D E R  M A R T E N S 

E D I T O R - I N - C H I E F

Reinventing  ourselves
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The art of science: 
How ‘Academic Improv’ 

can be an essential 
tool for scientific 
communication
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Once a hobby and now the basis for a startup company, Improvisational Theatre 
(‘improv’) has been a tool that has helped Dr. Aniek Ivens to better communicate 
science. Aniek Ivens is an evolutionary biologist by training, who in fact completed 
her PhD at the RUG, and who got involved with improvisational theater already during 
her bachelor studies. With over 12 years of experience in training scientists and others 
in practicing improv, Aniek has now tailored several workshops to specifically assist 
scientists to improve their communication skills. Aniek herself received training in 
improv and storytelling in Wageningen, Groningen, New York and The Hague and is an 
alum of the ‘improv for scientists’ program at the Alan Alda Center for Communicating 
Science at Stony Brook University in New York. Among the workshops that Academic 
Improv offers is the “improv(e) your science communication” workshop, which works 
on presentation skills, developing elevator pitches, and developing storylines. These 
workshops are the product of years of experience, personal interest on improvisational 
theater, trial and error, and feedback from the workshop participants in different 
academic and scientific settings. 

What is ‘Academic Improv’? How long have you 
been doing these workshops?
The company Academic Improv was established in 2017, 
but I have been developing these workshops since 
2015. I developed these workshops to assist scientists to 
prepare and engage in any situation in academia that 
could benefit from the skills used in improvisational 
theater. The workshops Academic Improv provides, work 
on presentation and other communication skills, team 
building activities, and brainstorming sessions. Much of 
the work we do involves communication in academic 
settings. For example, we work on communication 
skills between PhD students and their supervisors, we 
moderate conferences and panel discussions, we also 
assist in personal coaching for PhD students who are 
preparing for their thesis defense and work on personal 
coaching for young scientists who are preparing for 

interviews associated with grants and academic jobs. 
Academic Improv also offers brainstorm sessions aimed 
at developing roadmaps for research projects or to start 
new research lines and collaborations.

How did you get the idea to start the ‘Academic 
Improv’ workshops?
To do good improvisational theater you need a certain 
set of skills like flexibility, creativity, precision in your 
communication to sell an idea, and attentive listening; 
furthermore, you need to have the ability to work in a 
group, as cooperation skills are essential to good improv 
theatre. Practicing skills that are the core of improv with 
the goal of applying them to every day life is also called 
‘Applied Improvisation’, a movement for professional 
development worldwide. At Academic Improv we offer 
Applied Improvisation for academia. For example, one 

“To do good improvisational theater 
you need a certain set of skills like 
flexibility, creativity, precision in 
your communication to sell an 
idea, [and] attentive listening”
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of the skills that improv theater helps scientists with is 
how to handle making mistakes, as improv theater forces 
you to be comfortable to make mistakes in front of an 
audience. Improv theater not only helps with boosting 
your confidence but also enhances your creativity, as 
you must always be thinking on your feet. Throughout 
my academic career, I noticed that these skills are also 
essential to be an effective scientist and that I, myself, 
and many of my colleagues were struggling with them. 
For example, many scientists tend to have a personality 
that favors perfectionism. This personality trait can be 
very beneficial in academic settings; however, it can also 
have a downside. For example, it can pose a challenge 
when delivering a public speech. In their strive for the 
perfect speech, the speaker may focus on themselves 
rather than on their audience. As a result, the message 
that the speaker tries to communicate may not get across 
as well as compared to a situation in which the speaker 
really focusses on their audience and its understanding 
of the message. After speaking to some of my colleagues 
in Groningen we decided to get together and work on 
these skills by meeting every other week to do some 
exercises developed for improvisational theater. We 
worked on skills like giving a conference talk, dealing with 
unexpected questions, coming up with new research 
ideas, but primarily on thinking outside of the box (and 

“All these skills focus on problem-solving 
by adopting an attitude, central to 
improvisational theater, of accepting 
a challenge and building on it.”
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having a lot of fun). All these skills focus on problem-
solving by adopting an attitude, central to improvisational 
theater, of accepting a challenge and building on it. We 
started noticing that these exercises were helping us in 
our presentation skills. This is how I began to incorporate 
improv theater into my academic life and how Academic 
Improv was born.

Who attends these workshops?
In principle, these workshops are designed for any 
academic level, from bachelor students to academic 
professors; however, most of my services are sought out 
by PhD students and postdocs. Other groups that work in 
an academic setting have also reached out to obtain these 
services. Recently, I provided a workshop to a group of 
research data officers at the UMCG and I have previously 
worked with grant support offices. I have also worked 
previously with data science companies. Although these 
are corporate settings, these companies benefit from 
the workshops too as they also deal with the challenges 
surrounding communication of data to non-experts 
and many employees previously trained in an academic 
setting.
Academic Improv helps you to focus on your audience 
rather than on yourself. This is a great presentation skill to 
have as a scientist. Although at any point of your academic 
career you may benefit from developing improvisational 
theater skills, PhD and postdoc researchers do perhaps 
gain the most benefit from these workshops because they 
have the experience of working on an academic group 
setting, are fairly independent in their research, but are 
flexible enough to change and adapt to new and different 
research environments. I believe that it is never too 

early to start acquiring communication skills, thus even 
bachelor students could greatly benefit from acquiring 
improvisational theater skills. I also think that since these 
workshops also focus on storytelling, it is never too late to 
benefit from them.

What is your opinion on the role that cultural 
background plays in scientific communication?   
Stories and storytelling are a universal characteristic 
across cultures. What makes an interesting and appealing 
story applies cross-culturally. Hence any cultural 
background can benefit from improving their storytelling 
skills. An important aspect of the Academic Improv 
workshops is to connect with your audience, which 
implies that you must understand the social and cultural 
context of your audience. Effective storytelling creates a 
bridge between the storyteller and the audience built on 
knowledge and experiences that both have in common. 
This aspect of storytelling is sometimes lost in translation 
and improvisational theater allows the presenter to sense 
and adapt to his audience. Improvisational theater is very 
intuitive and requires the actors to say the first thing 
that comes to mind. This is of course very hard to do in a 
language that is not your mother-tongue. However, these 
workshops were designed to also benefit people whose 
first language is not English. In fact, this is the case for the 
majority of the participants. 

 ■ B Y  J A I M E  M O N D R A G Ó N

 ■ P O R T R A I T  P H O T O  B Y  C H A N T A L  B E K K E R

Feedback from the ‘Academic 
Improv’ workshop participants

“Eye-opening, motivating, and fun. The activities 
are very original. Aniek’s broad experience in 
academia and science communication leads to 
useful and specific feedback, which helped my 
students to improve their presentation skills. After 
an afternoon of active exercises, students went 
home with an updated science communication 
toolbox. Everyone who wants to improve 
communicating about his/her research project, 
including addressing the question “What do you 
do?” at parties in a more satisfying way, can benefit 
from this workshop.” - Lemke Kraan

“Having already participated in improv activities in 
Groningen, my experience with Academic Improv 
is very positive. The workshop was about reducing 
communication barriers by working towards 
succinct messages that would enable the receiver 
to quickly grasp, and relate, to my ideas. The 
workshop began with a short improv session which 
helped to open up and to realize that transmitting 
a good message does not have to be contingent 
on having a good idea. I believe that this workshop 
could be useful for all my colleagues because 
it could help to facilitate discussions within the 
group.” - Omer Markovitch
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From the boardroom
Not surprisingly, the coronavirus has interrupted many regular procedures and 
events. Dissertation defences and inaugural lectures have been cancelled, the annual 
BCN Retreat in Odoorn, Drenthe, originally scheduled for 26-27 March, had to be 
postponed until further notice, the board meeting of 24 March could not take place, 
and the board meeting of 21 April was organised by means of a video conference, 
with all the board members being at home. Later in May, the Dutch government will 
announce how it views the situation and give us instructions.

The Annual Report 2019 has been completed. BCN’s academic director,  
Robert Schoevers, wrote a short introduction.

BCN’s finances are currently discussed with the Graduate School Medical Sciences 
(GSMS). Depending on the outcome, the board will decide how to deal with the much-
debated issue of financial compensation for educational activities.

Bart Koopman of the University of Twente has announced that he will leave the BCN 
board because of his appointment as dean of the Faculty of Engineering Technology. 
His successor is Sarthak Misra.

As part of the reaccreditation process, BCN will have to write a self-assessment based 
on the Standard Evaluation Protocol 2015-2021 (SEP) and the Groningen Research 
Assessment Protocol (GRAP). The board expects that this report will be completed in 
September or October.

 ■ B Y  F R A N S  Z W A R T S  &  T O N  G R O O T H U I S

 ■ P H O T O  F R A N S  Z W A R T S  B Y  E L M E R  S P A A R G A R E N
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Bits and Pieces: Be careful 
what you wish for
As I’m writing this, we’re in week six of the 
‘intelligent lockdown’ due to the corona-
virus outbreak. Nothing like anything I 
had anticipated when I was dreaming 
of a ‘three-minute breathing space for 
academia’ in my last column. But here 
we are. All at home. With a drastic cut in 
the number of meetings, conferences, 
business traveling, and projects to run. But 
does it calm us down? It’s ambivalent. 

The upside is: I’m doing quite alright. I 
don’t mind that many not-so-essential 
meetings are being cancelled, that life is 
less chaotic, and that we have nothing 
planned in the weekend, simply because 
there’s nowhere we can go. We have the 
chance to really witness our kids (3 and 5 
years old) growing up and see how they 
learn. Things we often miss as two full-
time working parents. 

The down-side is, there’s not more time 
for research, because half of my week I’m 
now practicing as a pre-school teacher. 
Playing with concepts like symmetry, time, 

rhythm, and spatial orientation. It’s fun, 
but exhausting. We are not trained for 
it, nor have the energy to come up with 
something new to do every 15 minutes. 

But the real down-side is the fact that all 
PhD-students and Master-students are 
forced to be flexible. Extra flexible. In a 
situation where the time line is pretty 
unforgiving. And this is stressful. Some 
projects for which the preparation phase 
took more than a year cannot start now. 
And we don’t know when they can start. 
Others are faced with lower availability 
of research support and slow remote 
analysis interfaces. In our lab, we try to 
seek online alternatives, but when doing 
neuroimaging, this is not easy. How can 
the researchers put on an EEG- or NIRS-
cap when being forced to keep at least 1.5 
meter distance? Not to speak of the fact 
that many volunteers, especially those in 
high-risk groups, now will not take the 
risk to travel to the UMCG. This has major 
consequences for data collection and 
knowledge advancement. 

And so I have some new dreams and 
wishes. I wish that the government will 
fund extensions of PhD-projects that 
really need it. I wish that the Dutch 
Research Council (NWO) will not slow 
down the grant procedures of the VENI 
and VIDI rounds because contracts 
depend on it. I wish that the faculty 
boards will keep an eye on the fact that 
this crisis affects researchers with care 
duties, or who experience a lot of stress, 
much harder than those who do not have 
to cope with these situations. I wish that 

we as researchers will keep looking out for 
each other a bit more, see where we can 
help in alleviating each other’s burden in 
doing research, teaching, and supervising 
students. Because more than in any other 
time, we know we are in this together. 
Finally and most importantly, I wish you to 
stay healthy. 
I don’t think I have to be careful about 
those wishes. 

 ■ B Y  M A R I E - J O S É  V A N  T O L
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Now what? Life after the defense: 
An interview with Dan Piña Fuentes 
THE RESEARCH PILGRIMAGE OF MD ‘ALMOST PHD’ DAN PIÑA FUENTES

Dan Piña-Fuentes is an MD PhD candidate, who recently moved from Groningen to start his 
post-doctoral fellowship at the Amsterdam Medical University (AMC) after four years as a BCN 
PhD student in the department of neurosurgery of the UMCG. It’s a relatively small move, given 
the overarching journey that started over a decade in his early days as a med-student at the 
National Autonomous University of Mexico, with many stops along the way that led him to his 
now well-deserved position.   

Dan, you worked as a PhD candidate for 
the past four years in the department of 
neurosurgery of the UMCG. I know that you’ve 
worked with deep brain stimulation but can you 
tell us a little more in detail what your work was 
about? 
First of all, thanks for inviting me to this interview. That 
is right, my thesis focuses on deep brain stimulation 
(DBS) for patients with movement disorders, such as 
Parkinson’s disease and dystonia. DBS is an advanced 
treatment, in which electrodes are surgically implanted 
in deep regions of the brain. These electrodes are 
connected to an extracranial battery, which constantly 
delivers electrical pulses to these brain regions. With 
this, DBS is able to greatly improve symptoms like 
tremor or stiffness in patients with Parkinson’s disease, 

or “muscle spasms” in patients with dystonia. However, 
side effects related to stimulation can occur. Our main 
goal is to reduce the presence of these side effects, 
while maintaining, or even improving the efficacy 
of stimulation. In order to achieve this, we tested an 
emerging technology called adaptive DBS. These new 
DBS devices make use of physiological biomarkers, 
which are able to reflect the clinical state of the patients. 
With the help of these biomarkers, the stimulation can 
be regulated in real time, in order to deliver stimulation 
only when clinical symptoms are present. By reducing 
the total amount of stimulation delivered, the side 
effects related to stimulation are also reduced. The 
preliminary results seem promising, so we hope to 
continue developing this technology in the upcoming 
years.

Incredible how technology has intermingled 
with medicine, all of your neural processing 
analyses involve quite complicated 
mathematics for a humble doctor. Regarding 
your move to Amsterdam, how much do 
you think will change relative to your life in 
Groningen? Are you working on a similar 
project? Does Amsterdam have ‘eierballen’  
[a popular snack in Groningen]? 
Thanks, I still struggle quite often with the math 
behind it, but fortunately there are many open-source 
toolboxes nowadays that allow you to do signal 
processing without having to deal directly with all the 
formulas involved. 
I had a really nice research group in Groningen, which 
I will really miss. Luckily, I am currently working in 
Amsterdam with one of the supervisors I had in the 
UMCG. This has made the integration to the new 

I soon realized that if I wanted my project 
to be clinical, I would have to learn Dutch
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research team much smoother. It also helps that 
everyone has been really welcoming in my new hospital. 
I will still be working on the same topic, but for now we 
will focus on developing prediction models. I really like 
the idea of going (a little) out of my comfort zone and 
learning something new. 
Amsterdam is a larger city, so although I am originally 
from Mexico City, this was something that I had to get 
used to again. I now live in  a village outside Amsterdam, 
so me taking the train to go to the hospital is now part 
of my daily routine. I still have to learn how to use my 
commuting time in a productive way. 
Unfortunately, I haven’t found a place in which they 
sell eierballen, so that’s always a good reason to visit 
Groningen every now and then.

Something that I have to say (because I have 
known you for years), is that although we 
come from the same place of origin, you are 
not the typical Mexican PhD, you are, as the 
locals called it, ‘ingeburgerd’. You are fluent in 
Dutch, in the process of validating your medical 
diploma and you have already published many 
of your results in high quality journals. Did 
you have any clue that you would be living in 
Amsterdam ten years ago? What impact did the 
PhD have on your life?
Ten years ago I knew that I wanted to do something 
abroad, but I didn’t think back then that I would stay for 
the long run, or that it would be in the Netherlands. This 
opportunity came in the last year of med school, when 
representatives from the RuG (Prof. Moshage and drs. 
Fongers) visited my University in Mexico. They put me 

in contact with my current supervisors (Prof. van Dijk, 
Prof. de Koning-Tijssen, and dr. Beudel), who helped 
me to get a grant for a PhD project. I soon realized that 
if I wanted my project to be clinical, I would have to 
learn Dutch. For that reason, I started to prepare shortly 
before coming here, and I took some courses at the 
language center as soon as I arrived in the Netherlands. 
After two years of my arrival, I started a procedure to 
validate my medical license in this country, and this 
procedure is still ongoing. I have already passed many 
exams, and I will still have to do some internships (co-
schappen) before being able to be added to the Dutch 
Medical Register. Doing everything in parallel has 
been pretty overwhelming at times, but it is also very 
rewarding when you see some progress. This journey 
has definitely made me more resilient. 

Although living in Groningen ‘technically’ 
counts as international experience, did you 
have any experience outside the Netherlands? 
Yes. The adaptive DBS device we tested was designed 
in the lab of Prof. Brown, in Oxford. As part of my 
PhD program, I had the opportunity to do a research 
internship at the John Radcliffe Hospital, where Prof. 
Brown’s lab is located. It was a unique experience to 
be there and to experience firsthand how adaptive 
DBS devices are being developed. I also got to know 
many excellent researchers, and I even participated in 

a rowing tournament representing one of the colleges. 
Oxford is one of the most inspiring places I have ever 
been.

Oxford University! That’s exciting, tell me more 
about that, was it very different from the UMCG 
or the AMC? 
I think the Netherlands and the UK are similar in many 
aspects, and there are many possibilities to perform 
high-quality research in both. One difference is that 
our research group is mostly clinical, whereas in 
Oxford there were researchers from many different 
backgrounds, including engineers and computational 
scientists. This opens up the opportunity to perform 
multidisciplinary research and to expand your 
understanding of the subject you are investigating. 
Also, the research meetings are always very dynamic. It 
would be excellent to implement this multidisciplinary 
collaboration in our research group.

This means that the UMCG has some reasonable 
level, wouldn’t you agree? Have you met other 
PhDs from the BCN/UMCG program in the AMC? 
Yes, definitely. The UMCG is a great place to work, and I 
am glad I had the chance to do my project there. I have 
learnt a lot from my supervisors, colleagues and all the 
people I have had the chance to work with. I haven’t met 
other PhDs from the UMCG yet in the AMC, but I know 
many of my fellow PhDs are now working in other parts 
of the Netherlands and Europe. 

There is a pink elephant in the room, that 
we haven’t ‘yet’ addressed, the coronavirus-

Oxford is one of the most inspiring 
places I have ever been
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lockdown and your PhD defense. How has it 
affected you so far?
Well, everything I have talked about so far regarding my 
new project was before the lockdown started. Like most 
of the people from the University, I had to get used to 
working from home. This represented a big change for 
me, as if moving to another city wasn’t enough. Being 
a medical doctor myself, I got the feeling that I needed 
to do something to help in this crisis situation. Shortly 
after we started working from home, I received an 
invitation from my supervisor to participate in a research 
project designed to help predicting the clinical course 
of patients with COVID-19 by using machine learning 
(https://covidpredict.org). In a short period of time, 
medical centers from across the whole country joined 
this project. Although I would have liked to help directly 
in the clinical care, I am glad that I was able to actively 
contribute to fighting this pandemic.

As the last question, what do you think the 
future will hold for you? And what advice do you 
have for other PhDs at the BCN/UMCG?
I would definitely like to continue working in 
neuroscience, and to further develop adaptive DBS, so 

that it can become available in the upcoming years for 
clinical use. I will soon have to defend my thesis, and 
there are many things that I still have to do to prepare. 
Furthermore, I would eventually like to go back to the 
clinic as a medical doctor, so that is something that I will 
hopefully be able to do soon. For PhD students in the 
clinical areas, I would recommend them to learn how to 
program early in their PhDs, independently of the area 
in which they’re working. That can really come in handy 
at the stage of data analysis. 

Dan, you are a talented MD researcher, and 
one with a very warmhearted personality. I am 
sure we will hear more about you in the future. 
Thank you again for sharing your story with us.
Thanks a lot Sebastian for letting me share my 
experiences here. Also thanks a lot to my supervisors 
(Prof. van Dijk, Prof. de Koning-Tijssen, dr. Beudel), to all 
my colleagues, to prof. Brown for hosting me at his lab, 
and to everyone who helped me during my PhD project. 

 ■ B Y  S E B A S T I Á N  B A L A R T

I received an invitation from my 
supervisor to participate in a research 
project designed to help predicting 
the clinical course of patients with 
COVID-19 by using machine learning

https://covidpredict.org
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Reperio: The eyes are the window to the brain
“Breaking the wall of neuro-ophthalmic diagnosis” was the title of the pitch that for 
Alessandro Grillini resulted in a first place in the Northern Falling Walls competition. 
This Falling Walls Lab is an international forum, based in Berlin, that offers a platform 
to present innovative research and business models. Alessandro’s venture, Reperio, is a 
developing business that markets a medical device to test for several neurological and 
ophthalmological disorders. 

As an ophthalmologist in a far-flung corner of a country 
with limited resources, it may be challenging to provide 
optimal care for your patients. Specialist equipment 
may not be readily available whereas early diagnosis of 
visual field defects is vital in treatment of disorders. Even 
if the right equipment is available, it has limitations for 
patients with motor or verbal difficulties. Steady fixation 
and continuous responses are needed to get optimal 
measurements of visual field defects. These defects can 
expose an array of disorders stretching far and wide 
beyond strictly eye related diseases. Recent evidence 
suggests that for instance early stages of multiple 
sclerosis and Parkinson’s may be revealed by visual 
field anomalies. One person who realized that the 
current approach can be simplified is Alessandro 
Grillini, the founder of ‘Reperio’. 

Reperio was born as a side project during his PhD 
as a NextGenVis fellow, an International Training 
Network with its roots in Groningen. Alessandro’s 

PhD project incorporated eye tracking methods to map 
visual field defects in connection to brain functioning. 
However, lengthy testing spurred him on to invent a 
simpler method. “The idea is that scotomas, missing 
parts of the visual field, can have a systematic effect on 
the oculo-motor system. This means that the shape of 
the scotoma is connected, in a systematic way, to the 
way we move our eyes”, Alessandro explains. He stresses 
that the key thought in this idea is that these differences 
are systematic. “The challenge was to capture these 
systematic changes in a quantitative and straightforward 
manner. The thing I had in mind was to move away from 
standard paradigms of eye tracking, where patients 

have to perform many different tasks. Even though in 
research settings eye-tracking technology is often used, 
in clinical practice they rely on qualitative assessment: 
follow the finger. The problem is, the technology is there, 
but the specific medical applications for eye-trackers are 
confined to the academic field.”

In order to test the use of eye-tracking technology as a 
viable method of diagnosing eye-related disorders, a 
pilot study was run in healthy participants where visual 
field defect simulations where used to mimic the defects 
that are clinically observed in patients. The results that 
were published showed that this method is promising 
in its approach and detection of visual field detects. 
“Not only scotoma’s but neurological disorders can be 
mapped via the oculomotor system. The idea is the same, 
if the changes are systematic than it is possible to detect 
these changes with machine learning or other non-linear 
classification methods”. Alessandro emphasizes that the 
knowledge that the oculomotor system is affected by 
neurological disorders is something that has been known 
for quite some time. “The challenge is to detect if these 
changes are characteristic and systematic for a disease 
and if they can be used to map a certain stage of the 
illness”. In other words, he clarifies, an easy tool to see 
what is going on. The application he developed does this 
in part, in its current state. “It exceeded my expectations 

Lengthy testing spurred him on 
to invent a simpler method
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The initial hope that I found the holy grail 
was a bit optimistic, there is still work to 
be done, but it looks really promising
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with Parkinson’s, where it worked very well. With Multiple 
Sclerosis it is more difficult as the symptoms are more 
heterogeneous and fluctuating over time.” However, 
Alessandro rewrote the core algorithm to be more specific 
for MS related symptoms. Even though his application has 
been successful in some aspects, he realizes that there 
is always room for improvement. “The initial hope that I 
found the holy grail was a bit optimistic, there is still work 
to be done, but it looks really promising”. 

Currently, several grants have been awarded to further 
pursue the development of this easy tracking task 

as a medical application. Testing has already started 
in a clinical setting at Visio Haren. “Here they have 
incorporated our application in the standard testing 
procedure. They saw the benefit of it as an extremely 
fast and easy to use test that gives good results”. When 
I asked Alessandro how fast “fast” is, he replied that 
it takes 4 minutes to complete the testing. That does 
indeed sound fast to my research ears that are used to 
long and sometime tedious testing sessions. Alessandro 
explains that it is non-invasive and low in stress for the 
patients, since all they have to do is sit down and look at 
a screen. 

Reperio is a developing business that markets a medical 
device to test for these disorders. On top of the clinical 
application, research is still ongoing with the easy 
tracking task. At neurology, a research project with the 
tool on metabolic disorder was completed. The main 
focus was on research on glaucoma, in line with the 
grants that were awarded. “There are many different 
applications that I didn’t even know about two years ago! 
The tool is useful for testing in children especially, since 
they can’t concentrate for a long time on a rather boring 
task. This has the additional disadvantage that results 
are not always reliable in this group”. To improve the 
task content, in addition to the speed, gamification can 
be implemented. “You can make it more interesting for 
children by engaging them in such a way that they lack 
the feeling that they are participating in a medical test. A 
hospital visit is already stressful enough.”  

Future paths of the Reperio start-up are to improve 
the availability of this technique and to establish a 
database as a solid framework of disease classification. 
“For now, it will be a medical specialist application 
that is implemented in the clinic. The hardware is not 
cheap enough to be consumer grade. High sampling 
frequencies are necessary for the precise measurements 
and currently phones are simply not up to this. The 
main reason why eye trackers are not routinely used in 
a clinical setting, is that they are difficult to calibrate. 
I designed my test to be as robust as possible to poor 
calibration and differences in hardware and lighting.” 
A database where all data collected with the tool is 
uploaded will increase the preventative diagnostic power 
of the tool. “The challenge is early intervention: for 

It exceeded my expectations 
with Parkinson’s, where 
it worked very well
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instance, glaucoma leads to blindness if it progresses far 
enough. If you can treat it at an early stage, the damage 
can be halted with pharmacological treatments. If you 
don’t intervene on time, the treatment is done surgically. 
This has both higher treatment costs to society, but is 
also more invasive for the patient.” Regardless of the 
business aspect of the start-up, Alessandro believes in 
the societal impact this tool can have. “I believe that if 
this technology becomes a standard, the countries that 
will benefit the most are the countries with less access 
to medical schools and equipment. With one application 
they can have access to the enormous database that is 
collected around the world”. In this manner, it will be 

possible for a local doctor with little resources to have 
access to the same knowledge as top university medical 
centers.

Finally, Alessandro is aware of the fortunate position 
he holds. “I think I received a lot of support, from the 
European Union and the Netherlands, and I would like 
to pay it forward. “Healthcare in general is less idealistic 
than I thought, it doesn’t matter how good the tool is, if 
there is no objective for value for the businesses involved 
it will not be implemented.” He is aware that start-ups 
have a high chance of failure, but feels strongly that 
his tool brings value for the patient, health insurance 

companies, hospitals and other medical personnel in 
more and less privileged settings. “As things progress, I 
would love to have a strong research and development 
aspect of my business. The core of this start-up is to 
bridge the gap between research and clinical practice.”

 ■ B Y  E L O U I S E  K O O P S
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Peeking/peaking 
inside!
Dear colleagues,
 
First of all, we hope you and your loved ones are safe 
and sound and that by the time you read this we will 
all be back working in our ‘normal’ work environments. 
Since the outbreak of the coronavirus crisis, the past 
months have been hectic and unsettling. However, it 
has also shown the resilience of both students and staff 
to continue work as smoothly as possibly, making the 
best of the situation while taking care of our families. 
We asked you to share a picture/screenshot of you 
working at home, and as the pictures came in, it certainly 
strengthened our feeling that we’re all in this together, 
and proud to be part of the BCN community! Thank you 
for letting us peek inside your homes, keep up the good 
work, and we hope to see you back in person soon. Take 
care!

The BCN newsletter team
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Mindwise: Should the cars of 
the future be psychopaths?
Automation features in vehicles are becoming more 
widespread. Self-driving cars are no longer seen as a 
wildly futuristic concept, and the technology behind 
them is quickly evolving. While you won’t see any fully 
autonomous cars on the roads just yet, the transition 
from human-navigated vehicle to automated vehicle is 
probably something we will get to witness during our 
lifetimes. For now, however, there are still some technical 
challenges that must be faced.

But let’s ignore reality for a second, and enter a 
world where the perfect automated vehicle already 
exists. This imaginary vehicle uses state-of-the-art 
artificial intelligence (AI) to navigate through complex 
environments and adapt to ambiguous situations. 
Assuming this car is flawless, it would nonetheless be 
vulnerable to external factors, as the outside world still 
provides dangers that could lead to accidents. This would 
be especially true if this car were to share the roads with 
less technologically advanced vehicles (that is, vehicles 
driven by humans), which would likely be the case for at 
least some years.

The age of Artificial Intelligence

In this future, self-driving cars will drive millions upon 
millions of kilometers. Purely based on probability, at 
least some of them will be exposed to some truly odd, 
extraordinary scenarios. For instance, let’s assume such 
a car was to face a situation where it could preserve 
the lives of 10 people at the cost of the driver’s life. To 
exemplify, the car may have to choose between driving 
into a group of pedestrians or crashing into a concrete 
wall. Due to its enormous computing power and constant 
monitoring of the streets, the AI should hypothetically 
be able to make a cognizant decision. But which one 
should it be taught – or programmed – to take by its 
creators? The utilitarian approach, slamming into the 
wall, sacrificing one for the benefit of many? Sounds 
reasonable – however, that would be a tough sell for the 
car manufacturer, considering they are expected to keep 
their customer as safe as possible. But the alternative 
option – a self-driving vehicle destroying a group of 
innocent pedestrians to save its own occupant – wouldn’t 
make for great marketing either.

If a human driver was behind the wheel and had to 
make such a decision, whichever option he or she opted 

for could be blamed on a lack of time to process the 
situation, or perhaps on an inherent self-preservation 
instinct. In any case it would probably be understood that 
this was an extremely difficult situation to have to make 
a quick life-or-death decision in. This would arguably 
not be the case with a fully-automated vehicle, whose 
processing capacity and decision speed (at least with 
regard to traffic situations) may actually exceed our own, 
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and any death caused could be considered premeditated, 
or intentional at the very least. Even if the car’s response 
is based on general pattern recognition and global 
behavioral tendencies, rather than a situation-specific 
if-then rule, the decision concerning which maneuver 
to perform would still be deliberately made by the AI. 
By extension the car manufacturers who birthed the AI 
would then be held responsible for the decision.

Sacrificial moral dilemmas and the 
neuroanatomy of psychopaths 

Let’s turn to the (in)famous trolley dilemma, which 
challenges the principles of ethics and the value of 
human life. It asks whether pulling a lever and guiding an 
out-of-control trolley to safety, saving its five passengers 
at the cost of killing one man or doing nothing, thus 
letting the five passengers perish, is the rational choice 
from a certain perspective (Cao et al., 2017). Those familiar 
with it will recognize the similarity between this classic 
and the traffic dilemma I just described. A number of 
studies have investigated personality differences in 
decision-making for such sacrificial moral dilemmas. 
For example, it appears that people with psychopathic 
traits are more likely to actively sacrifice the one person, 
regardless of whether this sacrifice was a means or a side 
effect of preserving the lives of more people (e.g. pushing 
a man on the tracks to halt the train thereby saving its 
passengers; or pushing a lever to redirect a train, thereby 
killing one person rather than letting five people get 
crushed) (Bartels & Pizarro, 2011; Glenn et al., 2009; 
Koenigs et al., 2012; Tassy, Pletti et al., 2016). In particular, 
it is claimed that amygdala and ventromedial prefrontal 
cortex dysfunctions are the root of discrepancies in 
moral decisions seen in individuals high in psychopathic 
traits (Blair, 2007). Because their amygdala does not 
aversely reinforce actions that harm others and they lack 
remorse, sacrificing a person is much less problematic 
for such individuals than it is for people who do not have 
psychopathic traits (Zijlmans, Marhe, Bevaart, et al., 2018).
This raises some interesting questions. Should the AIs 
controlling the cars of the future be modeled after the 

minds of psychopaths, in the sense that the AI has the 
ability to make purely utilitarian decisions given special 
circumstances? 

Current developments at the RUG

One reason why I have a personal interest in this 
thought experiment, is that I’ve been conducting 
research on level III automation at the driving simulator 
in the Muntinggebouw at the University of Groningen, 
in cooperation with the BMW group. This level of 
automation still gives back control to the driver in critical 
situations, but otherwise performs all of the dynamic 
driving tasks (SAE International, 2018). It is meant to be 
a system allowing a transition from manual driving to 
fully self-driving vehicles. We’ve been investigating how 
safely people manage to regain control over their vehicle 
in different contexts after driving with automation for 
extended periods of time. Among other variables, we 
measured the time it took participants to perform an 
evasive maneuver and what kinds of maneuvers were 
performed in response to a critical situation. Effectively, 
at this more rudimentary stage of automation, the 
moral dilemma described above is irrelevant, as the 
human is still in charge of decision making during 
ambiguous situations. Eventually, however, this may 
change. Technology is rapidly advancing, and ultimately 
researchers are working towards the goal of building a 
fully autonomous vehicle.

Ultimately, we also need to keep in mind that situations 
like the trolley dilemma are extraordinarily unlikely to 
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happen, hence they are merely hypothetical. As such, an 
argument can be made that car developers should invest 
in avoiding these kinds of situations, for example through 
constant monitoring of close and distant traffic (perhaps 
even including groups of pedestrians and the presence 
of concrete walls), or the use of early warning systems, 
rather than think excessively about how to deal with such 
rare and unlikely occurrences. Either way, technology is 
rapidly advancing, and ultimately researchers are working 
towards the goal of building a fully autonomous vehicle.

Whether sacrificing one for the benefit of many is ethical 
has been subject of debate in philosophy for ages. We 
could continue this debate in the hopes of somehow 
finding the perfect solution, but this is not what I am 
interested in. Much rather would I like to know how 
people will respond to a machine making such decisions. 
Should the cars of the future be psychopaths? I for one 
am still trying to think up a viable compromise, but have 
been unable to do so yet. The only thing I’m certain of 
is that perfecting the prevention systems should be 
priority number one. Ideally, a car shouldn’t need to be a 
psychopath. Let me know in the comments if you have a 
revolutionary idea!

 ■ B Y  M A X I M I L I A N  K O P R O L I N

 ■ I M A G E  B Y  I N S O M N I A  C U R E D  H E R E

Originally published by Mindwise 
It was recently voted as the best Mindwise blogpost 
of 2019!
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New staff writers wanted! Do you enjoy reading the Newsletter? If so, why 
not join our enthusiastic editorial team and make 
it even better? Regardless of whether you’re a 
master student or PhD student, it’s a great way 
to expand your network, improve your English 
writing skills, and be actively involved in BCN. 
Interested? Send an e-mail to Sander Martens, 
sander.martens@gmail.com!

mailto:sander.martens%40gmail.com?subject=New%20staff%20writers%20wanted
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Mindwise: We’re all going  
to die

We’re all going to die. I’m not trying to cause a panic, but these are the 
facts. Every year, about 150 thousand people pass away in the Netherlands. 
Over half of these are above the age of 80, roughly a third between 65 
and 80, and the—relatively small—remaining group is younger. Cancer 
is the deadliest cause (taking 125 lives per day on average), followed by 
cardiovascular diseases.

‘Standard’ influenza is 
also deadly. The RIVM, the 
National Institute for Public 
Health and the Environment 
in the Netherlands, has 
been keeping statistics on 
this for years. Two years 

ago, the flu took about ten 
thousand more lives than in 

an average winter. A few of 
those ten thousand were young 

and healthy. Statistics like these 
have been used frequently to 

belittle the current crisis, not just 
by populists as Bolsonaro and Trump, 

but also by scientists: “it’s just a flu!” 
But this is not just the flu: it’s more 

infectious, and more deadly. 

Today, on March 31st, 166 people in the Netherlands 
were reported to have died from complications due 
to coronavirus. So it’s not only worse than flu; it might 
be worse than cancer. Might be. Maybe. That framing 
of the numbers is potentially exaggerated. It certainly 
feels hyperbolic. How do we put the situation in context 
so that it makes sense without any exaggeration? 
British statistician David Spiegelhalter calculated 
that, regardless of age, the probability of dying after 
getting infected with coronavirus is roughly equal to 
the probability of dying somewhere in the coming 
year from all other causes. These statistics are based 
on British data, but I assume the same roughly holds 
for the Dutch population: young people are unlikely to 
die, but sometimes this happens (tragically), and older 
people have a higher chance of not reaching their next 
birthday. Thus, COVID-19 roughly equals one year’s 
worth of risk. In the worst case, this pandemic will 

about:blank
https://theintercept.com/2020/03/25/coronavirus-flu-comparison-trump/
https://www.statnews.com/2020/03/17/a-fiasco-in-the-making-as-the-coronavirus-pandemic-takes-hold-we-are-making-decisions-without-reliable-data/
https://www.youtube.com/watch?v=FVIGhz3uwuQ
https://www.youtube.com/watch?v=FVIGhz3uwuQ
https://medium.com/wintoncentre/how-much-normal-risk-does-covid-represent-4539118e1196
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cause life expectancy to go down by a year. But in the 
Netherlands, life expectancy also goes up by a year (due 
to better health care and healthier ageing) about every 
5 to 10 years. So even in this worst case, the pandemic 
throws us back to 2010. That suddenly sounds much less 
scary than “we’re all going to die” (even though we all 
will eventually).

Mathematically, these comparisons are sound. But of 
course they also miss the point completely. It’s not just 
about the number of people dying from this pandemic; 
it’s much more about how they die. The prospect of one 
of your loved ones being denied entry to the hospital 
because their Intensive Care Unit is over capacity is 
so much more frightening than the prospect of this 
person dying peacefully after a long and happy life. 
This is especially true in countries like the Netherlands, 
where we believe that universal health care is a basic 
human right. In short: not all deaths are equal. Focusing 
solely on the numbers—counting deaths as if they were 
chickens—ignores what seems obvious to everyone 
else. Of course, this present numbers-obsession isn’t 
new. The coverage received by terrorism, in the political 
and public debate in the past decade, is in no way 
proportional to the number of casualties. Certainly not 
in the Netherlands. In 2015, the maximum speed of 
Dutch motorways was increased from 100 kph to 130 
kph. Even though this tripled the number of casualties 
on the motorways. But nobody has said that drivers 
should refuse to leave their houses. If public health 
policy were based on medical and health arguments 
alone, then tobacco and alcohol would certainly be 
prohibited.

It’s clear that we want to avoid the horror scenario of 
overcrowded ICUs. Doctors in Italy and Spain have 
compared what they’re experiencing to a war. And 
it seems that, in the Netherlands, this still is possible 
(although it will be a close call). Thus, we must do 
everything we can to “flatten the curve.” Wash your 
hands. Stay home if you can. And if you can’t stay home, 
always stay 1.5m apart from those nearby. Even if it’s 
inconvenient. However, we also can’t keep the country 
in lockdown forever, especially for those less fortunate 
such as domestic violence victims. If the economic 
consequences of the lockdown become too severe, we 
won’t have funds for other types of expensive medical 
care—such as cancer treatments, which obviously 
need to continue. At some point, schools will have to 
be reopened, followed by universities, concert venues, 
barber shops, and everything else. Life must go on. The 
critical question is when. 

Too soon will have serious consequences for public 
health. But so too will too late. And there still is 
insufficient information for rational, informed decisions. 
These are not easy times to be a policy maker: only 
hindsight is 20-20. Some of us, though, can take solace 
in the numbers. Did you know, for example, that under 
normal circumstances this country has over ten traffic 
casualties per week? Now that most of us are socially 
isolating at home, and not on the roads, this number is 
way down.

 ■ B Y  C A S P E R  A L B E R S

Originally published by Mindwise

This is a (slightly reworked) translation of his 
column in De Volkskrant
Feature image provided for use in the media by 
the CDC, which also has a COVID-19 info page.

https://www.volksgezondheidenzorg.info/onderwerp/levensverwachting
https://www.volkskrant.nl/nieuws-achtergrond/aantal-verkeersslachtoffers-op-130-wegen-verdrievoudigd~b7aefb0b/
https://www.volkskrant.nl/nieuws-achtergrond/de-psychologie-van-thuisblijven-dit-doet-sociale-isolatie-met-ons~be4aecaf/
https://www.volkskrant.nl/nieuws-achtergrond/hoogleraar-scholen-sluiten-dat-zou-zeker-mensenlevens-kosten~bec59097/
https://www.volkskrant.nl/nieuws-achtergrond/hoogleraar-scholen-sluiten-dat-zou-zeker-mensenlevens-kosten~bec59097/
http://mindwise-groningen.nl/
https://www.volkskrant.nl/columns-opinie/het-gaat-niet-alleen-over-hoeveel-mensen-komen-te-overlijden-maar-vooral-ook-over-hoe-ze-overlijden~b495d733/
https://www.volkskrant.nl/columns-opinie/het-gaat-niet-alleen-over-hoeveel-mensen-komen-te-overlijden-maar-vooral-ook-over-hoe-ze-overlijden~b495d733/
https://www.cdc.gov/coronavirus/2019-ncov/index.html
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Alain Dekker

People with Down syndrome have a particularly high 
risk of Alzheimer’s disease. Seventy-five percent of 
individuals with Down syndrome develop dementia. 
Although almost all people with Down syndrome from 
the age of 40/45 have an Alzheimer’s-like brain (protein 
accumulations), dementia symptoms occur in one person 
a few years later whereas others are symptom-free for a 
long time. Can we predict who will develop dementia? 
This is important for timely adjustment of guidance and 
treatment in care for the disabled. Together with more 
than 15 healthcare institutions, the UMCG conducts 
research into early detection, in particular behavioral 
changes. This showed that an increase in symptoms of 
anxiety and apathy may be early signals.

Joukje van der Naalt

According to van der Naalt’s opinion, more research 
into the consequences of a traumatic brain injury is 
important. Although it is a common problem, it is not well 
recognized. More research is needed into the relationship 
between acute cell damage, the occurrence of impaired 
brain function and the functioning of patients in their 
environment.

28  |  48 B C N  N E W S L E T T E R  11 8  |  J U N E  2 0 2 0



Robert Schoevers

Robert Schoevers presented research into a new 
treatment for persistent (treatment-resistant) depression. 
The effectiveness of oral ketamine is being tested and 
they are impressed by the results in a number of patients. 
This trial will, however, end next summer. A follow-up 
study is currently being prepared. This is necessary 
to substantiate the possible implementation of this 
treatment in the most ill patients.

Barbara van Munster

Fifty-eight percent of the Dutch population (9.9 million) 
has one or more chronic conditions, of which more than 
95% belongs to the over-75s. Multi-morbidity often goes 
hand in hand with dementia and with frequent hospital 
visits or admissions. Despite the fact that cognitive 
disorders influence the treatment and prognosis of other 
chronic diseases (and vice versa), there is, unfortunately, 
still a great deal of underdiagnosis in this area with all its 
consequences.
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Erik de Vries

Erik de Vries gave a presentation about Positron Emission 
Tomography (PET scan), an imaging technique that 
allows non-invasive imaging of functional processes in 
the brain, such as inflammatory processes and disturbed 
signal transfer. This technique can provide more insight 
into the pathology of brain disorders (i.e. inflammation 
in the brain of schizophrenia patients), the mechanism 
of action of medicines (i.e. anti-inflammatory effect of 
antipsychotics), the optimal dose of a new medicine 
(i.e. administration via the spinal cord) and the effect of 
lifestyle intervention (i.e. the protective effect of physical 
activity on the brain).

Marc van Dijk

Neuromodulation, especially deep brain stimulation (DBS) 
and injury surgery, has proven to be a safe and effective 
way to treat neurological and psychiatric conditions in 
the last few decades. According to Marc van Dijk, MRI-
guided Focused UltraSound (MRgFUS) is the next step in 
neuromodulation. On the one hand it could be used as a 
non-surgical alternative to DBS and injury surgery and, on 
the other hand, as a technique to open the blood-brain 
barrier. In addition, MRgFUS also provides promising 
(treatment) options with respect to neuro-oncology, 
degenerative diseases and Alzheimer’s disease.

Teus van Laar

It is well known that in Parkinson’s disease the messenger 
substance Dopamine is lowered. However, there is 
also another substance that plays a major role in this 
condition, Acetylcholine. Acetylcholine is produced in 
the nucleus basalis of Meynert in the basal part of the 
forebrain. Fibers run from the nucleus basalis of Meynert 
to numerous parts of the cortex ensuring good attention 
and perception.

The PET center of the UMC Groningen can clearly 
visualize the Acetylcholine messenger substance. In a 
large group of patients, who had just been diagnosed 
with Parkinson’s disease and were not yet treated with 
medicines, Acetylcholine was already significantly 
reduced compared to healthy peers, especially in the 
back parts of the brain. This means that treatment must 
focus on both messenger substances from the beginning, 
Dopamine and Acetylcholine.

30  |  48 B C N  N E W S L E T T E R  11 8  |  J U N E  2 0 2 0



Emma Gerrits

Using single-nucleus RNA sequencing, it can be 
investigated how different cell types in the brain 
respond to neurodegenerative diseases. Alzheimer’s 
disease is characterized by aggregates of amyloid-ß 
and tau proteins. Emma Gerrits and in collaborations 
with group members have discovered that amyloid-ß or 
tau-associated microglia, the brain’s immune cells, have 
different RNA profiles.

Marina de Koning-Tijssen
Head of Expertise Center Movement Disorders Groningen

Patients with hyperkinetic movement disorders 
experience involuntary movements. The different types 
of involuntary movements are difficult to distinguish. 
This delays the correct diagnosis and makes treatment 
difficult. The assessment of a hyperkinetic movement 
disorder is complex, because several involuntary 
movements can look alike and multiple types can occur in 
one patient.

New technologies, including 3D video, motion sensors 
and artificial intelligence are used to quantify involuntary 
movements in measure and number. The measured 
movements are linked to brain scans to gain more insight 
into the underlying brain networks. This improves typing, 
diagnosis, as well as choice and assessment of the effect 
of treatment in individual patients.
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D E M O N STR ATI O NS

Wim Veling and Bart Lestestuiver

Virtual reality (VR) is a way to step into a different reality. 
A computer creates an environment that you can view 
three-dimensionally through VR glasses. During the lunch 
break of the ‘Hersenstichting Meeting’, the VR Mental 
Health lab gave a demonstration of the different, new 
options for treatment with virtual reality (VR). By means 
of role-play, exposure exercises and tests in VR, people 
with, among other things, psychosis, social anxiety and 
aggression problems can be treated for their complaints. 
One of current research projects concerns cost-effective 
research into VR cognitive behavioral therapy in paranoid 
delusions, funded by the Hersenstichting.

Branislava Ćurčić-Blake

Transcranial alternating current (tACS) can be used to 
temporarily improve cognition in individuals with MS and 
people with amnestic form of mild cognitive impairment 
(aMCI). tACS uses weak currents to entrain brain rythms 
and enhance performance on a specific task. It is non-
invasive, and has minimal side-effects, but its effect varies 
a lot between individuals. During the demonstrations, 
two studies in which tACS was used, were presented, MS 
Pilot and COGMAX.

Alban Voppel

A new branch in research into neurological and 
psychiatric disorders is speech research.
During the demonstrations, the ‘talk study’ was briefly 
introduced and the power of non-invasive, information-
rich and rapid measurements was explained. There was a 
lot of interest in the steps of administration and analysis 
through machine learning, in addition to the possible 
broader applications in psychiatry and neurology for 
monitoring, diagnosis and prediction.
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Frans Cornelissen
In collaboration with Minke de Boer,  
Birte Gestefeld and Alessandro Grillini

The Laboratory for Experimental Ophthalmology 
demonstrated a new diagnostic method based on 
measuring eye movements. This method can screen 
much faster and easier than existing techniques for 
abnormalities in perception and eye motor skills as a 
result of neurological and ophthalmic disorders. It was 
also possible to experience, through simulation, what 
it means to have a half-sided visual field defect. Such a 
defect can be the result of brain trauma.

Jasper Nuninga

Electroconvulsive therapy (ECT) is a very effective 
treatment for depression, although it is not yet fully 
understand what happens in the brain during this 
treatment. In collaborations with a research team from 
UMC Utrecht, it was discovered that a small part of the 
brain is growing strongly after ECT. This growth is related 
to the decrease in symptoms of depression and may be 
due to the birth of new nerve cells.

Sven van IJzendoorn

The application of intestinal organoids (‘mini-intestines’) 
for research into the role of the intestine, in particular the 
permeability of the intestinal wall in the development 
and course of brain disorders, was presented by Sven van 
IJzendoorn. He presented the study design and had a 
mini-intestinal culture under the microscope.

 ■ T E X T  A N D  P H O T O S  B Y  M I C H I E L  H O O I V E L D
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NEW TECHNOLOGY HIGHLIGHTS
BRAIN-ON-A-CHIP: BIOMIMICRY 
OF THE NERVOUS SYSTEM ON A 
MICROPLATFORM
The central nervous system is one of the least understood 
organs and the complexity makes it difficult to create in-vitro 
models properly mimicking its microenvironment. On the other 
hand, animal models have their own issues, from the complex 
physiology which makes it hard to distinguish exact relationships, 
to uncertain translation due to genetic heterogeneity and 
ethical concerns. Therefore, an improved in-vitro model, closely 
mimicking the in vivo conditions is necessary. A promising 
development stems from combining the fields of microfluidics 
and stem cell engineering, allowing for the development of a 
miniature neurovascular unit, closely modelling the human tissue. 

Microsystem technology has so far allowed us to create models 
of various human organs, including the kidney, the heart, etc. 
This kind of modeling not only lets us gain insight into their 
functions, but also to model diseases and screen new treatments. 
Specifically, microfluidic devices are small-scale vehicles 
consisting of a set of interconnected microchambers, ranging 
from tens to hundreds of micrometers in length. 

Inside, various cells can be cultured in fluid, which gives them 
constant flow conditions. Moreover, this set up allows for 3D cell 
cultures with structural connections and cell-cell interactions, not 
possible in 2D cell cultures. These are essential for cell signaling 
and effectively for accurate modelling of the brain tissue. This 
kind of 3D modelling can also benefit from the micro engineered 
scaffolding and shows less variability, since in traditional 3D 
cultures its often hard to predict the exact position of different 
cells. 

Additionally, a micro platform gives researchers a high degree 
of control over the extracellular matrix and consequently the 
microenvironment in the culture. It also allows for real-time 
monitoring of neuronal activity and there have even been 
developments of asymmetric channels, which would allow 
to model the directionality of circuits in the CNS. Combining 
microfluidic chips and 3D culture cells also allows for 
compartmentalization and investigating different areas of the 
brain and how they are affected in neurodegenerative diseases. 
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For example, co-cultured cells from the hippocampus and the 
cortex have been shown to produce axonal connections via 
microchannels. Moreover, through using hydrogel it is possible 
to mimic the vascularity of the brain. Importantly, with the 
induced pluripotent stem cells (iPSCs) it is now possible to 
model the exact human neuronal cells on the platforms. In short, 
researchers can take any cell from a person (such as blood or 
skin), “reset it” and then by delivering certain factors program it 
to develop into any given cell, e.g. neurons. These can then be 
cultured on the micro platforms.

At the moment, we are unable to model the full structure of the 
CNS, so instead researchers have focused on addressing more 
specific questions. The applications of models on a chip range 
from the blood-brain barrier (BBB) and brain cancer modelling 
to analyzing neurogenesis and mitochondrial transport in 
axons. There are also established models for neurodegenerative 
diseases, such as Alzheimer’s or Parkinson’s Disease. In the case 
of the former, the constant flow conditions allow for better 
investigation of the propagation of amyloid beta and tau 
proteins, as well as of the potential imbalance between their 
production and clearance. A lot of effort has also been put into 
developing models of the BBB since this would allow for a clear 
and reliable drug screening method, taking into account the 
highly selective nature of the membrane. One of the approaches 
has been to develop a porous membrane connecting two 
microchannels, with cells attached on both sides which could 
communicate through the pores. 

While promising, the technology still faces some obstacles. The 
development process is slow and difficult, with new fabrication 
methods, such as 3D printing, potentially resolving this issue. 
While the first interconnected multichip systems have been 

developed, in general the interconnection between different 
organs is a challenging aspect. Further down the line, with the 
inclusion of patient-derived iPSCs, this technology could enable 
personalized-drug development programs, as well as a move 
away from animal modelling in general. While there is still a 
long way to go before we can develop a single device that could 
truly be called a “brain on a chip”, the current technologies are 
already allowing for impressive in vitro modelling of the CNS 
microenvironment and its cytoarchitecture. 

 ■ B Y  A L E K S A N D R A  C Y W I N S K A

 ■ I L L U S T R A T I O N  B Y  S A N D E R  M A R T E N S
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Dear BCN Students and PhDs, 
The last couple of months have been rough. We hope all of you are healthy 
and doing well, if not, you are not alone. The unprecedented corona pandemic 
and its social isolation preventive measurements have changed everything. 
Holidays, normality, and work schedules have gone out the window. We have 
had to adapt the way we interact, live, work and study. Lectures, meetings, 
and presentations have been transferred to online virtual environments, 
research measurements have been stopped, along with access to lab space, 
all while moving our workspace to our homes. However, let´s not forget why 
we have done this: to protect the most precious thing we have, our health and 
that of our neighbors. We know there have been some PhDs and students that 
have volunteered to help in the pandemic, please contact us to share your 
story (bcnphdcouncil1@gmail.com). Despite all the challenges that this has 
made for our research and studies, we have all been a part of the solution and 
for that you should feel proud, own it!

Nevertheless, we as the BCN PhD Council, have been collecting the struggles 
experienced by the PhDs of the program, and presented them to the BCN 
Board, so they know what we are experiencing. The most common negative 
outcome is the delay in research inclusion, and uncertainty of when we can 
return to continue with measurements.  

Additionally, to help students feel closer, on the 7th of May we hosted the first 
virtual drinks and online gaming of scribble! It was a very fun evening, and 
a good opportunity to relax and share some quality time. We want to thank 
everyone that joined, and look forward to seeing those that would like to join 
in our next session. 

Looking forward for better times,
The BCN PhD Council

mailto:bcnphdcouncil1@gmail.com
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BCN Conference 2020 – Waiting 
for new date
Nothing but the truth, the BCN 
conference that was planned to take place 
on October 19-20 has been postponed for 
a year, due to the corona-crisis.  
We will keep you informed!

Online courses
We are trying hard to offer you online 
courses. In May there will be a tryout 
of the online Retreat and online 
Management Competences, part 2. We are 
hoping that they will be successful, and if 
so, we will organize more of these courses 
in the coming months. You will receive 
invitation emails. 
Martijn Wieling managed to change his 
Statistics courses into online versions. 
Starting both in June.
The BCN Orientation course is scheduled 
to start in September. No decision 
has been made yet about how we will 
organize this course. The registration for 
this course will start on June 1st. Perhaps 
we will know by that time what the course 
will look like.

Digital reimbursement 
Because of the coronavirus crises, 
reimbursements for congresses and 
external courses can be submitted 
online as follows. Please send 

your reimbursement documents (the 
reimbursement form + photos/scans 
of invoices and proof of payment in 
one file, with the 1st page being the 
reimbursements form) to 
d.h.koopmans@umcg.nl.

You will find the reimbursement forms 
on the BCN website (https://www.rug.
nl/research/behavioural-cognitive-
neurosciences/education/phd/funding). 

Please check the conditions on the 
forms and add all proofs of your visit and 
payment! Incomplete forms will delay the 
reimbursement.

Agenda BCN Activities
>  May, June, and/or July 
 online versions BCN Retreat
> May, June, and/or July  
  online versions BCN Management 

Competences Part 2.
> June 15, 16, 18, 24 and 25, 2020:  
 BCN Statistics Course - online

> June 29 and 30, July 1, 2 and 3, 2020:  
  BCN Advanced (non)linear 

regression techniques in R - online

Course application
http://cursus1.webhosting.rug.nl/gsms or 
https://cursus1.webhosting.rug.nl/gsms/
courses/bcn-courses/
Please check the website for more 
detailed information.

 ■ B Y  D I A N A  K O O P M A N S
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https://cursus1.webhosting.rug.nl/gsms/courses/bcn-courses/
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BCN researchers on youtube
https://www.rug.nl/research/behavioural-
cognitive-neurosciences/organisation/
bcn-researchers-on-youtube

Time for a new approach to 
hearing loss
With the help of a good dose of curiosity, 
Sonja Pyott is navigating her way 
through the complex world of our brain 
and our ears. On the journey to curing or 
improving hearing problems, she hopes 
to change some of our views on hearing 
health along the way.

https://www.rug.nl/news/2020/01/time-
for-a-new-approach-to-hearing-loss

Marije aan het Rot receives 
grant for research on effect of 
alcohol on empathic behavior
Marije aan het Rot received a research 
grant of €5000 from the Kennisinstituut 
Bier. Her research will focus on the 
effect of alcohol on empathic behaviour 
and how this differs between men 
and women. Marije aan het Rot is 
Associate Professor at the department 
of Clinical Psychology and Experimental 
Psychopathology.

https://www.rug.nl/gmw/psychology/
news/marije-aan-het-rot-wins-research-
grant-from-kennisinstituut-bier-

University of the Netherlands
Hedderik van Rijn gave an online lecture 
(in Dutch) on why awkward moments 
seem to take forever.

https://www.rug.nl/news/2020/02/
videocollege-hedderik-van-rijn-bij-
universiteit-van-nederland

Open Access publication of  
the week: 8
Atopy Increases Risk of Psychotic 
Experiences: A Large Population-Based 
Study
Marieke J.H. Begemann, Mascha M.J. 
Linszen, Janna N. de Boer, Wytske D. 
Hovenga, Shiral S. Gangadin, Maya J.L. 
Schutte and Iris E.C. Sommer 
In: Front Psychiatry. 2019 Jul 9;10:453
 

Two Vici grants of 1,5 million 
euro for Judith Rosmalen and 
Liesbeth Veenhoff
UMCG-researchers Judith Rosmalen and 
Liesbeth Veenhoff both received a Vici-
grant of 1,5 million Euros. This grant of 
the Dutch Research Council (NWO) can be 
used by both researchers to develop an 
innovative line of research for the coming 
five years. 

Judith Rosmalen has been researching 
psychosomatic illness for many years. 
She will use the Vici grant to study how 
experiences from a person’s youth can 
affect the degree to which they suffer 
from physical symptoms.
 

 ■ P H O T O  B Y  E L M E R  S P A A R G A R E N
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Liesbeth Veenhoff wants to know 
how and why cells change as they age. 
Her research focuses on changes in the 
nuclear pore complexes; the ‘gatekeepers’ 
to the nucleus.

https://www.rug.nl/news/2020/02/
vijf-ervaren-groningse-onderzoekers-
ontvangen-een-vici-beurs?lang=en

Dr. Peter Meerlo of the 
Groningen Institute for 
Evolutionary Life Sciences 
(GELIFES) was awarded an 
ENW-KLEIN grant by the NWO, 
on April 16
The grant, worth EUR 350,000, is for his 
research project ‘Sleep research goes 
wild – new insights into sleep homeostasis 
from studies in geese’. 

https://www.rug.nl/news/2020/04/
four-enw-klein-grants-awarded-to-fse-
researchers

 ■ P H O T O  B Y  R U G  W E B S I T E
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INAUGURAL SPEECH
M.C.J. Keijzer
 
Cognitive and social benefits 
of learning English as a Second 
Language

C H A I R

English Linguistics & English as a Second 
Language
F A C U L T Y

Arts
D A T E

January 28, 2020
 
We know from several studies that 
very soon after the onset of an intense 
language course the new language 
starts to compete with earlier acquired 
languages: they influence each other. 
You may be able to find that one word 
in English, but what was that Dutch 
equivalent? We also know that all 
known languages are always active in 
bilinguals, despite the fact that one of 
these languages is not being used at a 
given point in time. To make sure that 
languages do not constantly interfere 
with one another and to avoid constant 
involuntary code-switching, speakers 
need cognitive flexibility: one language 
needs to be suppressed when the other 
one is in use. When such language control 

or language juggling is done on a regular 
basis, speakers may also start noticing 
effects that transfer from the language 
control domain to domain-general 
cognitive control: they may be better able 
to suppress irrelevant information and can 
switch more effectively between tasks. 
In other words, they build up cognitive 
reserve. And such cognitive reserve comes 
in handy in those third-age years when 
cognitive flexibility in general is known to 
decline: after the age of 65. Past research 
has shown that older multilinguals indeed 
may experience memory failure at a later 
stage than monolinguals. Building on 
this knowledge, an important question 
comes to mind: can we also use a foreign 
language course as cognitive therapy 
for seniors who in their daily lives ‘only’ 
use one language? In this inaugural 
speech, I explain how the chair group 
of English linguistics and English as a 
second language can play a central role 
in healthy aging research and how the 
field of linguistics can be at the center 
of such interdisciplinary research: can 
we - by teaching older adults English - 
enhance their cognitive flexibility and, 
crucially, also their perceived levels of 
wellbeing? The fields of English linguistics, 
psychology, neurosciences and geriatrics 
complement each other well in answering 
such a question. In short, learning a new 

language teaches you to expand your 
boundaries, but comprises more than 
language learning alone. 

 ■ E V E LY N  K U I P E R - D R E N T H ,  O N 

B A S I S  O F  P R E S S  R E P O R T S  O F 

T H E  U N I V E R S I T Y  O F  G R O N I N G E N

 ■ P H O T O S  B Y  S T E P H A N 
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Unraveling molecular signaling 
in neurodegenerative diseases:
Focus on a protective 
mechanism mediated by 
linalool

P H D  S T U D E N T

A.M. Sabogal Guaqueta
T H E S I S

Unraveling molecular signaling in 
neurodegenerative diseases: Focus on 
a protective mechanism mediated by 
linalool
P R O M O T O R

Prof.dr. H.W.G.M. Boddeke
C O P R O M O T O R

Dr. A.M. Dolga
F A C U L T Y

Medical Sciences

Neurodegenerative conditions such as 
Alzheimer`s disease (AD) and stroke are 
characterized by progressive nervous 
system dysfunction. The main aim of this 
work was to propose new therapeutic 
targets in neurodegeneration and to 
identify possible phospholipid biomarkers 
that reflect the progression of the disease. 
We demonstrated that administration of 
the terpene, linalool was able to reduce 
the main pathological markers of AD 
(extracellular β-amyloidosis, tauopathy) 
and of ischemic stroke. Linalool treatment 

in animals improved motor coordination 
and cognition, along with a reduction 
of astrogliosis and microgliosis in the 
hippocampus. Besides, we investigated 
whether and how linalool exert a 
neuroprotective effect against  
glutamate-induced oxidative stress and 
might affect mitochondrial function. 
Administration of linalool reduced 
cell death mediated by glutamate, 
mitochondrial ROS formation, 
mitochondrial calcium uptake, lipid 
peroxidation and mediated a recovery 
of mitochondrial membrane potential, 
together with an increase in mitochondrial 
respiration. In addition, we detected 
remarkable changes in phospholipids 
in ischemic stroke, AD and CADASIL 
in brain samples, CSF and serum. 
These data could help to unravel novel 
molecular mechanisms and propose 
different therapeutic targets to treat 
transversal pathogenesis. Finally, we 
showed in a review the role of microglia 
in neurodegenerative diseases and we 
present the results of a differentiation 
protocol of human microglia from 
iPSC demonstrating the maturity and 
functionality of these cells. In conclusion, 
we present various strategies to 
model and study neurodegeneration 
and provide answers in the field of 
inflammation, lipidomics and at the same  ■ P H O T O  B Y  X I H U I N  W U

 > P R O M O T I O N S
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time we propose a new molecule as a 
potential therapy against AD and cerebral 
ischemia.

Angelica Maria Sabogal Guáqueta 
(1987) studied Biology at the University of 
Tolima. She did her master in Biomedical 
Sciences and started the PhD at University 
of Antioquia and she finished at University 
of Groningen, as part of the dual diploma 
agreement between both universities. 
She was connected to the research 
institute BCN of the University Medical 
Center Groningen (UMCG). Currently she 
works as a postdoctoral researcher at the 
department of Molecular Pharmacology 
at the University of Groningen. She was 
promoted on January 13, 2020.

Macroglial diversity and its 
effect on myelination

P H D  S T U D E N T

I. Werkman
T H E S I S

Macroglial diversity and its effect on 
myelination
P R O M O T O R E S

Dr. W. Baron
Prof.dr. D. Hoekstra
F A C U L T Y

Medical Sciences

Multiple sclerosis (MS) is a chronic 
disease of the central nervous system 
characterized by local loss of myelin, a 
protective, isolating layer around axons. 
Myelin can be restored by a natural 
regenerative process, called remyelination. 
However, remyelination ultimately fails 
in MS. Successful remyelination requires 
the maturation of oligodendrocyte 
progenitor cells (OPCs) into myelin 
forming oligodendrocytes. Remyelination 

is orchestrated by astrocytes. Notably, 
remyelination is more efficient in grey 
compared to white matter. In this thesis 
we investigated whether astrocytes from 
grey and white matter distinctly modulate 
OPC functioning and maturation.  We 
demonstrate that astrocytes and OPCs 
from grey matter may together provide an 
environment that is more effective in the 
regeneration of myelin than astrocytes 
and OPCs from white matter. White matter 

astrocytes supported myelin formation 
less than grey matter astrocytes, partially 
due to producing more inhibitory 
fibronectin aggregates. In addition, grey 
matter OPCs appeared better equipped 
for remyelination. Unexpectedly, specific 
inhibition of cholesterol biosynthesis 
in white matter astrocytes enhanced 
myelin formation by oligodendrocytes. 
This finding provides a possible new 
target for promoting myelin formation 
in white matter. Taken together, research 
into the failure of remyelination in MS 
will benefit from taking into account 
regional differences between cells from 
grey and white matter. This awareness will 
contribute to an improved insight into the 
disease progression of MS. In addition, 
this will provide challenging opportunities 
for the development of more specific and 
thereby efficiency increasing therapy 
for the treatment of MS, directed at 
improving myelin recovery in MS lesions.

Inge Werkman (1990) studied Life, 
Science and Technology at the University 
of Groningen, with Molecular Life 
Sciences as primary direction combined 
with Biomedical Sciences. Thereafter 
she did the Top Master Medical and 
Pharmaceutical Drug Innovation and 
succeeded cum laude. She did her PhD 
research in the group of Wia Baron at 
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the department Biomedical Sciences 
of Cells and Systems at the University 
of Groningen. She was promoted on 
February 24, 2020.

Learning from reward 
and prediction: Insights 
in mechanisms related to 
recurrence vulnerability and 
non-response in depression

P H D  S T U D E N T

A.J. Geugies
T H E S I S

Learning from reward and prediction: 
Insights in mechanisms related to 
recurrence vulnerability and non-response 
in depression
P R O M O T O R

Prof.dr. R.A. Schoevers
C O P R O M O T O R

Dr. H.G. Ruhé
F A C U L T Y

Medical Sciences

Treatment outcomes for major depressive 
disorder (MDD) need to be improved as 
both non-response rates after treatment 
and relapse/recurrence rates following 
remission are high. Ideally, early prediction 
of non-response and recurrence would 
either facilitate the choice, shortening the 

time to change to an adequate treatment, 
or intensify treatment, e.g. by combination 
of pharmacotherapy and psychotherapy. 
This dissertation has attempted to provide 
insight in mechanisms relevant for 
recurrence vulnerability and non-response 
to treatment. Moreover, we aimed to 
predict this non-response to treatment.
We conclude that acute MDD is 
characterized by impairments in reward 
response and reward connectivity and 
that temporal difference modeling of 
reward-related PE-signals give a more 
accurate representation of reward 
processing. During remission, but still 
at high risk of recurrence, impairments 
in learning from rewarding and aversive 
events persist. These dysfunctions 
could represent trait rather than state-
dependent abnormalities, and may be of 
importance for recurrence vulnerability. 
With regard to prediction of treatment 
outcome and non-response we confirmed 
that the MSM is a valid and reliable tool 
to predict poor outcome in MDD. When 
examining prediction of non-response 
with a more neurobiological, mechanistic 
approach, we provide evidence that 
differences in functional connectivity of 
the insula with the salience network is 
indicative for non-response, which might 
encourage the choice for alternative 
treatment at an early stadium. These 

findings may contribute to enhanced 
understanding of pathophysiological 
mechanisms of (recurrent) MDD and 
prediction of non-response, ultimately 
improving the quality of life of people that 
suffer from MDD.

Hanneke Geugies (1986) studied 
Biomedical Sciences at the University of 
Groningen. During her PhD research she 
was connected with the research institute 

BCN-BRAIN of the University Medical 
Center Groningen. Shen now works as a 
data-analyst for Value Based Healthcare at 
the Martini Hospital Groningen. She was 
promoted on March 9, 2020.

 ■ E V E LY N  K U I P E R - D R E N T H ,  O N 

B A S I S  O F  P R E S S  R E P O R T S  O F 

T H E  U N I V E R S I T Y  O F  G R O N I N G E N

 ■ P H O T O  B Y  S A N D E R  M A R T E N S
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Cool links
>  Flamingos have complex social systems with ongoing romantic partners,  

stable same-sex friendships, and nemeses. 
ARTICLE:  
https://www.sciencedirect.com/science/article/aabs/pii/
S0376635719303377?dgcid=author

>  Researchers have developed a brain-computer interface that can restore both 
movement and a sense of touch to paralyzed limbs with a detection rate of up 
to 90 percent accuracy. 
PRESS:  
https://www.inverse.com/innovation/computer-restores-sense-of-
touch 
ARTICLE:  
https://www.cell.com/cell/pdf/S0092-8674(20)30347-0.
pdf?_returnURL=https%3A%2F%2Flinkinghub.elsevier.
com%2Fretrieve%2Fpii%2FS0092867420303470%3Fshowall%3Dtrue

>  Physicists have cooled a nanoparticle (108 atoms) to the lowest temperature 
allowed by quantum mechanics, the particle reached the so-called “ground 
state”. 
PRESS:  
https://www.sciencenews.org/article/scientists-cooled-nanoparticle-
quantum-limit-ground-state 
ARTICLE:  
https://science.sciencemag.org/content/367/6480/892

>  Autistic girls have higher than average levels of androgens, but their bodies 
don’t excrete them in urine. These findings suggest a correlation between 
androgen levels and autism. 
PRESS:  
https://massivesci.com/notes/autism-hormones-female-research-
overlooked-cause-diagnostics/ 
ARTICLE:  
https://www.mdpi.com/2079-9721/8/1/6/htm

>  Homo sapiens interbred with various Neanderthal populations, a new study 
suggests. 
PRESS:  
http://www.sci-news.com/genetics/homo-sapiens-interbred-various-
neanderthal-populations-08292.html 
ARTICLE:  

https://www.genetics.org/content/early/2020/03/31/
genetics.120.303167

https://www.sciencedirect.com/science/article/abs/pii/S0376635719303377?dgcid=author
https://www.sciencedirect.com/science/article/abs/pii/S0376635719303377?dgcid=author
https://www.inverse.com/innovation/computer-restores-sense-of-touch
https://www.inverse.com/innovation/computer-restores-sense-of-touch
https://www.cell.com/cell/pdf/S0092-8674(20)30347-0.pdf?_returnURL=https%3A%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%2FS0092867420303470%3Fshowall%3Dtrue
https://www.cell.com/cell/pdf/S0092-8674(20)30347-0.pdf?_returnURL=https%3A%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%2FS0092867420303470%3Fshowall%3Dtrue
https://www.cell.com/cell/pdf/S0092-8674(20)30347-0.pdf?_returnURL=https%3A%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%2FS0092867420303470%3Fshowall%3Dtrue
https://www.sciencenews.org/article/scientists-cooled-nanoparticle-quantum-limit-ground-state
https://www.sciencenews.org/article/scientists-cooled-nanoparticle-quantum-limit-ground-state
https://science.sciencemag.org/content/367/6480/892
https://massivesci.com/notes/autism-hormones-female-research-overlooked-cause-diagnostics/
https://massivesci.com/notes/autism-hormones-female-research-overlooked-cause-diagnostics/
https://www.mdpi.com/2079-9721/8/1/6/htm
http://www.sci-news.com/genetics/homo-sapiens-interbred-various-neanderthal-populations-08292.html
http://www.sci-news.com/genetics/homo-sapiens-interbred-various-neanderthal-populations-08292.html
https://www.genetics.org/content/early/2020/03/31/genetics.120.303167
https://www.genetics.org/content/early/2020/03/31/genetics.120.303167
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“Anyone who has never made a 
mistake has never tried anything 
new.” - Albert Einstein. 

  > Angelica Sabogal Guáqueta

“Een gevoel van reward is tijdens 
een promotietraject soms ver te 
zoeken, maar daardoor des te 
groter als het is afgerond.” 
[A feeling of reward is sometimes 
hard to find during a PhD trajectory 
but therefore even bigger when it is 
finished.] 

  > Hanneke Geugies 

“If we knew what it was we were 
doing, it would not be called 
research, would it?” - Albert Einstein. 

  > Hanneke Geugies
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