Issue

#13 June 2022

Amsterdam
Science

Saving wildlife
with carbon credits

Interview
Daniel Bonn

Chronological
or biological age

2

Preface

Dear reader,
The publication of this issue (number 13) of the Amsterdam Science Magazine marks the
end of an era. It will be the final issue of the editorial board and the editors in Chief that have
been instrumental for its publication from the start in 2014 up till today. The founding editorial board wrote: “we want to make people enthusiastic about science in Amsterdam. The
magazine should serve to increase visibility of the many beautiful science projects in our
city: We want to show science, we want to show excellence and we want to show what we
can do for society”.
And so we did! We designed the lay-out of the Amsterdam Science Magazine ourselves, prepared the guidelines for contributions, trained editors and scouted for content.
Thirteen great magazines are a legacy we can be proud of! Still, busy schedules and careers
to pursue, gradually caused staff members to leave the board. A very talented group of PhD
candidates, Master students and postdocs in our editorial board took their place.
Over the years it turned out that scouting for content became more and more difficult. Certainly, the COVID-19 pandemic did not help in motivating scientists to go the extra
mile for a special contribution to the Amsterdam Science Magazine. It has taken us much
energy to fill the last few issues. Therefore, we have decided to step down, but not without
spoiling you with another great issue!
Issue thirteen tells some great science stories, from the theoretical depths of
quantum mechanics to wildlife conservation strengthened by carbon credits. The elephant
bull on the back cover is an icon for the notion that scientific research can contribute to
saving wild life on our planet. Similarly, you can read how our use of car tires is linked to
tropical biodiversity. There is more biology in this issue: the visualization of how blood vessels orient themselves in our body (on the cover and explained in more detail on page 6), the
biology of aging and how stress can make us look older, whether superfood like curcumin
may help in treating epilepsy and what a plant “overpressure valve” looks like up close
(centerfold). The Sisters in Science explain how they want to be role models to promote that
there is not just one image of a scientist. Of course there is a contribution of the effects of
corona, this time about COVID rehabilitation and the problems associated with recovery.
COVID is also touched upon in the interview with Daniel Bonn, the 2021 “Physicaprijs” winner.
He explains how his work on complex fluids, more specifically aerosols, received so much
attention. He appears to have a talent for linking societal questions to fundamental physics
research. In the column, this balance between freedom and responsibility is elaborated in a
different perspective: how does industry influence the direction of fundamental research?
It has been a great adventure to make the Amsterdam Science Magazine. We have
been supported by the Faculties of Science of both Amsterdam Universities, by Amsterdam-UMC, by VU-CNCR, by the Netherlands Brain Institute (NIN), AMOLF, ARC-NL, CWI and
over sixty individual researchers from these institutions in our editorial boards. A special
thank to Heleen Verlinde, our magazine manager, who ran a tight ship and has kept us going
all these years!
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Saving Africa’s wildlife
through carbon offsetting

JAMES ALLAN is a conservation
biologist and co-founder of Koobi (www.
koobicarbon.com) - a start-up that sells
carbon credits and uses the revenue
to conserve biodiversity. Previously
he worked as a researcher at UvA’s
Institute for Biodiversity and Ecosystem
Dynamics (IBED). He is on a mission
to save Africa’s wildlife by combining
science with business.

→ Reference
J.R. Allan et al., The minimum land
area requiring conservation attention
to safeguard biodiversity. bioRxiv
839977 (2021); doi: 10.1101/839977

→ If you have spent time in Africa’s
national parks recently then you
are fortunate - you must have had
these wilderness areas and their
rich wildlife all to yourself. I just
returned from two weeks in Tsavo
National Park, Kenya, where I saw
more lions than tourists.
Under normal circumstances,
this would have been something
to celebrate, but right now there
is a dark side to having few tourists
in this part of the world. Tourism
is one of the biggest funders of
conservation in Africa, generating around USD 35 billion annually (according to the World Bank).
With the coronavirus pandemic
bringing international travel to a
standstill, this revenue stream got
cut off.
Africa’s wildlife must pay its way
to survive since conservation areas need management budgets
and communities need financial
incentives not to convert habitat
for agriculture. Finding funding
is more challenging than ever in a
covid-riddled world. Luckily, new
opportunities are emerging.
One of the fastest growing revenue
streams for conservation is the
sale of carbon credits that people
and businesses use to offset their
carbon footprints. A carbon credit is equal to one tonne of carbon
dioxide being removed from the
atmosphere, or its emission avoided. Carbon credits can be created
in ways that benefit conservation.
For example, if you’re growing
trees to store carbon, you could
reforest a migratory corridor for
elephants. Alternatively, if you’re
avoiding deforestation to stop carbon release, you could protect habitat for chimpanzees. The revenue
from selling the credits can then
fund further conservation efforts
like anti-poaching patrols.
These so-called wildlife-carbon
credits caught my attention while
I was a postdoctoral research fellow at the University of Amsterdam (2019 - 2021). I noticed they
were touted as ‘silver bullets’ for
conservation. I also encountered

“Wildlifecarbon credits
as ‘silver
bullets’ for
conservation?”

↓ Figure
Photo by Max Melesi.

much doubt about whether they
really had an impact on conservation and the fight against climate
change. This intrigued me, so I
decided to dig deeper.
I teamed up with Flavia Aschi, a
Master’s student, and we carried
out a global review of carbon offset projects that benefit wildlife.
We examined 63 projects on five
continents assessing their geography, methods and the benefits
they provide for conservation and
the fight against climate change.
It was encouraging to see that
most projects are in the developing world, where they provide
benefits for local people. On average, a wildlife-carbon project
contributes to five of the seventeen United Nations Sustainable
Development Goals, with three
projects contributing to over ten!
The benefits range from protecting land life to alleviating poverty
and improving gender equality.
This suggests carbon projects have
great potential to contribute to development and conservation.
Several gaps holding back the
carbon industry also became apparent. The projects are usually
developed by conservationists
who struggle to advertise and sell
their credits, as they lack marketing or business skills. Even the
big conservation organisations
struggle with this. There is also
a lack of transparency. Have you
ever bought a plane ticket and seen
the tick box to offset the flight’s
carbon and thought “I have no idea
where this money goes and what
its impact is”? Well, I did.
So, together with business partner
Tom Graham I founded a start-up
called Koobi (www.koobicarbon.
com) to overcome these challenges. Koobi is a platform that
connects people to the best wildlife-carbon credit projects in the
world. It is a subscription service
where for the price of a cup of
coffee per week individuals can
offset their carbon footprints.
It’s the world’s only carbon com-

pany 100% dedicated to wildlife
conservation.
Koobi also leverages the latest
developments in conservation
science. Every carbon project
we work with has to be in a global priority area for conservation
that is at risk of having its habitat converted, or that needs to
be restored. Using cutting-edge
spatial analyses, I mapped these
areas with an international team
of experts during my time at the
University of Amsterdam [1]. This
means an offset through Koobi is
furthering the global conservation
agenda. That’s real impact.
We launched Koobi on Earth Day
last year (22 April 2021), so it’s
still in its infancy. The plan is to
use it as a vehicle to increase the
scientific integrity of the carbon
industry by measuring our impacts
better and setting higher ethical
standards to make sure local communities benefit.
We’re also motivated to grow
Koobi and harness the power of
collective action. I think there
are enough people like me, who
want to take the fight against cli-

↑ Figure
Summary of carbon offset projects.
a) Total annual volume of carbon offset
per continent; b) Distribution of projects
over various ecosystems; c) Carbon
sequestration techniques used in the
projects; d) Geographical distribution
of projects we studied, including the
percentage per continent; e) Average
yearly volumes of CO2 offset per
continent.
Credit: Flavia Aschi.

mate change into their own hands.
We’re giving them a way to do so
and I hope they will join us.
We still have the opportunity to
secure Earth’s natural wonders even in today’s world with its new
challenges. Each of us can become
the climate solution and save wildlife. We can’t afford not to.
Ω
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Car-dependent lifestyles
in the EU put pressure
on tropical ecosystems

Regulating blood vessel
growth from the inside
COERT MARGADANT is a group leader
at the Cancer Center Amsterdam,
Amsterdam University Medical Center,
location VUmc.

→ Reference
Kempers, L., Wakayama, Y., van der
Bijl, I. et al. Angiogenesis 24, 695–714
(2021). doi: 10.1007/s10456-021-09788-4

“Sprouting
allows new
blood vessels
to invade a
tissue”

→ All blood vessels are lined by
a single cell layer of so-called
endothelial cells, and these cells
regulate exchange of oxygen, nutrients and waste between blood and
surrounding tissues. The formation and expansion of new blood
vessels by endothelial cells, known
as sprouting angiogenesis, is important for many processes in the
human body. This already starts
during embryonic development,
when it regulates the supply of oxygen and nutrients to organs and
tissues, and later promotes wound
healing. Unfortunately, angiogenesis is also at the root of many disorders, including cancer and eye
diseases. Angiogenesis is driven by
vascular endothelial growth factor
(VEGF), which signals through its
receptor VEGFR2 on the surface of
endothelial cells. We discovered
that VEGFR2 also has an important role inside the cell, which is
crucial for efficient sprouting. This
discovery paves the way to novel
approaches for therapeutic targeting of angiogenesis.
Endothelial cells form a thin layer that makes up the inner lining
of all our blood vessels. During
conditions of low oxygen or in
response to growth factors in the
microenvironment, specialised
leader cells called ‘tip cells’ emerge
from the endothelium and branch
off from the vessel to invade into
the surrounding tissue, a process

known as ‘sprouting’. The tip cells
are followed by so-called ‘stalk
cells’, which reproduce rapidly to
lengthen vascular sprouts, while
also forming a hollow interior
inside these new micro-vessels.
The appearance of leader tip cells
is crucial for the onset of angiogenesis, and starts by binding of VEGF
to its receptor VEGFR2 at the cell
surface. This induces dramatic
morphological changes in the tip
cell, resulting in long protrusions.
Furthermore, the VEGF/VEGFR2
interaction sends strong signals to
the inside of the cell to promote
pro-angiogenic gene expression,
as well as tip cell migration, maintenance and survival.
After VEGF binding, VEGFR2 is
removed from the cell surface
and moved into intracellular
compartments called early endosomes. These endosomes collect
proteins from the cell surface and
decide whether to keep them or
sort them into lysosomes, where
they are degraded. For internalised growth factor receptors like
VEGFR2, early endosomes have
long been seen as relay stations on
the way to degradation. However, in recent years it has become
clear that even VEGF/VEGFR2
complexes inside endosomes can
still transmit signals, suggesting
that their retention in endosomes
may strongly affect the biological
effects of VEGF.
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Recently, we identified a specialised protein complex on early
endosomes, that decides whether
internalised VEGFR2 should be degraded or not. The proteins RIN2
and Rab5C, which are specifically
expressed in endothelial cells, are
recruited to early endosomes to
protect internalised VEGF/VEGFR2 complexes from lysosomal
degradation, thereby stabilising
VEGF/VEGFR2 levels in a cell.
We found that this is necessary to
maintain the right amount of endosomal VEGF signalling for gene
expression, tip cell formation and
maintenance, and cell migration.
Indeed, inhibition of the RIN2/
Rab5C complex leads to premature
degradation of VEGFR2, and completely halts tip cell formation and
sprouting angiogenesis. Thus, an
endosomal protein complex maintains VEGF receptor signalling by
preventing lysosomal degradation.
Angiogenesis is often disrupted in
cancer, inflammation and diabeticor age-related retinopathy, where
blood vessels grow excessively and
in an uncontrolled fashion. Current approaches to combat angiogenesis include blockade of VEGF
or prevention of its interaction
with VEGFR2 at the cell-surface.
Unfortunately, these treatment
options are often unsuccessful.
This can be explained by our finding that the intracellular pool of
VEGFR2 regulates angiogenesis
from within the endothelial cell,
which is not specifically blocked
by current therapeutics. Inhibition
of the proteins that maintain intracellular (endosomal) VEGFR2 levels could be explored in the future
as a new therapeutic strategy to
block angiogenesis. Since similar
receptor signalling mechanisms
drive the behaviour of leader cells
during neuronal expansion, wound
healing and carcinoma invasion,
we speculate that such strategies
might also be suitable to target
these processes.
Ω
← Figure
Sprouting endothelial tip cells
observed by confocal microscopy.
Picture by Lanette Kempers.

PERRINE LAROCHE is a PhD candidate
at the Institute for Environmental Studies
(IVM), VU.

→ Reference
P.C.S.J. Laroche, C.J.E. Schulp, T.
Kastner and P.H. Verburg, Ambio 51,
770–783 (2022). doi:10.1007/s13280-02101579-x

→ Nearly three quarters of global
natural rubber production is used
to produce tyres, and therefore the
expected global increase in mobility could adversely impact tropical
ecosystems. Car ownership rates
and mobility levels in the EU are
relatively high by global standards,
and must therefore be considered
as underlying factors of the rubber
boom.
Natural rubber is the most common plant-sourced polymer, almost
entirely produced from the latex of
the Hevea Brasiliensis tropical tree.
South-East Asia produces more
than 90 percent of the world’s
natural rubber, while the remaining 10 percent is mainly harvested
in sub-Saharan Africa, primarily in
Côte d’Ivoire. Over the last decade,
the global area covered by natural
rubber plantations has grown by
more than 20 percent, causing major land conversion in the tropics.
Along with the expansion, natural
rubber was moved to the highlands, thereby replacing relatively
undisturbed ecosystems, including
patches of deciduous and evergreen
forest that have stood for decades.
Most often, natural rubber is grown
in monoculture plantations, which
is not without serious ecological
consequences. The abundance
and diversity of animal species at
several trophic levels are substantially lower in monoculture rubber
plantations compared to forests or
agroforestry systems, because animals rely on diversified plant litter
supply. In addition, the absence of
understory vegetation in monocul-

ture rubber plantations leaves the
soil more prone to erosion during
heavy rainfalls. Moreover, the quantity and quality of latex obtained
from rubber trees are subject to
several threats, including extreme
events and diseases, such as the leaf
blight epidemic that ended rubber
production in Latin America in the
1930s. Alternative sources of latex,
such as dandelion and guayule, are
being explored as a way to increase
supply to meet expected growing
global demand but the potential
ecological impact of upscaling their
production is overlooked. For instance, growing guayule in the desert will certainly increase water
scarcity in already dry regions.
In view of the multiple burdens associated with the production of latex, we investigated natural rubber
use in the European Union in order
to inform policy making to curtail
its consumption. We quantified the
use of natural rubber through tyre
use in the EU and the corresponding land footprint, and explored
drivers of tyre use.
Our results (see Figure) suggest
that the land footprint associated
with tyre use in the EU represents
about 5% of the global rubber plantation area, and uses up to a quar-

ter of the rubber plantation area in
some producing countries. More
natural rubber is used for personal
mobility than for the transport of
goods. In particular, private car use
is responsible for about 58% of this
consumption, with an European
resident using on average 8 g natural rubber to drive 100 km. Cars are
the main vehicle used for personal
mobility in the EU, accounting for
more than three quarters of the total aggregate distance travelled by
people in a year. Car use in the EU
is strongly stimulated by car ownership, which influences mobility
patterns, including car average occupancy rate per trip. Mobility patterns are not homogeneous across
the EU, with car use lagging behind
in Eastern European countries.
In Western European countries,
one in two persons owns a car,
whereas in China it is one in five.
The close link between mobility
levels and economic prosperity
suggests that EU’s demand for
natural rubber may increase with
the economic development of Eastern European Member States in the
near future.
Currently, the European transport
policy focuses exclusively on reducing carbon emissions, missing an

Yearly distance travelled
In passenger km

Yearly natural rubber use
63%

In tons km

37%

*

*average payload per light van: 1 ton

cars

motorcycles

buses

metro / tramway

bikes

rail

light vans

trucks

opportunity to prevent other environmental impacts of mobility.
Replacing the EU car fleet with
electric models will not lower demand for natural rubber, as the latter still run on four wheels. Europeans’ preference for car ownership
is closely linked to lifestyles which
are responsive to urban forms,
housing and job markets, and public transport infrastructures. So,
to overcome the functional and
symbolic aspects of private car use,
policy action is needed beyond the
transport sector. Pricing measures,
spatial planning, investments in
public transport infrastructures
and housing policies, for example,
can play an important role in enabling Europeans to live car-free, to
the benefit of tropical ecosystems.

Ω

↓ Figure
Annual distance travelled for personal
mobility (left pie chart) and for the
transportation of goods (middle pie
chart) translates into annual use of
natural rubber (right pie chart) which is
grown in rubber plantations in tropical
countries.

Rubber plantations
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The quantum
measurement
problem

LOTTE MERTENS is a PhD candidate at the
Institute of Physics (UvA) and IFW Dresden.
She received the Lorentz Graduation Award
for Theoretical Physics 2020 and UvA
Thesis Prize 2021 for her Master’s thesis,
described here.

→ Reference
[1] L . Mertens. MSc thesis, University of
Amsterdam (2020). https://scripties.
uba.uva.nl/search?id=725619
[2] L . Mertens, M. Wesseling, N.
Vercauteren, A. Corrales-Salazar
and J. van Wezel. Phys. Rev. A
104, 052224 (2021). doi: 10.1103/
PhysRevA.104.052224

→ If you are a fan of science-fiction
movies, you might have noticed
an interesting pattern. From the
celebrated ‘Interstellar’ to most
Marvel movies, when directors
want to explain some impossible
phenomenon, they tend to just put
the word ‘quantum’ in front of it to
make it seem plausible. This might
just be because they are fascinated by quantum mechanics, but I
think it is the pop-culture manifestation of questions that arise in
the scientific community, based on
the fact that quantum mechanics
might be the best tested but least
understood physics theory that
exists at the moment.
Quantum mechanics is the theory
that describes the smallest objects
in the world around us, from single atoms to small dust particles.
This microscopic world behaves
remarkably differently from our
‘classical’ everyday experience,
even though the macroscopic
objects around us are made of
the same quantum particles. For
example, a chair will never be in
two places at the same time, but a
quantum object might, in the form
of a superposition (see also page 22
of issue 12 of Amsterdam Science).
The fact that superpositions exist
has been proven experimentally, as
single particles and even large or-

“A particle
is observed
here or there,
but never in
both places
simultaneously”

ganic molecules have been shown
to interact with their superposed
partners – something known as
quantum interference. However,
any individual measurement of a
quantum state will give a single,
classical outcome: a particle is observed here or there, but never in
both places simultaneously. Given
a quantum state, we can predict
how likely each outcome is (using
the so-called Born rule, postulated
in 1926) but what exactly happens
to the state upon measurement is
a mystery. The inability to describe
the transition from a quantum superposition to a classical state is
called the quantum measurement
problem.
There are many ideas on how to
solve this problem; which ones are
correct, if any, remains a matter
of lively debate. As experiments
probing the world of quantum mechanics are becoming ever more
advanced, involving ever larger
quantum mechanical objects, we
are getting closer to the invisible
line between quantum and classical behaviour. Now is the time to
take stock of the possible solutions
to the measurement problem, and
see how they hold up when applied
to experimental settings that will
soon be realised in the lab.
One common belief is that when-

ever a quantum superposition collapses upon measurement, there
are parallel universes in which all
other allowed measurement outcomes are realised. Unfortunately,
this ‘many worlds’ interpretation
of quantum measurement cannot
be verified experimentally, since
we can never reach these alternate realities (unlike what Marvel
would have you believe). An alternative idea is that the ‘collapse’
of a quantum superposition to a
classical state is a real, physical
process. This means it takes some
(short) amount of time, and has
other features that we should be
able to measure experimentally.
Mathematical models describing
how this process might work are
called objective collapse models.
Importantly, we found that if objective collapse occurs, this process
must have two key characteristics:
non-unitarity and non-linearity. A
non-unitary process does not conserve energy; a special and possibly
worrisome feature. However, this
happens on such a small scale that
it would not influence our everyday experience. Non-linearity can
be explained with an example of
sound waves. The speed of sound
is equal for any wave in the same
medium, independent of the properties of the wave itself: the waves
propagate linearly. A non-linear sound wave would, in theory,
have a velocity that depends on
a property of the wave itself. This
means that a loud scream might
travel faster than a whisper. Of

Quantum
state

course, this does not happen with
real sound waves, but imagine how
we would perceive music if sound
waves were non-linear!
Some existing objective collapse
models are not non-unitary and
non-linear, which means we can
immediately rule them out. We
wanted to construct our own model, which naturally reproduces the
frequencies of different measurement outcomes as observed in laboratories, without imposing it as an
axiom. To do this, we considered
the simplest possible quantum system, which only has two possible
measurement outcomes. Imagine,
for example, a lamp being on or off.
A quantum lamp could be in a superposition between being 40% on
and 60% off, in a way that, according to Born’s rule, if you measure
a hundred times you will find that
the light is on approximately forty
times.
We constructed an equation describing the time evolution of a
two-state system during measurement. How this equation works can
be visualised on a line, as seen in
the Figure. The red point on the
line is the initial quantum state of
the system, which is in superposition. The endpoints of the line
are the two possible measurement
outcomes: light on (left) and light
off (right). Depending on the position of the red dot compared to the
blue dashed line, the system will
collapse (during measurement) to
the left or the right. For each measurement, the position of the blue

“Getting closer
to the invisible
line between
quantum
and classical
behaviour”

Measurement
outcome
Light on

Light on

Light off
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dashed line lies at a completely
random position. Consequently,
the measurement outcomes follow
Born’s rule.
To connect the mathematics to the
physics involved, we also considered a magnetic system to show
that one can derive the right behaviour for a more realistic physical system. However, this is only
a proof of principle, and there are
unanswered questions. For example, how do we extend our results
to more general systems? More research is needed to give a definite
answer to the main question: could
this be the solution to the quantum
measurement problem?
Ω

← Figure
The measurement outcomes of a
‘quantum lamp’. The red dot is the
initial superposed state of the system.
The endpoints of the line are the two
possible measurement outcomes:
light on (left) and light off (right). For
each measurement, the blue dashed
line lies at a random position and
determines the outcome, as indicated
by the blue arrows.
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The chronological age
vs. the biological age

LAURA K.M. HAN obtained her PhD at
the Amsterdam UMC, location VUmc.
→ Reference
[1] https://research.vu.nl/en/
publications/depression-anxietyand-cellular-aging-does-feelingblue-make-you[2] B.W.J.H. Penninx, Y. Milaneschi, F.
Lamers and N. Vogelzangs, BMC
medicine 11 (1), 1-14 (2013).
[3] J.H. Cole and K. Franke. Trends
in neurosciences 40 (12), 681-690
(2017).
[4] https://research.vu.nl/en/
publications/biological-aging-inmajor-depressive-disorder
[5] L .K.M. Han, et al. American Journal
of Psychiatry 175 (8), 774-782 (2018).
[6] R . Jansen, et al. Elife 10, e59479
(2021).
[7] L .K.M. Han et al. Molecular
Psychiatry 26 (9), 5124-5139 (2021).
[8] L .K.M. Han et al. Translational
psychiatry 11 (1), 1-11 (2021).

“Depression
is associated
with an older
appearing
biological state
of the brain and
body”

→Throughout a person’s lifespan
we can distinguish two different
concepts of aging: chronological
aging on the one hand and biological aging on the other. Chronological age is strictly quantitative
and basically just the answer to the
question of how many candles you
can put on your birthday cake. It
requires no more than a calendar
to measure, and is only based on
the passage of time. Biological
aging, however, reflects the functional and biological condition
of an individual relative to what is
expected for that particular chronological age. In other words, it may
fall behind or outpace chronological aging. Biological aging rates
vary substantially between individuals, but the causes of these
inter-individual differences are
mostly unclear. A tale you might
have heard about is that hair can
turn grey in response to nervous
shock or intense stress. According to folklore, Marie-Antoinette’s
hair even turned white overnight,

just before she was executed by
guillotine during the French revolution. Similarly, people have
been showing pictures of Obama
before and after his presidential term (Fig. 1) to indicate that
stressful experiences shape and
accelerate aging processes, and
there’s plenty more (anecdotal)
evidence going around that feeling
blue can make you grey [1]. However, our biological age does not
only seem to tell us how wrinkly
or grey-haired we look, although
it may partly reflect physical features. Biological aging also reflects
our internal bodily or somatic
health state, and shows stronger
associations with mortality above
and beyond our chronological age.
Biological aging and mental
health
Growing older is not merely a process of adding years to our life. In
fact, age is one of the strongest risk
factors for chronic diseases such
as cardiovascular diseases, type-2

diabetes, cancer and, perhaps obviously, proximity to death. And
while aging increases the risk of
poorer somatic health conditions,
these risks are also observed and
overlap in persons with mental
health disorders. Previous studies
so far have shown that the consequences of a depression can reach
much further than the psychological symptoms, and convincing
evidence, also from longitudinal
studies, show that depression has
a large negative impact on physical health.2 Studying biological
aging in mental ill-health may
therefore help us understand the
mechanisms, medical comorbidities and somatic consequences
of depression. The main question
that arises is then, how do mind
states influence biological aging
and vice versa? The answer is not
so straightforward and not much
is known about the mediating
mechanisms. Recent advances in
for example ‘omics’ and the technological and broad applicability
of computational techniques have
however allowed modern ways of
creating ‘biological age predictors’
that are accurate at tracking age.
Modern tools to quantify biological aging
So how does biological age quantification work? To predict someone’s age from biological information, we may use a supervised
machine learning algorithm. Such
algorithms are designed to learn
by example. As shown in Fig. 2, it
consists of two phases. First, the
training phase, where the algorithms learn correlated patterns in
the data, for example, that with in← Figure 1
Does stress make you age faster? @
REUTERS/Jason Reed (left) and Files/
Jonathan Ernst (right)

creasing age the cortical thickness
decreases. Then, in the test phase,
new unseen inputs are fed into the
machine and predictions are made
based on parameters learned from
prior training data. Let’s illustrate
this process with an example [3].
We can take structural MRI scans
from healthy individuals we know
the chronological age of (the training set) and put that into a machine learning regression model.
To validate whether the model
actually does a good job at predicting age, a proportion of the
participants’ images are left out
of the model. For example, tenfold
cross-validation involves training
the model on 90% of participants
and predicting age values on the
left-out 10%. This is then iterated
through all participants and predicted values are compared with
real values (i.e., chronological age)
to assess the accuracy. Assuming
that the model is sufficiently accurate and we’re happy with the
performance, the model is trained
using the entire training set and
the resulting model coefficients
are applied to new participants’
brain scans (the test set) to generate unbiased individual biological age predictions. The predicted biological age can then be
compared with the chronological
age. Positive values correspond to
‘older’-appearing biology assumed
to reflect advanced biological aging and negative values indicate
‘younger’-appearing biology to reflect decelerated or healthy biological aging. The difference score can
be used as a metric to statistically
relate to other measured characteristics of the participants.
Biological aging and depression
The aim of my PhD was to investigate several different quantifications of the biological age in
persons with a depression in order
to better understand the complex
interplay between mental health
and aging [4]. The most important finding to emerge from my
research is that there is converging
evidence across multiple biological systems that depression is associated with an older appearing
biological state of the brain and
body, as measured by epigenetics
[5], transcriptomics, proteomics
[6] and brain-based [7,8] biological
age prediction algorithms. Several factors contributed to the ob-

served biological aging, but being
overweight was consistently associated with advanced aging across
six biological levels and studies.
These findings have significant implications for the understanding of
how aging affects multiple systems
and biological levels in depression.
Although it is unsure whether the
studied biological aging indicators
may serve as potential targets for
intervention, it strongly emphasises yet again that depression
has health consequences that
go beyond psychological disturbances. A promising finding that
requires follow-up investigation
is that antidepressant medication
use may have protective effects on
brain aging. It is important to now
also focus on brain development

in young persons, as opposed to
aging in adults, so we can hopefully find out when individuals
start to deviate from normative
developmental trajectories and
whether early intervention may
halt or prevent accelerated aging
processes from occurring later
in life. I’m excited to share that
I’m therefore continuing this line
of research at the University of
Melbourne, where I am currently
working as Postdoctoral Research
Fellow funded by a Dutch NWO
Rubicon grant.
Ω
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↑ Figure 2
A supervised machine learning
algorithm learns by example. Training
data allow the algorithm to learn
which biological features correlate
with which biological age (A). The
performance of the algorithm is
validated by testing it on subsequent
small subsets of the training set that
are left out of the training process (B).
Once the algorithm passes validation,
it is used to predict the biological
ages of individuals not included in the
training dataset (C), which are finally
compared to their actual chronological
ages (D).
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Plant
overpressure
valves

A hydathode is a type of pore located along the leaf
margin, typically at the tip of the leaf teeth. The pores
allow the surplus of water to exit the vessels (SEE
INSET), reducing the pressure on the water transport
system. However, hydathodes also provide an entry
point into the leaf interior for plant-pathogenic bacteria
like Xanthomonas. To prevent colonization, plants have
evolved a surveillance system in these hydathodes.
Picture courtesy Misha Paauw (UvA), Harrold van den
Burg (UvA) and Marcel Giesbers (WUR).
Reference:
https://doi.org/10.1007/978-1-4939-9458-8_16
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If you close your eyes and imagine
a scientist, who do you see?
LOTTE SCHREUDERS, MIMI DEN UIJL
and NOOR ABDULHUSSAIN are the
Sisters in Science.

→“Sara belongs to Generation
Alpha and has been dreaming
of becoming a scientist since
they were young. For their twelfth
birthday they received a chemistry
set for beginners, all through high
school they worked hard to get high
grades for chemistry, and beaming
with self-confidence they eventually applied to study chemistry.
On Vipes, the popular social media channel of their time, Sara
posts a message about being
admitted to the chemistry programme and tags all their role
models. They are elated when
the message is reposted by the
Sisters in Science, how awesome!
Their friends are excited for them,
because what else should they
think about her study and career
choice?”
During the UvA opening of the academic year 2021-2022, the Sisters
in Science, Lotte Schreuders ( junior lecturer at the UvA College of
Sciences), Mimi den Uijl and Noor
Abdulhussain (PhD students of the
Van ‘t Hoff Institute for Molecular Sciences), portrayed the life
of Sara. Someone who is greatly
interested in chemistry and, thus,
pursues a career as a scientist from
a young age. The Sisters, who all
have a background in analytical
chemistry, were not met with
such excitement or did not have
such confidence when they chose
chemistry.
“When choosing my studies 10
years ago, I initially did not dare
opt for chemistry as I was scared of
what they would think of me.” “My
friends asked me if I was not the
only girl [studying chemistry].”
“My friend said that chemistry
was for stupid people.”
For a long time, there has been a
prejudice that scientists look like
Einstein: an aging white man with
dishevelled hair. Using their platform Sisters in Science they want
to break the stigma around women
in STEM and promote that there
is not just one image of a scientist.
With their motto, “If you can see
it, you can be it”, the Sisters advocate for more diversity among
scientists in the lab and show stu-

Rehabilitation from
COVID-19 at home via
virtual reality

SARA SAID is an editor at Amsterdam
Science Magazine and recently
obtained her BSc in Biomedical
Sciences at VU Amsterdam.
JULIET BROERSEN is a freelance
business developer and marketeer
specialized in tech startups.

“The Sisters
advocate for
more diversity
among
scientists”

dents that they can be scientists.
On their Instagram page (@sistersinscience_nl) the Sisters let
you peek into their daily lives as
scientists and lecturers at university. They feel that the university
is often experienced as a place that
is not reachable to everyone and
want to get rid of that barrier by
giving people a glimpse of what
is happening on the inside. Their
posts include realistic accounts
of their university life and advice
about reaching personal goals, but
also offer more in-depth scientific
and chemistry content, either related to their PhD projects or to a
certain theme such as ‘Chemistry
& Olympics’. All in a fun, light and
easily digestible manner.
wSince the start of the account

15

Valorisation

in January 2021, the Sisters have
been met with a variety of opportunities. From an Instagram live
with Sigrid Kaag to being featured
on television in Anna’s Brains to
a collaboration with the Royal
Netherlands Chemical Society
(KNCV). So far, the coolest opportunity was to present Picture
a Scientist during the opening of
the academic year, since this made
their mission feel acknowledged
by the university.
What the future holds for Sisters
in Science? Right now, they are
focussing on their collaboration
with the KNCV to make videos
answering questions from highschool students about chemistry.
They have had the honour of receiving the NWO Diversity Initiative Award in December last year.
With this award, they aim to reach
more students to widely promote
their message. And their wish is to
get in touch with Marjolein Moorman (Deputy Mayor in Amsterdam
responsible for Education, Poverty
and Civic Integration) to discuss
equal opportunities in education
for all.
Read more about the Sisters on
their website sistersinscience.
nl or give them a follow on Instagram.com/sistersinscience_nl/.
As they say: “If you can see it, you
can be it”. 
Ω

→ Reference
https://research.vu.nl/en/
publications/M. Smits, J.B. Staal and
H. van Goor. BMJ Open Sport & Exercise
Medicine 6 (1), e000943 (2020). https://
doi.org/10.1136/bmjsem-2020-000943

“A cognitive
rehabilitation
tool designed as
a serious game”

→ NeuroReality is an Amsterdam-based start-up that developed
Koji’s Quest, a cognitive rehabilitation tool combining neuroscience,
virtual reality (VR), gamification
and artificial intelligence. Koji’s
Quest is an innovative, accessible
way for people to recover important cognitive functions after an
acquired brain injury (e.g., stroke)
or even after long-COVID.
Over the past few years, more and
more awareness has been raised
about the long-lasting effects of
acquired brain injuries on the patient and their environment. Traditional treatment tends to focus
on compensation strategies and
acceptance, while technological
innovations like Koji’s Quest are
meant to induce neuroplasticity
which leads to better healthcare
outcomes and happier patients,
caregivers and clinicians.
Koji’s Quest is a cognitive rehabilitation tool designed as a se-

rious game, developed to make
healthcare more accessible and
positively influence the lives of
brain injury patients. A variety
of games, based on well-known
neuropsychological paradigms,
are presented in an inviting VR
environment. These games all
increase in difficulty depending
on the player’s unique cognitive
capabilities and offer a challenging and motivating experience. In
addition, to encourage players and
guide them through their quest,
there is an adorable companion
dog named Koji.
Recently, NeuroReality worked
with researchers from the RadboudUMC to study the effect of
virtual reality tools, such as Koji’s
Quest, in rehabilitating post-ICU
COVID-19 patients. A majority of
patients were on a long road to
recovery and with the numerous
COVID measures in place in hospitals and rehabilitation centres,

in-home rehabilitation was a great
solution. It has recently been discovered that many people affected
by COVID-19 experience brain fog
which can be alleviated through
cognitive rehabilitation.
Koji’s Quest provides the ability
for therapists and rehabilitation
specialists to remotely set up customised trainings and monitor
patients so they can get the most
from their in-home recovery. For
this study, patients were referred
by their therapist to six weeks of
VR rehabilitation. In this explorative study three areas were of interest: physical therapy, cognitive
rehabilitation and relaxation. In
collaboration with SyncVR, a company aiming to implement VR in
hospitals, VR games were chosen
for each area of interest. Koji’s
Quest was used for the cognitive
rehabilitation.
Patients and clinicians enjoyed
working with Koji’s Quest. One
patient who participated in the
study mentioned the autonomy
and structure that Koji’s Quest
gave them since they were able
to work on their recovery in their
own time and on their own terms
instead of being dependent on
their therapist’s schedule. The
gamification elements increase intrinsic motivation of the patients
via the reward system integrated
into the game making it fun and
exciting to work on recovery.
The implementation of VR in hospitals and rehabilitation centres
allows for more efficient care and
recovery solutions. Digital rehabilitation using VR goggles from
the comfort of your home, is the
future of healthcare. Visit www.
neuro-reality.com to read more
about what they are doing and how
you can try Koji’s Quest.
Ω

← Figures
In the Crystal Calculation world you
train your calculation skills.
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Daniel Bonn is Chair of the Van
der Waals-Zeeman Institute for
experimental physics and Professor
of Complex Fluids at the University of
Amsterdam (FNWI). In 2021, he was
awarded the Physica Prize.
→ What is the connection between
the ancient Egyptians building pyramids, the spraying of pesticides,
blood spatters in crime scenes and
the coronavirus? Professor Daniel Bonn’s research provides an
answer. For his very fundamental
work in the physics of complex
fluids, he repeatedly, and very
successfully, manages to make a
crystal-clear link between lab experiments and everyday life.

© Jan Willem Steenmeijer

“Inspiring confidence in
people because you know
they can do it, saves you
time in the end.”
Interview with complex fluids expert Daniel Bonn

J

We meet with Daniel Bonn over
a Zoom connection for a very entertaining interview in which we
touch upon many aspects of his
career and current work. Most of
his research revolves around the
physics of materials that behave,
or sometimes do not behave, as liquids. An example of research that
made Daniel Bonn famous among
a larger audience, has to do with
the Egyptians and their building
of pyramids. He explains that, on
an ancient tomb drawing of a group
of Egyptian workers pulling a large
statue on a sledge through the desert, one of them could be seen
adding water to the sand, right in
front of the sledge. This suggested
that mixing sand with water helped
the transport of heavy statues on
sledges in some way. Intrigued,
Daniel and his team repeated this,
in fact quite simple, experiment in
the lab using a Dutch beach sand.
Indeed, they confirmed that adding
a certain amount of water allows
sand to become more ‘solid’ so that
it doesn’t deform as much under
the weight of the sledge, making
the sliding easier. We have all experience the same phenomenon: if
you walk on the beach, this is much
more difficult on the dry soft sand
than closer to the waterline, where
the sand is partially water-wetted.
Daniel Bonn initially studied chemistry, which he often found difficult

to understand. At the fringes of the
broader field of chemistry, he found
a field called statistical mechanics,
which he thought was much more
interesting. What followed was a
career in both Paris and Amsterdam, where he and his wife, also
a physics professor, filled several
positions before deciding to settle
more definitively in Amsterdam.
Even today, Daniel remains connected to the CNRS and his French
‘boss’ allows him to be employed
at the University of Amsterdam, an
agreement which is still renewed
every 5 years.
Further strengthening his link
between science and practice, and
stimulated by his father to take
his research to application, Daniel
has founded a company, GreenA
(https://greena.nl/), dedicated to
limiting the pollution of surface
waters around agricultural fields.
The agricultural spray additive developed by GreenA improves the
deposition of pesticides on plant
leaves, and importantly also limits the wind drift of small spray
droplets containing agricultural pesticides. The drift of these
small droplets to the soil around
the plants is the most important
source of surface water pollution
in the Netherlands, so limiting
the application of pesticides to the
intended areas has a very significant and positive contribution to
a cleaner environment.
His knowledge about spraying also
became very relevant with the start
of the COVID-19 pandemic. The research from his team showed that
aerosols, small droplets formed
for instance during sneezing or
coughing, remain in the air for prolonged periods of time, in particular in spaces with poor ventilation.
Larger droplets fall to the ground
much faster. So, as the coronavirus

“An estimated
20-30% of the
world’s energy
consumption
is wasted on
friction.”
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is transmitted by both small and
large droplets, limiting the concentration of the small ones is key to
limiting viral transmission through
the air, especially in public spaces
such as elevators. Subsequently, Daniel repeatedly explained
these findings in newspapers and
on national TV, underscoring the
importance of ventilation to limit
transmission of the coronavirus.
One of the reasons for approaching Daniel for this interview, was
his winning of the 2021 Physica
Prize, an award celebrating “eminent physicists” active in the
Netherlands. This honour was
awarded, according to the jury,
for his research in a broader sense
and not specifically for his work on
coronavirus droplets. Yet, Daniel
underscores that, while the prize is
wonderful to receive, it is very important that people understand the
risks of aerosol-based virus transmission and what you should do to
reduce it, namely proper ventilation. His recent research addresses
various other, related aspects, for
example the production of aerosols
by respiratory masks or the aerosolization of chemotherapeutics
during patient treatment and its
consequences for physicians. Also
here, his research contributes to
visualising what is happening in
order to develop measures that may
either reduce or improve such aerosol formation.
Recently Daniel was also appointed
as Fellow of the American Physical Society, a very honourable
position. This also is a recognition for his overall research by, in
this case, the community for fluid mechanics. According to him,
this is in particular for his team’s
contribution to connecting fundamental science with very common
phenomena that are known also to
non-experts.
What makes him find this connection between basic physics and daily life so easily? Well, an important
component is that some of his colleagues at the university are also
working in industry. So, they can
readily translate research findings
to useful applications or, vice versa, provide questions for the lab.
But perhaps more importantly is
Daniel’s unlimited interest in the
world around him. “It is important,
in particular for scientists, to view

Interview

the world the way a child does”,
he says. And along the same lines:
“It is important to teach children
to be interested in the everyday
world around them”. This is also
why Daniel really enjoys to give
lectures to children, for example
on quicksand or the fundamentals
of ice-skating.
So which research is now at the top
of his list? Here, his work related
to his 2019 ERC Advanced Grant
(€ 2,5 million) takes centre stage,
focusing on friction. An estimated 20-30% of the world’s energy
consumption is wasted on friction,
Daniel explains. “This is why it is
now more relevant than ever to
study this in more detail.”

Curcumin: can eating curry
protect against epilepsy?

a hobby, etc., Daniel explains that a
coach once taught him to, as much
as possible, let others, such as PhD
students, do the things they can
do very well themselves, even if
they might think they can’t. With
the sheer number of PhD students
(42, to be exact) graduated under
Daniel’s supervision in the past 22
years alone, Daniel knows what he
is talking about. “Inspiring confidence in people because you know
they can do it, saves you time in
the end.”

CATO DRION obtained her PhD at
the Swammerdam Institute for Life
Sciences and thereafter worked as
a lecturer in Psychobiology (both
at the University of Amsterdam). In
January 2022 she left the UvA to start
a position as assistant professor at the
University of Groningen.

Finally, how does he manage to
do so many different things at the
same time? Running a lab, chairing
of the institute, interacting with
the public and doing sea-sailing as

↑ Figure 1
Reconstructed Egyptian hieroglyphs
from the tomb of Djehutihotep
depicting a sledge with a large statue
being pulled over sand, with a person
pouring water over the sand in front of
the sledge. This wall painting from ca.
1900 BC suggests that sand combined
with a little water is easier to slide
over.
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→ Reference
Thesis
Drion, C.M. (2019), Sugar and spice
in epilepsy - Modulation of epilepsy
and epileptogenesis by rapamycin
and curcumin in experimental
models of temporal lobe epilepsy).
UvA-Dare: https://hdl.handle.
net/11245.1/c8a415ca-87ba-4867-834c89332c18cf8a
Paper in-vitro experiments
Drion, CM, Kooijman, L, Aronica, E, van
Vliet, EA, Wadman, WJ, Chameau, P
and Gorter, JA (2019). Epilepsia (60),
605-614. DOI: 10.1111/epi.14667

“What is the
connection
between
the ancient
Egyptians
building
pyramids, the
spraying of
pesticides and
Covid-19?”

↘ Figure
Schematic overview of the
hippocampal slice culture model.
Rat hippocampi are dissected and
cross-sectioned. The slices of
hippocampus are cultured and survive
in culture for several weeks. Using
electrophysiology it can be shown
that, they start to show seizure-like
activity after a while. The ‘epileptic
slices’ were ‘treated’ with curcumin
by dissolving curcumin in the culture
medium,

→ Curcumin is the main component of turmeric, the yellow spice
that is derived from the Curcuma
Longa plant and often used in food
curries. Curcumin is deemed a superfood, and many health claims
about it exist, which are not always
supported by research. However,
neuroscientists have recently provided clues pointing towards the
hypothesis that curcumin can protect against one of the most disruptive neurological diseases: epilepsy.
Epilepsy is a neurological disorder that affects millions of people
worldwide. An epileptic seizure is
the result of a malfunctioning neural network - normally, the brain
maintains a fine balance between
neural activity that stimulates firing of neurons, and activity that
silences firing of neurons. In epilepsy, this balance is disrupted and
this can lead to excessive firing of
neurons and thus, a seizure. Ideally, a cure epilepsy for epilepsy
would counteract the causes of
this disturbed balance, instead of
merely suppressing the epileptic
seizure. To find out whether curcumin could help cure epilepsy, we
investigated the neuropathological
processes underlying the development of epilepsy.
The causes of epilepsy are widespread. Some types of epilepsy
are genetic, but others result from
brain damage, for example inflicted by an infection, stroke, or head
trauma. When a part of the brain
is damaged, there can be cell loss,
and often oxidative stress and
inflammation occur. This can be
dangerous: oxidative stress, in-

“ Epilepsy in a
petri dish”

flammation and cell loss can lead
to a disrupted balance in the neural
network, for example because they
enhance the production of several
proteins or cytokines that increase
neural activity that stimulates the
firing of neurons. When this affects
the balance in a neural network, it
can - after a while - lead to spontaneous excessive firing: an epileptic
seizure.
Oxidative stress and inflammation
are therefore also called ‘epileptogenic’ processes. The good news
is: curcumin is an anti-oxidant and
anti-inflammatory compound. So if
curcumin can reduce inflammation
and oxidative stress in neurons,
can it stop or prevent the development of epilepsy? The answer
to that question is unfortunately
not a convincing: ‘yes’. When we
added curcumin to neurons in a
petridish, we did see that oxidative stress and inflammation were
reduced. We then cultured small
pieces of neural tissue (organotypic
hippocampal slice cultures) that

would generate miniature seizures:
epilepsy in a petridish, so to speak.
Figure 1 explains this in vitro model
for epileptogenesis. When curcumin was added to these cultures, the
development of these seizures was
reduced.
The next step was to investigate
this anti-epileptogenic effect of
curcumin in epileptic rats. Unfortunately, feeding the rats curcumin could not prevent or stop
seizures. In follow-up experiments
we demonstrated that curcumin
did not reach the rat brain after it
was administered orally or even
when it was injected directly into
the bloodstream. Curcumin is a
compound that is metabolized very
rapidly in the digestive tract or in
the blood. This is obviously not a
problem for neurons in a petridish, but in animals, this prevents
curcumin from reaching the brain.
Thus, eating lots of turmeric will
probably not help protect against
epilepsy. In rats, it is possible to
inject curcumin directly into the
brain and study its effects. In humans, special pharmacological
tactics should be employed to enhance the availability of curcumin
in the body, so that it can cross the
blood-brain-barrier in concentrations that are high enough to reduce oxidative stress and inflammation. And even then, it remains
to be seen if this is enough to stop
the development of epilepsy. In
conclusion, there is no harm in increasing your turmeric intake, but
doctors will not prescribe eating
curries to protect your brain against
epilepsy. 			
Ω
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Column

Freedom versus/and
responsibility in academia
Recently, the New Statesman raised concerns
about the financial relationships between
‘the Big Four’ (Amazon, Google, Microsoft and
Facebook) and several prestigious European
research institutes [1]. What to make of the 13
million pounds of funding received by the Humboldt Institute for Internet and Society (Berlin)
from Google since its founding in 2012? And
what to think of Facebook’s founding of the Institute for Ethics in Artificial Intelligence at the
Technical University of Munich (worth 7.5 million
pounds)?
The pertinent question asked by the British magazine was whether these financial ties affected
the choice and framing of research topics and
questions. We know that funding structures can
have such unwanted effects, even though the
science itself might be done in the ‘right’ way’
[2]. One way to respond to such questions is by
arguing for disclosure and transparency. While
an important first step in sketching the complicated relationships between universities and
private sector, disclosure does not directly tell
us something about the character of such ties.
Another option would be to ban collaborations
with funders with questionable reputations. This
was suggested last year, after it became known
that AI researchers from UvA and VU would start
working together with Huawei [3]. The problem
here concerned not merely the ‘bad’ influence
of Huawei on the scientific process, but the legitimisation of a firm implicated in the oppression and genocide of Uyghurs by China.
Proposals to ban universities from working with
certain actors goes to the heart of the question
of how academic freedom and responsibility relate to each other. For a long time throughout
history, the two values were understood to be
in opposition. The idea was that researchers
shouldn’t be held responsible for the possible consequences of their work, because that
would encroach on their academic freedom.
In a recent report, the KNAW presented a more
expansive conception of academic freedom
and its responsibilities [4]. Various parties - academic, commercial and public - have a duty to
respect academic freedom by securing and facilitating the conditions under which researchers can ‘do things right’.
While this in itself is an importwant precondition
for proper research – as the recent reports of
the Dutch academic system being underfunded by over € 1 billion painfully illustrate – such
a ‘negative’ conception of academic freedom
might not be sufficient. As Judith Vega (University of Groningen) argued recently, conceptions
of academic freedom that emphasise mere
independence and ‘freedom’ to follow the scientific procedure without too much societal
interference and discussion, do not help us

understand the more structural issues present
in contemporary academia. Most importantly,
they also do not provide for an direction where
‘we’ as academic communities should go to;
what the right thing is to do [5]. For Vega, ‘positive’ academic freedom is the continuous process of collectively working out what kind of
knowledges and practices are worth attending
to, beyond the market-based values of productivity and competition. Precisely for this reason,
positive academic freedom means not being
put into a formula, definition or criterium to be
used by ministries, lawyers and ethical review
boards to check whether a research project
should get the green light.
Would a notion like positive academic freedom then help us ‘determine’ what to do with
the AI institutes in Berlin and Munich, or closer
to home in Amsterdam? What certainly does
not help is discrediting such collaborations
because a private funder is involved. Just because a researcher works in tech rather than
academia, does not make them a mere instrument of Zuckerberg’s cosmocratic wet dream.
And just because a scholar happens to work
at a famous research institute, does not make
them a philosophical saint. Analysing academic
funding through the lens of the public-private
distinction does not give much analytic clarity, and glances over the fact that a lot of the
bad influence on research can also be located
at the public side of the spectrum [6]. The type
of actor funding the research might be less important than the amount of funding it supplies
researchers with. Diversity of funders, in other
words, is key.
A further complexity concerns the capacity to
say ‘no’ in academia. Especially young scholars
are not in the position to ‘cancel’ their funder
for the sake of ‘the good’. This, once more, illustrates the importance of a solid financial
foundation independent of external funding,
supporting academics in resisting funders’
advances. Being attentive not only to how researchers are capable of producing papers, but
also how this rendering of (negative) academic
freedom disadvantages groups and disciplines
is thus an equally important component of
thinking through academic freedom positively.
Practicing positive academic freedom thus cannot do without a proper grasp of how different
funding streams interrelate and affect academic
independence. Details matter, and simply calling
for a moratorium on public-private collaborations might not always be the best way forward.
Paying attention to the nature of specific research, combined with a broad public discussion
about what role we want it to have, is, as usual,
the important thing to do and keep doing.
Ω
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Which very famous guy can you read vertically?
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Q1
The smallest structural and functional units of an organism
Q2
A graphical record of electrical activity of the brain
Q3 	An atom or molecule with a net electric charge due to the loss
or gain of one or more electrons
Q4
The carrier of genetic information
Q5 	A local computer network for communication between
computers
Q6 	A procedure in which radio waves and a powerful magnet linked
to a computer are used to create detailed pictures of areas
inside the body
Q7 	The use of electromagnetic radiation to communicate electrical
signals without wires
Q8
A decrease in size of an organ caused by disease or disuse
Q9 	The effective resistance of an electric circuit or component to
alternating current
Q10 	Volcanic rock in which rounded cavities formed by expanding
gas have subsequently become filled with mineral deposits
Q11 	(Agriculture) production of food by preparing the land to grow
crops OR the act of raising or growing plants
Q12 	Any enzyme that catalyzes the splitting of proteins into smaller
peptide fractions and amino acids by a process known as
proteolysis
Q13
Treatment to produce immunity against a disease
Q14
Received Nobel prize for literature in 1953
Q15
Scientist, also called the "father of observational astronomy"
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Saving Africa’s wildlife
by combining science
with business
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Conservation efforts for Africa’s wildlife are heavily dependent on tourism, an
income source that has greatly diminished during the coronavirus pandemic.
Another important revenue stream for conservation is the sale of carbon credits that people and businesses use to offset their carbon footprints. This bull
elephant’s habitat is conserved using funds from carbon credits sold via Koobi.
Curious? See page 4. Photo by Max Melesi.

