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Preface

Dear reader,
Issue #9 of Amsterdam Science magazine again shows the great diversity of science. The
issue is a mix of social and natural sciences. In the interview with Caroline Nevejan this is
all about her passion for urban science and city rhythms. As the Chief Science Officer of the
municipality of Amsterdam and research fellow at the Amsterdam Institute for Advanced
Metropolitan Solutions, she is involved in interdisciplinary research on socially relevant
subjects like the energy transition. Read her story and learn about her ambitions! In the
column of this issue, Joyeeta Gupta explains the importance of collaboration between
social and natural sciences to implement changes in economy towards a more sustainable
and circular model. She has been involved in the March 2019 report of the UN environmental
programme and summarises the key messages for you.
Next to social sciences, this issue contains contributions from astronomy, biology,
physics and data science. The image on the front cover illustrates research on physics
of blood spatters (see page 19), which is not only interesting from a fundamental physics
point of view but also has an application in forensics: what story do these droplets tell us?
The back cover features an intriguing image of a biological sample; use your imagination
and solve the puzzle that we have associated with it! Our previous attempt to challenge
you with a biological image proved to be beyond your imagination. None of the submitted
answers correctly identified the image as a … mouse vagina. Maybe this time you’ll be more
successful in identifying the image! The centrefold pictures a network that is essential for
the life of plants: a network of fungal threads that connects plants underground and shapes
communities of plants and symbiotic fungi (see page 20). This is not the only contribution
from VU researchers: in this issue they also explain how the transport of giant dust particles
across the globe remains enigmatic (page 4), how sound waves can be used to study biological
processes, even for the development of new therapeutics (page 5), the complex hereditary
basis of Alzheimer disease (page 8) and why size does matter for neurons in our brains (page
18). More about brain research can be found in contributions from the Netherlands Institute
for Neuroscience on page 7 and 9. The extent to which we display empathy depends on our
brain activity responsible for interpreting visual information. Mind-boggling!
In this issue you can also find novel findings from the secret life of plants: how
they integrate signals in their cell nucleus (page 6) and how they can survive freezing
temperatures by creating microscopically small oil bodies that help plants endure chilly
stress (page 9).
Although we have been overwhelmed by the recent publicity around the first ever direct
visualisation of a black hole, in which UvA was strongly involved, the two astronomy
contributions in this issue (pages 6 and 16) show other amazing observations from deep
space: the final glow of a dead star and the secrets of relativistic jets, yummy!
The ninth issue Amsterdam Science will also be presented in the third session of
‘Amsterdam Science Now’. In collaboration with SPUI25, an academic-cultural centre in the
heart of Amsterdam, we will organise a science lectures event on Wednesday 12 June. Three
contributors to this issue will give you a flavour of what they have been working on and why
it makes them tick. Check our website (amsterdamscience.org) for the programme.
Finally, our dynamic editorial board has again undergone changes: Nadine Böke
(UvA, Faculty of Science Communication) has recently joined the board. Laura Bohorquez
(UvA), Bernet Meijer (UvA) and Huub Terra (VU) have left. We thank them for their valuable
contributions to the magazine. Positions are open in the editorial board, so please contact
us if you are interested in participating. Especially staff members are encouraged to join us!
Write an e-mail to amsterdamscience@gmail.com.
Enjoy the ninth issue and visit the website to submit your own Amsterdam Science
contribution for the upcoming and anniversary issue!
On behalf of the editors in chief,
Michel Haring

ABOUT THE COVER IMAGE:
A series of high-speed camera
images showing a time evolution
(from top to bottom) of a splashing
droplet, as seen from the side.
Note the smaller satellite droplets
that fly outwards. On page 19, UvA
researchers describe how studying
such splashing behaviour may help
in crime scene investigations.
Thijs de Goede, PhD student in the
Soft Matter Group of the Institute of
Physics, UvA.
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Earth Sciences

The mysterious long-distance
transport of giant mineral dust
particles

MICHÈLLE VAN DER DOES performed
her PhD research at the Royal
Netherlands Institute for Sea Research
(NIOZ) and graduated at VU. She now
works at the Alfred Wegener Institute
Helmholtz Centre for Marine and Polar
Research, Bremerhaven, Germany.
JAN-BEREND STUUT is associate
professor at the Department of Earth
Sciences, VU, and senior scientist
at NIOZ.

→ Reference
M. van der Does et al., Science
Advances 4 (12), eaau2768, doi:10.1126/
sciadv.aau2768
The research was financed by both an
NWO grant and an ERC grant awarded
to Dr Jan-Berend Stuut and carried out
at NIOZ – Royal Netherlands Institute
for Sea Research on Texel.

“Mineral dust
transported
over the
Atlantic Ocean
has impact on
the climate”

→ Large amounts of mineral dust
are transported westwards over the
Atlantic Ocean, originating from the
Sahara Desert. This dust has several
impacts on climate, both in the atmosphere and when it is deposited
into the ocean. In the atmosphere,
the dust particles can influence the
amount of solar radiation reaching
the Earth’s surface, by reflecting
some of it back into space. The
dust can also trap the outgoing
heat, having a warming effect on
climate, similar to what greenhouse
gasses do. These so-called radiative
effects strongly depend on the dust
particles’ size, shape and mineralogy. In the ocean, the carbon cycle is
impacted, since the dust particles
deliver important nutrients which
algae use to grow, during which they
take up CO2 from the air. The dust
particles are also involved in the settling of the freshly-produced organic
matter, acting as anchors that drag
the algae down to the ocean floor,
where the organic carbon can be
stored for thousands of years.
Several studies have looked at the
amount of dust and the size of the
dust particles on both sides of the
Atlantic: in the east, close to the
Sahara Desert, but also in the Caribbean in the far west. In our study,
Saharan dust was collected along a
transect from east to west, covering
the full width of the Atlantic, using
autonomous dust-collecting buoys
and submarine sediment traps.
Among other things, this showed
the seasonality of dust transport and
deposition: most dust is deposited
over the Atlantic Ocean in summer, and the dust particles are also
larger than in winter, due mainly to
increased convection over the African continent during summer and
high-level (>3km) transport through
the atmosphere.

→ Figure
Microscope images of giant dust
particles that were collected over the
Atlantic Ocean [own photo; part of figure
published in Science Advances].

A surprising result were the socalled giant dust particles, which
are defined as >0.075 mm in diameter. Normally, the average particle
size is around 0.012 mm in summer,
and 0.009 mm in winter at the same
location. We found individual particles of up to almost 0.5 mm in size
up to 3,500 km from the west African coast, which is an astonishing
distance for such large particles.
Conventional physical models are
unable to explain such long-distance
transport, since these giant particles are too large and heavy to be
transported very far. Since there is
no clear understanding of how the
transport of these giant dust particles occurs over these vast distances, computer models are unable to
include them in their simulations,
and thus their impact on climate
cannot be predicted accurately.
Therefore, we examined four mechanisms that can help these giant particles travel over vast distances. The
first mechanism is transport at high
wind speeds, but the wind speeds
that are required to facilitate transport over several thousands of kilometers have never been observed in
nature. Second, turbulence in the air
could move the dust particles up,
stirring the air as it travels westward,
but turbulence can also act downwards instead of up, actually increasing the speed at which the particles
are brought down. The third mechanism is related to the possibility of
repeated convective uplift, which
happens in large cumulonimbus
clouds - the typical anvil-shaped
convective clouds that are characteristic for the tropics - where the
particles can be lifted up to 12 km
altitude, instead of their regular
altitude of 5 to 7 km. We calculated that a minimum of four uplifts
are needed to transport the giant

particles to our first sampling site,
2,400 km from the west African
coast, and six repeated uplifts to the
sampling site at 3,500 km. Since the
amount of dust particles is greatly
reduced with each uplift, perhaps
another mechanism could be at
play, too. The fourth mechanism we
explored relates to electric charge,
which acts like static electricity
that can compensate the particle’s
weight. This charge can be generated
when dust particles collide into each
other continuously, which tends to
occur frequently in the dense and
turbulent air layer that transports
the dust during summer. The electric charge seems to be most efficient for quartz particles, which
is also the main mineral that we
observe among the giant particles.
As always, it is most likely a combination of the four mechanisms that
causes the long-distance transport
of giant mineral dust particles.
Now that we have some realistic
ideas about potential mechanisms
that can facilitate the transport of
giant dust particles over such long
distances, more research should
focus on their individual and
collective contribution to radiative properties of the atmosphere.
Ultimately, these mechanisms
should be incorporated into climate models so that these giant
particles can be included in the
simulations that so far only considered particles <0.020 mm. The
observed and now explained order-of-magnitude increase in the
dust particles’ size that needs to
be described by climate models
will hopefully lead to a better understanding of the impact these giant particles are having in regional
and global climate, and also lead
to better predictions for future
climate scenarios.
Ω
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Physics

Sound waves reveal
immune cell dynamics

DOUWE KAMSMA finished his PhD at
the Physics of living systems group,
VU, and is currently an R&D Engineer
at spin-off company LUMICKS

→ Viruses are enemies we are all
too familiar with during the winter
months. Luckily, not every pathogenic attack is successful. Our body
is guarded against pathogens by T
cells, white blood cells that play a
key role in our immune system.
When viruses or bacteria invade,
T cells need to migrate rapidly from
blood vessels to the inflammation
site to restrain the offender. To do
so, they need to adhere to the endothelial cells which form the first
layer of the blood vessel wall and
then leave the vein towards the
infected site. Strength and speed
of this process are crucial to a successful outcome of the immune
response. However, it is difficult
to determine which factors play a
role in the adhesive process due to
the intrinsic variability between
cells. To overcome this limitation,
we modified a recently developed
single-molecule technique called
acoustic force spectroscopy, and
applied it to study the binding kinetics and strength of T cells in a
model system mimicking a blood
vessel wall, allowing us to perform
many measurements in parallel and
in a well-controlled environment.

Our technology allows to exert
forces onto cells by exploiting the
pressure generated by acoustic
standing waves. We perform our
experiments in a small microfluidic chamber, where we have
precise control of factors which
might affect the adhesion process
of cells, such as temperature, salt
concentration and flow speed.
To investigate how T cells adhere
to a blood vessel, we coated a microfluidic channel with fibronectin,
a protein which is present in the
blood vessel wall and is responsible
for T-cell attachment. Subsequently, we introduced T cells (which
we purified from donor blood)
into the microchannel. After most
of the cells were bound to the fibronectin layer, we switched on an
acoustic wave, which we carefully
tuned in a way that it could exert a
well-defined force on the cells. By
tracking cells microscopically, we
could then observe what happened
to T cells: the ones who were binding strongly to the fibronectin layer
stayed still on the surface, while the
ones who were more loosely bound
detached and get pushed away by
the acoustic force. Since the cells
are much smaller than the field of
view, we could follow the adhesion
process of hundreds of cells at the
same time, allowing us to get statistically significant results, correcting
for the intrinsic variability between
cells.
Our newly developed method,
scAFS (single-cell acoustic force
spectroscopy), is therefore perfectly suitable to test how different
players of the immune system can
influence the attachment of T cells
to the blood vessel wall. An example of these players are interleukins,
growth factors which regulate the
immune system. By performing
cell adhesion measurements and
following the motion of the cells,
we found that when this agent is
present in the solution filling the
microfluidic channel, the binding
kinetics of the cells is faster, while
the adhesion strength remains the
same. The faster kinetics likely increase cells’ chance to bind to the

vessel wall in the blood flow to infiltrate inflamed tissues and locally
coordinate the immune response,
helping our body to protect us from
pathogens in a more efficient way.
The system we developed can
therefore be used to obtain insights into cell adhesion process,
which can potentially be employed
in diagnostic or in drug screening.
Understanding how T cells adhere
to the vessel wall and which factors
are influencing this process will ultimately help in developing better
drugs to increase the likelihood of
success of our body’s immune response. As cell adhesion processes
are not limited to T cells but affect
many biologically relevant mechanisms, such as cancer invasion, we
expect that our method of quantifying adhesion kinetics will open up a
wide range of potential applications
in research and the clinic.
Ω

“A new tool
for immunotherapy and
drug
screening”

→ Figure
Cartoon of white blood cells (in white)
attached to a layer of fibronectin (red
fibres), a protein covering our blood
vessels. When cells do not attach
strongly enough to the blood vessels,
they can be pushed away by sound
waves.

→ Reference
D. Kamsma et al., Cell Reports 24 (11),
3008-3016 (2018)
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Spotlight

Dimming light from a dead star

MARIA ARIAS is a PhD candidate
in the High Energy group at the
Anton Pannekoek Institute for
Astronomy, UvA.

→ Reference
M. Arias et al., Astronomy &
Astrophysics 612, A110 (2018),
doi:10.1051/0004-6361/201732411

→ Around 350 years ago, a massive
star in the constellation Cassiopeia
exploded in a supernova. Today, we
see the remnant of this explosion
as Cas A, the brightest object in the
radio sky. Part of the mass of the
original star collapsed into a dense
neutron star, but the remaining
material (the ejecta) was and still is
being pushed outward at extremely
high speeds. This blast wave sweeps
up the material that surrounded the
star while it was alive, heating it and
forming a radiant shell. Jamming of
the material in the shell creates a second shock wave, the reverse shock,
which hits the cloud of slower, cooler
ejecta internal to it and heats them
again to thousands of degrees.

absorb some of this radio emission,
resulting in a dimmer measurement
of the radio flux density as a function of frequency. We made multiple images of Cas A at different radio
frequencies and determined by how
much the radiation was dimmed.
We concluded that there is a large
amount of cold material inside of
the shell that has yet to be heated by
the reverse shock. This implies that
the progenitor star of Cas A could
have been much more massive than
previously thought. This is surprising, because models that use a small
pre-supernova mass do accurately
reproduce many of the supernova

remnant’s properties. Clearly, even
the brightest stars (well, remnants)
still have their secrets! 
Ω

↓ Figure
Left: LOFAR telescope map of the Cas
A supernova remnant at a frequency of
54 MHz.
Right: Result from our fit of the
absorption of the radio emission of
Cas A from the cold material inside the
shell. Values less than one indicate
dimming; this is where cold material is
present. The contours correspond to the
measurement shown on the left.

We observed Cas A with the LOFAR
radio telescope, which is sensitive
to the lowest electromagnetic frequencies detectable on Earth. At
these frequencies, we can detect
radiation from both the outer shell
and the ejecta reheated by the reverse shock. Importantly, the cold
ejecta inside the outer shell that have
not yet been hit by the reverse shock

SUMO: the switchboard operator for plants
→ Time is of the essence for plants
coping with changes in their environment. Grow too slow and they
miss the sun, but spending too many
resources on growth may make them
vulnerable to disease. Integration of
environmental signals and tight control of the resulting plant response
are therefore essential. We found
that a small protein called SUMO
plays a central role in achieving this.
MARK KWAAITAAL is a senior postdoc
at the Molecular Plant Pathology
group, Swammerdam Institute for
Life Sciences, UvA.

→ Reference
M.J. Mazur, M. Kwaaitaal, M. Arroyo
Mateos, F. Maio, R.K. Kini, M. Prins and
H.A. van den Burg. Plant Physiology
179 (1), 168 (2018), doi:10.1104/
pp.18.00910

Plants can mark proteins with a socalled Small Ubiquitin-like Modifier (SUMO) protein. This process
is called sumoylation. Once the
protein is sumoylated it interacts
stronger or with a different set of
target proteins. The SUMO protein
can be removed again, which resets
the system. Our group has recently
discovered that a temporary modification of a protein by SUMO is
used to toggle the switch between
the light-signalling and temperature
response hub. This hub centres
around a signalling protein called
Constitutive Photomorphogenesis 1
(COP1), which is a protein regulated
by sumoylation.

We discovered that a sumoylation
enzyme (known as SIZ1), COP1 and
two blue-light receptor proteins recruit one another to nuclear bodies.
These nuclear bodies are dynamic,
temporary nuclear structures that
are formed upon light and heat sensing. SUMO-mediated interactions
between proteins catalyse nuclear
body formation.
Our findings suggest that the nuclear
body-forming capacity of sumoylation together with the recruitment
of partner proteins like COP1 play a
central role in tuning plant response
to light and temperature. Mutant
plants where COP1 and SIZ1 are
knocked out turn out to be very
small and exhibit deregulated re-

sponses to pathogens. It seems that
SUMO glue concentrates signalling
proteins in nuclear complexes for
the duration of an incoming input,
allowing integration of different
stimuli.
Our study has expanded the knowledge on how plants respond to
light and higher temperatures and
will eventually help us breed climate-proof crops.
Ω
↓ Figure
Plant cell nucleus containing
red fluorescent COP1 and green
fluorescent SIZ1. The proteins localise
together in COP1 nuclear bodies, which
are normally formed in the dark or at
higher temperatures.

Plant Nucleus with fluorescent proteins / * is a nuclear body

Neurosciences
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I feel you,
therefore I help you
SELENE GALLO is PhD student in the
Social Brain Group at the Netherlands
Institute for Neuroscience (NIN).

“Your pain is
my pain”

↓ Figure
A) A snapshot from the videos used in
the experiments showing the victim’s
hand swatted by a belt.
B) The location of the hand
representation in the somatosensory
cortex that responds to pain by means
of activation. This region was targeted
by brain stimulation to find a causal
relation between brain activity and
empathy.

→ Prosocial behaviour is a key aspect of our social life and one of
the building blocks of our community. In the last decades, multiple
efforts have been made to identify
the neural basis of understanding
other people’s pain. We know that
when we see someone in pain,
specific brain areas are activated.
Some of this activity correlates
with perceived unpleasantness
and personal distress, and are
thought to code for the unpleasantness of the pain of the other.
Activity in other areas, including
the somatosensory regions of the
cortex that are involved in bodily sense and motor activity, are
particularly responsive when the
injured body part in pain is visible and in the focus of the attention. These areas are thought to
represent the sensory qualities of
the pain. Interestingly, some of
these key brain regions are also
active when we experience pain
ourselves, apparently allowing a
direct first-person understanding
of others’ emotion: ‘Your pain is my
pain’. They are considered the neural basis of empathy for pain. The
pain vicariously felt while viewing
others suffering is then thought
to motivate prosocial behaviour.
Helping others would then simply serve to reduce the vicariously
felt pain. This idea is reinforced
by the fact that convicted criminals with psychopathic traits have
less activation in such areas of the
brain when witnessing someone’s
pain. Even though these results are
extremely interesting and suggestive, there is still little direct
evidence about how the activity
in the pain-processing parts of

the brain actually influences helpful behaviour.
To test if the vicarious pain-induced brain activity is correlated
to prosocial behaviour, we focussed on the somatosensory cortex. We designed an experiment
where participants watched videos of someone having their hand
swatted with a belt and showing
different levels of pain as a result.
The volunteers thought the painful stimulation was happening in
real life in the next room, and they
could decide to reduce the intensity of stimulation, and therefore
the level of pain, the person received by donating money they
could have taken home. The more
pain the participants thought the
victim was in, the more money
they gave up to lessen it. During
the study, the participants’ brain
electrical activity from the region
that processes sensations (including pain) from the hand was
measured. The more active this region was, the more money people
donated to help. This confirmed
the relationship between vicarious
pain and prosocial behaviour.
To study if the vicarious pain-induced brain activity is truly responsible for prosocial behaviour,
we applied Transcranial Magnetic
Stimulation, a non-invasive brain
stimulation technique that uses a
focussed magnetic field to temporarily interfere with brain activity,
over the same region. When the
visual representation of the hand
was not able to properly function
because of our manipulation,
the link between donations and

the victim's perceived pain was
disrupted: the amount of money
people gave no longer matched the
level of pain they had witnessed.
Something similar happened when
we interfered with our volunteers’
hand representation while they
were asked just to indicate how
much in pain they think the person in the video was: their rating
wasn’t in line any more with what
they were shown.
These findings provide evidence
that the brain areas that are involved in feeling pain through vision are necessary for helping-behaviour. They transform the sight
of bodily harm into an accurate
feeling for how much pain someone else experiences. We use the
knowledge represented in these
regions to adapt our decision to
the needs of others. In the current
debate about the role of empathy
in helping-behaviours, this study
demonstrates that empathy-related brain activity indeed promotes
helping by allowing us to detect
those that need our assistance.
Considering one of the major societal burdens is the lack
of understanding of how antisocial behaviour arises and how
to successfully reduce it, understanding the neural basis of
helping others is a fundamental
key stone that will shed light
on biological factors that contribute to antisocial behaviour.
Consequently, this knowledge
will contribute to tailoring educational and therapeutic programmes aimed at reducing antisocial behaviour.
Ω

→ Reference
S. Gallo et al., eLife 7, e32740 (2018).
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Genetics of Alzheimer’s disease

IRIS JANSEN and JEANNE SAVAGE
are postdoctoral researchers at the
Department of Complex Trait Genetics,
Centre for Neuroscience and Cognitive
Research, VU..

→ Alzheimer’s disease (AD) is the
most common neurodegenerative
disease and is expected to bring
along large medical and economic problems with the aging of the
worldwide population. To improve
the current treatment of AD we
need a better understanding of
the underlying biological mechanisms. Genome-wide association
studies (GWASs) might shed new
light on this subject. As the name
implies, a GWAS uses the full genome, thereby including all genes,
to find genetic associations with a
trait; a so-called hypothesis-free
approach. The advantage of using
this unbiased method is that we
are able to learn more about the
origin of a disease without being
held back by previous biological
assumptions.
Using this GWAS approach we
aimed to identify novel locations
(loci) on the genome that increase
or decrease the risk of developing
AD. The success of genetic studies
largely depends on the sample size,
which depends on the financial resources to fund the experiments,
but also on the number of actual

Alzheimer patients that are available to be included in the study.
We performed the largest genetic
study of AD so far, including over
455,000 individuals. Besides the
conventional approach of including as many Alzheimer patients as
possible, we furthermore included individuals that we defined
as Alzheimer patients while they
were not diagnosed with Alzheimer. However, these adults had at
least one parent diagnosed with
AD. Although these individuals do
not show symptoms, their genome
is enriched for genetic variation
that increases the likelihood of obtaining AD. The inclusion of this
latter group results in an almost
5-fold increase in sample size and
therefore boosts the statistical
power of the study design to discover novel loci.
The previously established and
novel genetic loci implied that
AD risk is associated with genetic
defects in the immune system or
within components associated to
lipids (fatty molecules within the
human body that are abundantly
present within the brain). In our
study we observed that genetic
variation in genes associated with
AD occurred in genes that encode
for proteins expressed in microglia cells, which form the immune
system of the brain. This suggests
that we should widen our focus
and also include microglia models
in AD research, in addition to the
conventional approach of neuronal
models. We furthermore detected
genetic changes in proteins that
are involved in lipid metabolism.
This link has already been described for the Apolipoprotein E
(APOE) gene, the largest genetic
risk factor for AD, but our results
show that genetic variation in other lipoproteins may also be associated with AD. This observation
strengthens the hypothesis that a
biological mechanism causing AD
involves an interplay between inflammation and lipid metabolism,
as changes in these fatty molecules
might harm immune responses of
microglia, thereby affecting the
health of the brain.
Our study furthermore tested the
involvement of any indirect genetic effects on AD risk through
other human characteristics. In

other words, genetic factors that
influence AD-related features
but not AD itself. In accordance
with previous clinical research,
which showed a protective effect
of cognitive reserve on Alzheimer,
we report a similar positive effect
of cognitive skills on AD, yet this
time supported by genetics. Cognitive reserve encompasses the
resistance of the brain to neuropathological damage, meaning
an individual might still be able
to function well on a behavioural level while dementia-related
features in the brain are already
present. Our finding implies that
a portion of the genetic risk factors
for AD do not affect AD but cognitive reserve, which subsequently
decreases the risk for developing
AD symptoms.

“The largest
genetic study
of Alzheimer’s
disease so far”

Although these important biological implications are valuable,
future research should further
clarify which exact biological components of what sub-processes are
affected. More detailed biological
knowledge could then serve as a
solid base for treatment improvement. It is anticipated that even
larger genetic studies will be an
important contributor to identify
more pieces of the puzzle. 
Ω

↑ Figure
A Manhattan plot (called after the New
York skyline with its skyscrapers). The
dots represent specific locations in the
genome, ordered according to their
position on the chromosome (on the x
axis). The y axis indicates the strength
of the association of the location to
Alzheimer’s disease.

→ Reference
I.E. Jansen, J.E. Savage et al.,
Nature Genetics 51, 404-413 (2019),
doi:10.1038/s41588-018-0311-9
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Failed ignition - why some visual information
doesn’t reach consciousness

PIETER ROELFSEMA is Director
of the Netherlands Institute for
Neuroscience, where he also heads
the Vision and Cognition group.

→ Reference
B. van Vugt et al., Science 360 (6388),
537-542 (2018), doi: 10.1126/science.
aar7186

→ Much of what meets our eyes, we
actually never perceive. Many images
stay subliminal, leading to a response
in brain activity in the visual areas, but
no conscious perception. Our findings
show that identical weak signals presented to the eye sometimes get noticed and sometimes stay below the
threshold of conscious perception.
This phenomenon indicates that
there is an influence of internal brain
dynamics on conscious perception of
signals presented to the eye. We have
been comparing brain activity when
everything about the stimulus’ environment remains the same, except
one time it is consciously perceived
and the other time it is not. Together
with a team of scientists from CEA
Neurospin in France, Harvard Medical School and the Italian Istituto Italiano di Tecnologia, we investigated the
pathway between primary visual areas
V1 and V4 and a higher processing area,
the so-called dorsolateral prefrontal
cortex. Rhesus monkeys were trained
to react to visual cues in low-contrast
images while their brain activity was

measured in these three areas. For the
experiment, a small, increasingly dim
light spot would flicker on a screen for
50 milliseconds. About half a second
later, the monkey would either report
to have seen the stimulus by making
an eye movement to its previous location, or report not seeing a stimulus
by looking at a grey dot on the other
side of the screen. Reliably, conscious
reactions would only occur when there
was strong and sustained activity in the
frontal cortex. Cues that went unnoticed had weaker activity in this area,
which quickly decayed. If there is only
feed-forward propagation of the signal from visual areas in the back of the
brain to the frontal part, the stimulus
will stay below the level of conscious
perception. In the event of ‘ignition’,
the signal goes back and forth between
areas, leading to the information to be

sustained. With a growing understanding of these processes it may be possible to relay camera images to the brain
to produce internal visual impressions.

Ω
↓ Figure
Brain activity in three areas was recorded:
Primary visual areas V1 and V4 (blue and
yellow) and the dorsolateral cortex (pink),
which is a crucial area for processing
visual information.
Left: Feedforward propagation of the
signal from visual areas in the back of the
brain to the frontal part. The fading colour
indicates activity loss during this one-way
propagation, often leading to the stimulus
staying below the level of conscious
perception.
Right: In the event of ‘ignition’, the signal
goes back and forth between areas,
leading to the information to be sustained.

How plants keep cool under stress

STEVEN ARISZ works as senior
postdoctoral researcher in the Plant
Cell Biology group, Swammerdam
Institute for Life Sciences (SILS), UvA.

→ Reference
S. A. Arisz et al., Plant Physiology
177, 1410-1424 (2018), doi: 10.1104/
pp.18.00503

→ As the days grow shorter and
colder in autumn, plants prepare
themselves for upcoming freezing
conditions. This so-called cold acclimation confers hardiness by complex
changes including the accumulation
of cryoprotective proteins and carbohydrates. The devastating effect
sub-zero temperatures can have on
plants lies in the extreme and rapid osmotic loss of water from cells
caused by formation of ice crystals
in the extracellular space. As a result,
cells shrivel, which causes damage
to vital membranes. The process of
cold acclimation therefore also involves changes in membranes and
their main constituents, lipids, that
allow them to withstand the dehydrated state.
The importance of maintaining
membrane integrity under freezing
conditions was highlighted in our
recent study of the North American subalpine plant ‘Drummond's
rockcress’ (Boechera stricta, cabbage
family). We identified an enzyme
named diacylglycerol acyltransferase 1
(DGAT1) that produces oil in its

leaves for freezing tolerance. The
encoding gene was discovered in a
genomic screen of plant populations
native to distant regions of the Rocky
Mountains. Comprehensive analysis
of lipids indicated that DGAT1 activity not only led to oil biosynthesis, but
in the same process supported the
synthesis of sugar-containing lipids
which can stabilise chloroplast membranes. We could show that plants
overexpressing this gene were better
able to survive freezing stress.
How could oil help endure an icy
chill? Oil, being the most efficient
form of organic carbon storage,
may serve as energy reserve under
conditions that allow little meta-

bolic activity, similar to winter fat
in hibernating animals. We believe
that cold-adapted species such as
B. stricta have adopted oil accumulation as survival strategy to save energy at low temperature and, after
freezing, to support restoration of
photosynthesis and growth. Our finding of a novel molecular mechanism
of freezing tolerance may prove useful
for climate-smart agriculture in a time
of frequent temperature extremes.Ω
↓ Figure
During freezing, plant leaves produce
oil (triacylglycerol) via the enzyme
DGAT1, which is stored in oil bodies.
This activity contributes to freezing
tolerance.
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Urban
Science
An interview with Caroline Nevejan, who is Chief Science
Officer of the city of Amsterdam.
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In the digital era, the rapid
wave of global urbanization has
largely affected social structures and their dynamics. There
is ongoing research that aims
to investigate the interaction
between civil (e.g. municipality) and research facilities
(e.g. universities), in order to
facilitate their collaboration in
producing social outcome. Prof.
dr. Caroline Nevejan is both a researcher and a designer who has
been long involved with digital
culture and society in the urban
environment of Amsterdam.
What is your background story?
“I studied social sciences at the UvA.
I subsequently worked as a cultural
entrepreneur, in Paradiso, the internationally reputed Dutch musical
venue and as co-founder director
of Waag Society. Also I supported
the development of a hotel and a
restaurant. After a decade of entrepreneurial experience, I decided to
return to research and education.
Hence, I joined the Hogeschool van
Amsterdam to design and to redesign learning environments in the
fast changing world of higher education, where my work combined
all the scientific disciplines (alpha,
beta, gamma).
My main drive as a researcher – but
also as an entrepreneur – has been
to investigate the effect of technology on society. It actually all started
in 1982 during my studies, when a
friend, who was technologic journalist, received an e-mail from his
business partner in my house in Amsterdam. The email said: “I bought
new shoes, Sheila”. Back then, with
large modems that swallowed telephone hooks and which made bleeping sounds, I was wondering why do
we need all this technology? A few
years later when being an editor of
the squatters magazine “Bluf!”, we
realized how important the Internet could be. Because of early internet communities like “Peacenet”,
“Greennet” and “Antenna”, we were
in touch with events that happened
far away and about which the regular newspapers had not (yet) report
on. Because of these early Internet
networks mid 1980’s we could report
about the struggle of Mandela’s ANC
or the civil war in Nicaragua. Because of these networks, especially
green net in this case, we knew about
the nuclear disaster in Tjernobyl 2
days before it was published the
Dutch press.

Undoubtedly, the technological
revolution and wide internet
utilization have altered the
formation of human societies.
As a researcher, you are closely
engaged with this subject.
What has your PhD dissertation
about?
“One of the greatest consequences of technological emergence is
that we have new configurations of
‘presence’, i.e. being present in time
and space. Intrigued by this, about
twenty-five years later I decided to
start my PhD at UvA, during which
I was supervised by Prof. Dr. C.J.
Hamelink and Prof. Dr. S.M.E. Wyatt. In the beginning of the project,
my supervisors asked me to write
stories about what I had witnessed
in the 1980’s and early 1990’s since I
was part of the small group of people in the Netherlands who had seen
this technology develop from raw
bleeping sounds to the smooth digital traffic we are now used to. I wrote
stories for more than half a year and
eventually these became part of my
data. By reviewing these notes, I
detected that there was a big theme
surfacing; namely the way we build
trust for each other had changed in
the digital era. As such, these data,
with an extensive archive and several
interviews, formed the basis for my
PhD project entitled “Presence and
the Design of Trust”. In collaboration with artists, scientists, designers
and journalists I developed the so
called YUTPA framework the acronym for “being with You in Unity
of Time, Place and Action”. This
allowed creating transparency in
people’s choices to trust in the merging on- and offline realities. In this
research I realized that being and
bearing witness is fundamental to
how we negotiate trust and truth in
these novel configurations of presence. The developed framework shed
light on how people build trust in
modern societies.
After my PhD project, I started
working at the Systems Engineering group at the VU, which quickly
moved to TU Delft. We there developed the concept of participatory
systems, in which individuals, organisations and society as a whole, work,
play, live and learn. We then applied
the YUTPA framework for trade-offs
for trust to the complex participatory system of a neighbourhood in
The Hague. In this neighbourhood
there was a lot of high impact crime
in certain weeks (so called “dark
weeks”) that precede Christmas.
We assumed that social cohesion

had a significant impact on social
safety, and assessed the way trust is
established between residents of the
neighbourhood. We found that sharing a rhythm in activities (like bringing your child to school, walking the
dog, taking the same bus everyday)
is a first step to establishing trust between people who do not know each
other. It appeared that by enhancing
shared rhythms, the feeling of social
safety in a neighbourhood increased.

Authors:
SABINE SPIJKER, ESTHER VISSER
and IRAKLIS VRETZAKIS,
Amsterdam Science editors

Rhythm is fundamental to the dynamics, especially of cities, and
by the time you start looking at it
like this, you will realize rhythm is
everywhere. In fact, it has been long
investigated since the ancient years;
even Aristotle worked on rhythm!
It remains very interesting how
humans are trying to adjust to
all these alterations escorting
digital development. Urban
regions, which are characterized
by a rapidly changing milieu,
seem to be profoundly affected.
You highlight that rhythm is one
of the ways to understand all
those alterations and yielding
fruitful solutions?
I then started a large research project
into City Rhythms. As research fellow of the Amsterdam Institute for
Advanced Metropolitan Solutions,
I worked with an interdisciplinary
team of fellow researchers and students from different universities on
city rhythms of 6 Dutch cities. In
collaboration with social workers,
neighbourhood professionals and local policemen, we defined research
questions for each participating
neighbourhood. In the beginning, we
examined the perspective of rhythm
in the physical world and we found
that tuning in on biological rhythms
and incorporating these into urban
rhythms provided a lot of solutions at
a social level. For example, we heard
that elderly people did not dare to
cross the street to the park, since
the pedestrian traffic light was too
short on green. This short duration
for pedestrians is suitable to increase
motorized traffic flow during rush
hours, but obviously not during the
rest of the day. Since elderly people
have their own rhythm, usually leaving their house only after 10 AM, why
not change the pace of pedestrian
traffic lights from 10 AM until rush
hour to have a longer green-time? .
Unfortunately, rhythm has not been
part of the interactive design since
the internet came. The global digitalization has made us overlook our

“Enhancing
shared rhythms
increases
social safety in
neighbourhoods”
Study
Kandidaats: Andragologie
Doctoraal: Sociale Wetenschappen
PhD “Presence and the Design of
Trust”, at the University of Amsterdam.
Work
Chief Science Officer City of
Amsterdam/ Professor Designing
Urban Experience, University of
Amsterdam (by special appointment)
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“ Science does
not fit a fast
one-liner on
social media”

rhythms. This idea of 24/7 economy
doesn’t keep up with our nature as
humans; if you are too long in front
of a screen, you lose awareness of
time and you disconnect from your
own biological rhythm and that of
the world around you. In normal
human interaction you tune yourself to the other and back in terms
of intensity and flow of interaction.
However, this is not possible with a
computer; you cannot tune with the
screen and the screen cannot tune
back with you. It cannot understand
or feel your breath, your heartbeat
and all your biological rhythms.
Therefore, we should maybe consider
building technology that adapts to
us, instead of us adapting to technology. This is of interest to me from a
designer’s and researcher’s perspective; e.g. how can we make computers
compatible to and with us? Current
technology does not respect our
rhythms, but in the long-run, I foresee there is a need to change this to
make our interaction in and with
systems viable and sustainable.
Since 2017, you have been appointed as Amsterdam’s Chief
Science Officer. What is your
role as a CSO?
As CSO is my task to enhance the
synergy between urban research and
the challenges our city faces. To this
end, I connect people from the alpha,
beta, gamma directions at all levels
of knowledge and education, from
academia to craft with people form
the municipality to produce a beneficial outcome for the city. Currently
we are building a platform through
which researchers from the universities and researchers from the
municipality can connect, find out
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what they are working on and share
results. No such instrumentation is
being used to my knowledge in any
other city so far. Building such a sustainable knowledge infrastructure
for the city is embraced by all the
boards of the universities and by the
mayor and deputy mayors as well. In
Europe, with the help form the Joint
Research Centre and the Research
and Innovation Directorate of the
European Commission, we are now
starting to build a network of City
Science Officers throughout Europe.
We have identified 20 European cities in which someone executes a role
like mine. We find it is important
for us to exchange information on
building a sustainable knowledge infrastructure for all European cities.
As CSO I am trying to match people from different domains; I want
to connect them and bridge the gap
between research and policy. As a
professor I see the importance of
articulating proper research questions. Formulating the good question
is important for motivating people
in their jobs, in their contribution
to society and helps to make collaborations flourish. For example, the
last few months I’ve been working
with the city cleaning department.
After more than 10 hours of talking
and exercising how to design proper
questions, it became apparent they
wanted to move from clean “making” to clean “keeping”. Clean keeping is of interest to different research
domains and as result we now start a
4 year collaboration between anthropology, applied psychology, dance,
arts, robotics and urban planning.
My steering role is to identify precisely who is passionate about this
research question and then I bring
these people together to work at a
next level.
Nowadays, there have been a
lot of attempts of academic
liberation, as for example Open
science by 2020 (Plan S), or
pre-printed versions available
in servers as BioRXiv. What is
your viewpoint on the value and
the validity of such publishing?
Is the content judged/evaluated
appropriately?
As professor and researcher, and as
a CSO, I have a very clear opinion.
Like many others I argue that if you
work with money from the public
domain you need to share your results with the public domain. Unless
you harm people or you jeopardize
privacy of course. Personally – as I
work with highly qualitative data –

I always share my sources, so that
people can check my analyses. Even
though I am not an expert in this,
the relation between universities and
commercial publishers seems very
wrong. I personally strongly support
open access publications.
The social value of scientific
findings is often a matter of criticism. A wide range of scientific
knowledge is “lost in translation”, which negatively affects
the publicly available funding.
What is your opinion on this
matter?
Societal impact is really important.
There is a lot of ongoing debate suggesting that universities should show
and prove their social contributions.
Of course by proper communication
there is an increased appraisal, as
well as a legitimation for the money
spent, whether it is on research or
on education. Currently, we see a lot
of politicians who actually want to
divest in science, and then I wonder,
how can you stop education? How
can you face the challenges we are
facing without the results of current
research? To counteract this movement, it is important for researchers
and universities to show the community what they do and how this work
contributes to society. This means it
should not stop at the final analysis
and writing the paper. Then communication should start!
On the other hand you see a lot of
researchers and science on social
media, and they form interesting
new social networks. I do not use
these networks myself, as for me it
is too fast, and I get too easily distracted. Another disadvantage I see
is that on some forms of social media a lot of things are about rhetoric.
Rhetoric does not allow for reflection
and careful consideration. Science
is about discussing theories, results
and methodologies; how do you get
to your results and whether your
analysis is the most correct one. It
is a belief system where there should
be inherent trust. Science requires
thoughtful discussion, falsification
and verification, values that are very
dear to me. Hence, it does not fit a
fast one-liner or a “like”.
As a CSO of the Municipality of
Amsterdam, you are in in the
heartbeat of scientific development. According to you, what
are the biggest challenges for
science in Amsterdam?
I see that the biggest challenge for
Amsterdam is interdisciplinary re-

search. I always work interdisciplinary, but interdisciplinarity can be
very uncomfortable. Experts from
different fields use different terminology, and ‘not understanding’
is a day to day routine in interdisciplinary teams. My study on city
rhythms is super interdisciplinary
and sometimes painful for participants. It is a constant challenge to
check your own research process
with the stakeholders.
Big challenges for the city like energy transition, requires specialists
in physics, technology, behaviour,
culture to work together. This is a
huge challenge for Amsterdam in the
coming years! It is hard to find the
right people for this. On the other
hand, in my job as bridge builder I
see that as a challenge; and when you
manage, it is very rewarding!
Ω
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Macrophages in atherosclerosis; what
if foam cells are not the bad guys?

JAN VAN DEN BOSSCHE is principal
investigator, and SANNE VERBERK
PhD student at the Macrophage
Immunometabolism group,
Department of Molecular Cell Biology
and Immunology, VUmc; JEROEN
BAARDMAN is PhD student in the group
of professor MENNO DE WINTHER at the
Department of Medical Biochemistry,
AMC.

→ Atherosclerosis is a chronic
inflammatory condition in which
arteries are narrowed due to the
deposition of plaque material to
the artery walls. This narrowing
can give rise to other cardiovascular events like thrombosis or
a stroke. One of the risk factors
for this disease are high levels of
cholesterol in the blood due to
unhealthy eating behaviour or
caused by a genetic background
that causes stress in the artery
walls. Macrophages, a specific
type of immune cells, can take
up this cholesterol and thereby
become lipid-laden cells with a
foamy appearance. These foamy
macrophages contribute to all
stages of the disease. For long
it has been thought that foamy
macrophages are the main contributors to the chronic inflammatory responses in plaques. Recent research however showed
that foamy plaque macrophages
are actually less inflammatory
than their non-foamy counterparts.
We now discovered a mechanism
to explain these findings. The
main aim of our project was to
study if and how systemic metabolic changes influence the macrophage’s intracellular metabolism and function. Patients with

→ Figure
A suppressed pentose phosphate
pathway in cholesterol-laden
macrophages explains why these foam
cells are produce less inflammatory
mediators than normal macrophages.
→ Reference
J. Baardman et al., Cell Reports
25, 2044–2052 (2018), doi: 10.1016/j.
celrep.2018.10.092

“Foamy is not
necessarily
bad”

familial hypercholesterolemia
display systemic metabolic
changes due to a genetic disorder in cholesterol metabolism.
Therefore, these patients cope
with high cholesterol levels and
therefore have an increased risk
for the development of cardiovascular diseases. Thanks to earlier research, extensive knowledge about these patients’ white
blood cell gene expression profiles was available in a database.
We used this database to get a
first insight into how systemic
changes in cholesterol metabolism can affect the metabolism
of immune cells. We found that
the function of the energetic
motor, the mitochondria, was
affected in the immune cells of
these patients. Next, we studied
how systemic metabolic changes
affect macrophage metabolism
and function.
To investigate this, mice were
fed either a normal or high-fat
diet for eight weeks, after which
the latter group had increased
blood cholesterol levels. Their
macrophages displayed a lipid-laden foamy appearance.
We found that the lipid uptake
by macrophages suppresses the
pentose phosphate pathway, a
key metabolic pathway that mac-

rophages use to induce inflammatory responses. As a result,
foamy macrophages are unable
to induce an inflammatory response as strong as the nonfoamy macrophages (Figure 1).
In our research, we provide
a new mechanism for the observed reduced inflammatory
phenotype. Altogether, we and
others demonstrated that foam
cells are less inflammatory in
atherosclerosis than one would
expect. Therefore, extensive follow-up research will be needed
to unravel the questions that
emerge from those new and
exciting findings and to be able
to implement this new knowledge on the development of
new treatments for atherosclerosis. Are macrophage foam
cells less detrimental than the
dogma suggests? Or does their
less-inflammatory phenotype
cover other properties that drive
plaque instability and cardiovascular complications in distinct
ways? With funding from the
Dutch Heart Foundation and
Amsterdam Cardiovascular
Sciences we will further unravel the path from cholesterol via
macrophages to atherosclerosis,
identifying targets for future
therapies.
Ω
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Symbiotic
fungi
networks

Arbuscular mycorrhizal fungal
hyphae growing across an agar
substrate. These symbiotic fungi
form complex hyphal networks
to collect and transport nutrients
underground to their host plants.
Artificially coloured for contrast.
See page 20.
Photo: Victor Caldas
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Astronomy

Shooting down jet theories
with an impossible discovery

→ Reference
J. van den Eijnden, N. Degenaar, T.D.
Russell, R. Wijnands, J.C.A. MillerJones, G.R. Sivakoff and J.V. Hernández
Santisteban, Nature 562 (7726),
233–235 (2018). doi:10.1038/s41586018-0524-1

→ Ask any astronomer a question that they cannot answer, and
they’ll likely claim it is somehow
related to magnetic fields. The effect of magnetism in space – the
rug astronomers thankfully sweep
their unsolved problems under – is
notoriously hard to understand.
That holds especially in studying the enormous and powerful
streams of matter called ’relativistic jets’. With recent discoveries, we are trying to clarify the link
between magnetic fields and jets
by, paradoxically, realising that we
understand them less than before.

“A jet contains
ionised
particles, such
as protons,
electrons and
positrons
travelling
close to the
speed of light”

Shooting from the (neutron) stars
Massive stars end their lives with
a bang: as their nuclear fuel is exhausted, they explode in a supernova, expelling most of their gas,
but leaving a tiny, collapsing core
behind. Depending on the star’s
mass, this core can have two fates:
while the heaviest stars see their
centres collapse into a black hole,
lighter stars leave behind an extremely compact core. In this core,
more than the mass of the Sun is
compressed to the size of Amsterdam, reaching densities exceeding
that of atomic nuclei. Although we
do not know what matter looks

JAKOB VAN DEN EIJNDEN is PhD
student at the Anton Pannekoek
Institute for Astronomy, UvA.

like in those circumstances, we
call these exotic stellar remnants
neutron stars.
Most stars don’t live in isolation,
however, but in binary systems
with another star. When one of
them turns into a neutron star,
billions of years of peaceful coexistence can be disturbed; since
an object’s gravitational sphere
of influence grows with its compactness, the neutron star can
suddenly capture the outer layers
of its neighbour. As these outer layers are stolen, or accreted,
conservation of angular momentum (the physical law that keeps a
spinning top spinning) forces the
gas of the neighbouring star into
a disk, forming essentially a giant
whirlpool with the neutron star
at the sink.
But this is not a whirlpool like you
have ever seen. Not only can it be
millions of kilometres across, from
its centre it can spew out an enormous stream of gas, directly into
its surrounding interstellar space.
A so-called jet, of which an example is shown in Figure 1, contains
ionised particles, such as protons,
electrons and positrons travelling close to the speed of light.
As it travels away from the binary
system, the jet ploughs its way
through surrounding low-density
media, blowing bubbles and heating it up. In the binary itself, the
jet removes both a large amount
of energy and a significant fraction
of the matter plunging towards the
neutron star.
Magnetic springs
Jets are not only launched by neutron stars but are seen everywhere
in the Universe, as long as accretion occurs. We observe them both
when we look at forming stars and
← Figure 1
Maybe the most famous jet, shot out
from the super-massive black hole in
the galaxy M87 visible in the top left
corner. The size of the jet is over one
billion billion km. Credit: NASA.

at the most massive black holes
(as in Figure 1), which can weigh
as much as a billion Suns. But
that does not mean we understand them very well. Their most
common explanation involves the
magnetism that is so hard to understand in extreme circumstances: whatever the type of object – a
black hole for instance – that is
accreting, the attracted gas will
become magnetised. As this gas
rotates in the whirlpool, its magnetic fields rotate as well. They are
tangled up, like cotton candy, into
a magnetic spring that can launch
away material (Figure 2).
When we add a neutron star to
the mix, everything becomes
more complicated: the neutron
stars themselves can have incredibly strong magnetic fields, easily
millions of times stronger than can
be created on Earth. For the most
extreme magnetic neutron stars,
these fields are too strong to be
tangled up into a spring. In other
words, in those cases, our most
common models for jet launching
break down. So, while many basic
questions about jets are unanswered – how they are accelerated
to their relativistic speeds, or why
they are so narrow – jet models
make one very clear and testable
prediction: strong-magnetic-field
neutron stars should not launch
a jet.
Hunting for the impossible
For four decades, this clear prediction was confirmed over and
over again. Initially, astronomers
turned their telescopes to the
most magnetic neutron stars and
found no signatures of any jets.
Later on, when they instead looked
at neutron stars with a ten-thousand times weaker magnetic field,
they did detect radio emission: a
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clear sign of the presence of a
jet. This proved both a beautiful
confirmation of the theoretical prediction, and remarkable
success in understanding the
complicated role of magnetism
in these astronomical systems.
There is, however, one essential
caveat to this match between observations and theory: it relies
fundamentally on the fact that
we do not see any jets from certain neutron stars. But not seeing
something does not guarantee
that this something does not
exist. It might simply be hard
to detect or look different than
you expect. For instance, the fact
that we have not found any extra-terrestrial life does not necessarily mean that we are alone.
Nor does it mean we should stop
searching. So, while remarkable,
the agreement between observations and models of neutron star
jets could be undone by a single
observation of a single jet that
should not be.
Such an ‘impossible’ jet is exactly what our research group
in Amsterdam discovered. In
the Fall of 2017, we observed
the not-so-poetically-named
accreting neutron star Swift
J0243.6+6124, using one of the
world’s most sensitive radio telescopes. This neutron star has an
incredibly strong magnetic field,
which in theory meant it should
not launch any jets. However,
to our surprise, a jet is exactly
what we saw! This unexpected jet
was launched when the neutron
star was feeding on as much gas
from its companion as it possibly
could, providing the fuel needed
to power the stream of gas. But
despite the enormous appetite
of the neutron star, the jet was
hundreds of times fainter than
others we had seen before.
A paradigm shifted
What does this discovery mean?
First of all, it means that our most
successful model for the creation
of jets does not work for neutron
stars – or at least, not when the
neutron star is extremely magnetised. It might still work very well in
other systems, such as black holes,
forming stars or neutron star with
puny magnetic fields, of course.
Secondly, it also means that we
understand less of the effects of
magnetism in these extreme sys-

tems than we previously thought.
I would argue that having a more
complete view of the complicated
effects of magnetism in jet formation is a fundamental step towards
a better understanding.
Why did it take us until 2017 to
make our discovery? Beyond the
fact that we even observed this jet,
one other aspect of our discovery
was particularly puzzling: the jet
we observed was, compared to the
reservoir of gas attracted by the
neutron star, orders of magnitude
too faint. This faintness naturally explains why no one saw these
‘impossible’ jets before, so that an
incorrect paradigm could emerge:
only the most sensitive current-day
radio telescopes can detect such
weak radiation. In other words,
the astronomers that searched for
these jets four decades ago, did not
stand a chance. But now, we can try
to find many more.
More questions posed than
answered
Why was the jet so faint? Being
successfully trained as astronomers, we suggested that, maybe,
the magnetic field was the culprit
again: instead of preventing the jet
from forming, maybe it somehow
only made it weaker. At the same
time, we also kept pointing the
radio telescope at this jet, trying
to track its evolution. We saw it
disappear gradually, as the disk of
accreted gas emptied. Then, when a
new batch of gas provided new fuel,
we were surprised once more: the
jet re-formed, as one might expect
if more gas is accreted, but did so
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almost instantaneously: as if someone flipped a switch, in only a few
days, the jet changed from too weak
to detect to as strong as when we
first discovered it, despite a much
smaller amount of available material than before.
Independent of the size of the accreted gas reservoir, our ‘impossible’ jet shows the same brightness
– or more accurately phrased,
faintness. That suggests that the
magnetic strength of the neutron
star does not simply regulate the
power of the jet as we naively but
instinctively suggested after our
first discovery. For now, the faintness remains an open question.
In fact, many open questions remain. Most importantly, our theories cannot explain that this jet
exists at all, and therefore new
models have to be designed. Our
group, however, consists of observers, so we stick to what we do best.
Since we cannot build a neutron
star or a jet in a laboratory on Earth,
we turn to space’s natural laboratories for our answers. We are trying
to find more ‘impossible’ jets, to
categorise their properties, and to
track their evolution and changes in
unprecedented detail. But for now,
we can only conclude with: to be
continued… 
Ω

↑ Figure 2
Artist’s impression of the most
common jet model: magnetic fields
are spun up like cotton candy,
confining and launching gas away
from the star or black hole attracting
it. Credit: NRAO.

“Our theories
cannot explain
that this jet
exists at all”
↑ Footnote 1
Only’ a few hundred times the largest
magnetic field ever created on Earth,
instead of more than a million times.
→ Figure 3
Artist’s impression of Swift
J0243.6+6124 and its impossible jets:
the neutron star’s magnetic field
prevent the rotating gas from getting
close to the centre, but somehow a
jet is launched nonetheless. Credit:
ICRAR/UvA.
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Neurosciences

Faster and larger neurons make
smarter brains
→ What makes some people smarter than others? Our brain works
through the activity of almost 100
billion brain cells that each act as a
small chip: they collect, process and
pass on information in the form of
electrical signals. Until now, not
much was known about how differences in the properties of these
cells contribute to human cognitive
abilities like intelligence.
NATALIA GORIOUNOVA is postdoctoral
researcher at the Department of
Integrative Neurophysiology, VU.
→ Reference
N.A. Goriounova et al., eLife 7, e41714
(2018), doi: 10.7554/eLife.41714

Previous research suggests that the
size of dendrites - the long-branched
processes through which each neuron receives signals from thousands
of other cells - might play a role. Especially in brain areas that integrate
different types of information, such
as the frontal and temporal lobes,
brain cells have bigger dendrites.
Brain-imaging shows that, in these
brain areas, the cortex (the outer
shell of the brain where most neurons are located) is also thicker in
people with higher IQ. But does a
thicker cortex also contain cells
with larger dendrites and do they
function differently? And can these
cells transmit faster signals? Because
of difficult access to living human
neurons it is completely unknown
whether any of these cellular properties actually relate to human intelligence.

better equipped with ‘better’ cells.
The study is the first to take the
single-cell perspective and link
cellular properties to human intelligence.
We studied 46 people who needed surgery for brain tumours or
epilepsy. Each patient performed
an IQ test before the operation, as
part of a pre-surgery assessment.
To access the diseased part deep
in the brain, surgeons commonly
have to remove small parts of undamaged tissue from the temporal
lobe. These samples contained living cells that are able to fire action
potentials. Both the size (the total
length of all dendrites) and dendritic complexity (the number of
branches) of the cells, as well as the
speed of their electrical signals –
action potentials – were measured
and compared with the IQ scores.
The experiments showed that cells
from people with a higher IQ have
larger, more complex dendrites
and faster action potentials especially when the neurons need to
work hard and fire many action potentials in a row. Computer models
were then used to understand how
these findings can lead to more
efficient information transfer in
human neurons. The neurons with
larger dendrites and faster action
potentials can process more information coming in and can pass
more detailed information on to
other neurons.

In a collaboration of neuroscientists
at the Vrije Universiteit Amsterdam
with neurosurgeons and clinical
psychologists at Amsterdam University Medical Center, we now made
it possible to investigate whether Traditionally, research on human
brains of smarter people are indeed intelligence focuses on three main

“A giant
leap for the
computational
power of the
brain”

strategies: brain imaging studies
of brain structure and function,
genetic studies to find genes associated with intelligence, and behavioural psychology. Behavioural
psychological studies have long
ago shown that higher IQ scores
are associated with faster reaction
times of subjects. Our new findings provide a cellular explanation
for this association and links findings from the separate approaches,
explaining how identified genes
for intelligence can lead to increased cortical thickness, larger
neurons as well as faster reaction
times in people with higher IQ.
Thereby, this study connects levels of organisation in the human
brain from function of cells to
circuits to behaviour, linking different levels of knowledge about
the brain. As the IQ score is the
summarised result of a wide range
of tests, the next step would be
to dig into these data and have a
closer look at which skills in particular are correlated the most to
cellular features.
Faster action potentials and bigger dendrites to receive and process more synaptic information
may seem like a small difference
between neurons. However, since
our brain consists of close to 100
billion neurons, this effect rapidly
multiplies to a large effect on the
computational potential of the
brain as a whole: It’s a small step
at the level of a single neuron, a
giant leap for the computational
power of the brain.
Ω

← Figure
Colourful microscope image of a
human neuron showing the cell body
with dendrites.

Physics
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Solving crimes with
blood spatters

THIJS DE GOEDE is PhD student in the
Soft Matter Group of the Institute of
Physics, UvA.
→ Reference
T.C. de Goede, N. Laan, K.G. de Bruin
and D. Bonn, Langmuir 34 (18),
5163-5168 (2017), doi: 10.1021/acs.
langmuir.7b03355

→ Figure
High-speed camera images showing
a time evolution (from top to bottom)
of the splashing of an ethanol droplet.
As the droplet spreads out radially, its
edges are lifted up by the surrounding
air. Subsequently, the liquid sheet
breaks up into smaller droplets moving
away from the main droplet. This only
happens when the droplet’s speed at
impact is high enough, which we can
reproduce with a quantitative model.

→ Imagine the following scenario:
a man has been shot and the police
find a woman close to the crime
scene with stains of his blood on
her shirt. The police claim that
these stains must have come
from when she shot the victim
and his blood hit her shirt at high
velocity. She argues that her shirt
came into contact with the victim’s blood when she tried to help.
Based solely on these bloodstains,
could you determine whether the suspect is lying or not?
With our findings, the answer is
yes! Suppose that by closely examining the woman’s shirt, you
notice a pattern of smaller stains
around each of the bigger bloodstains. These so-called satellite
stains are formed when a droplet
splashes (see Figure and front
cover). For this to happen, the
droplet must impact the surface
at a speed that exceeds a threshold called the splashing velocity.
By analysing high-speed camera
footage of controlled droplet impacts, we have shown that blood,
a complex mixture of plasma, red
and white blood cells, proteins
and platelets, splashes similarly to
simple liquids like water. Furthermore, knowing certain properties
of the droplet such as its surface
tension and viscosity, we can accurately calculate the splashing
velocity. We also found that the
splashing velocity is independent
of a key property of the surface:
its wettability, which determines
how easily liquids spread over a
surface. With this knowledge,
we can now conclude that the
bloodstains on the shirt in our
hypothetical scenario could only
be formed by a high-speed droplet
impact, and the suspect must be
guilty.
The reliability of bloodstain pattern analysis has come under
scrutiny because of a historic
lack of empirical evidence supporting analysis deductions. By
systematically studying the behaviour of droplets impacting
on various surfaces, our group
hopes to change this. More research is needed to fully understand droplet impact on fabrics

and other complex surfaces, but
our research brings us one step
closer to solving the mysteries of
complex crime scenes. 
Ω

“Blood
splashes
similarly to
simple liquids
like water”
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Biology

Ancient plant-fungal symbioses break
down when alternative partners exist
→ Unseen to most of us, the vast
majority of land plants form belowground interactions with beneficial
soil microbes. One of the most important of these partnerships is an
interaction between plant roots and
a type of soil fungi called arbuscular
mycorrhizal fungi.
These fungi form complex networks
of hyphae in the soil and provide
the plant with soil minerals such as
phosphorus and nitrogen. In return,
the fungi receive sugars and fats
from the plant. This symbiotic partnership between plants and fungi is
crucial for plant growth, including
for most crops. Plants sometimes
get up to 90% of their phosphorus
from these soil fungi.

GIJSBERT WERNER is Junior Research
Fellow at Balliol College, Oxford. TOBY
KIERS is Professor of Evolutionary
Biology, VU.
→ Reference
G.D.A. Werner, J.H.C. Cornelissen,
W.K. Cornwell, N.A. Soudzilovskaia, J.
Kattge, S.A. West and E.T. Kiers, PNAS
115 (20), 5229-5234 (2018), doi:10.1073/
pnas.1721629115

In collaboration with a team of international researchers, we set out
to better understand the evolutionary history of this plant-fungal partnership. We wanted to know why
sometimes relationships between
plants and these symbiotic fungi
collapse.
To understand pathways to symbiosis breakdown, we analysed a
large database of plant-fungal interactions containing thousands
of species. We then used computer
models to reconstruct the evolutionary history of the partnership.
We were interested in cases in which
plants completely ceased to interact
with arbuscular mycorrhizal fungi
over evolutionary time.
We found that while the majority of
plant-fungal partnerships remained
stable over their 350-million-year
history, about 25 independent cases
of complete symbiosis breakdown
could be identified. These repeated
losses of the interaction, separated
by millions of years of evolution,
enabled us to test general patterns.
What caused these partnerships to
fail? Can we learn something about
why cooperation breaks down by
studying these 25 specific cases?
There have been several explanations proposed for why partnerships
in nature dissolve. For example,
benefits provided by a mutualistic
partner can become redundant
through the evolution of alternative adaptations: one of the partners
may switch from relying on anoth-

er species to acquiring resources
directly from the environment. A
second trajectory occurs via partner
switching, when the ancestral interaction is lost because the partner
begins to interact with a new group
of organisms. Pollination is a good
illustration; a plant species may stop
relying on pollination by birds and
switch to insect pollination.
By running comparative analyses on
our large dataset, we tested the hypotheses that symbiosis breakdown
was driven by shifts to other symbionts (i.e., partner switching) or by
alternative adaptations for resource
acquisition (i.e., symbiosis abandonment). We found that in most
cases, the plants were replacing
the fungi with another cooperative
partner who did the same job, either
different fungi or bacteria. In the
other cases, plants had evolved an
entirely different way of obtaining
the required nutrients – for instance,
they had become carnivorous plants
which trap and eat insects.
Our study showed that despite the
great potential benefits of symbiosis, cooperation between plants
and fungi is vulnerable to breakdown. One explanation is that environments are very heterogenous:
finding new types of partners or
nutrient-acquisition strategies may
open up novel ecological niches. For
instance, carnivorous plants are
often found in very nutrient-poor
bogs. Even the most specialised and
beneficial fungus may not be able
to get the job done in such nutrient-limiting conditions. So, plants
evolve a different way to get their
nutrients: trapping insects.
A next step is to understand the
environmental conditions driving
these evolutionary switches. Where
across the globe do plants retain
their original fungal partnerships,
and where do they go for another solution to get their nutrients?
Other future work will focus on the
potential that some fungi evolve to
become ‘cheaters’, taking the benefit from the partnership but no
longer contributing to it, ultimately
driving its breakdown. Overall, our
work suggests that key cooperative
partnerships can be lost, but only if
successful alternatives evolve. Ω

↑ Figure
Arbuscular mycorrhizal network with
clusters of spores, falsely coloured for
contrast. Photo credit: Victor Caldas

“The symbiotic
partnership
between plants
and fungi is
crucial for
plant growth”
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Alumni

Why I left academia, but
keep returning to it
→ For the most part I loved doing
a PhD. I found it very exciting to
do experiments and satisfying to
analyse the results, to teach and
supervise students and to participate in the academic community.
It wasn’t until my final year that I
realised that continuing down the
academic path would mean missing
exactly those things that were most
appealing to me.
Nowadays a career in academia generally involves working in a string
of temporary positions starting
with your PhD – on average it takes
twelve years for academics to get
a fixed contract. During your postdoc(s), you’ll spend the better part
of your week doing experiments and
your weekend writing grant proposals, just to get hold of the next
precarious position. Academics, especially those in the initial stages
of their career, have to battle an extreme work load, and a large part of
their day-to-day activities is aimed
at constantly providing justification
for their ‘presence’, often to external
parties that use ill-suited criteria to
decide who gets to stay.

“It wasn’t until
my final year
that I realised
that continuing
down the
academic path
would mean
missing exactly
those things
that were most
appealing to
me.”

More importantly, all of this is time
not spent engaging with students,
participating in public debate or taking the time to really grasp a subject
and find answers – in short: being
an all-round academic. It hinders
academic freedom and pokes fun
at the fabled autonomy of academics. It is a misguided process, that
holds academics in hostage and
treats them as utterly replaceable.
I know that I am not the only one
to come to this conclusion. In fact,
many of my older colleagues would
openly admit that they would never
have made it in the current academic climate. They even advised their
own children against starting a career in academia.
When I started exploring what a career outside of academia would look
like, I considered a great many options. But time and time again, scientific topics kept drawing my interest. It’s the politics, policy and the

SICCO DE KNECHT graduated from
the Master’s programme in Brain
and Cognitive Sciences, followed by
a PhD in Neuroscience at the UvA.
In 2016, he became Editor in Chief of
ScienceGuide, an online news platform
(www.ScienceGuide.nl) that focuses on
higher education and science policy.

practical side of higher education
and research that fed my interest in
journalism in the first place and are
a major part of my daily work as an
editor in chief. I am still constantly
amazed by the enormous dedication
and the devotion of young academics to their students and topics. And
I am still baffled by what academics
will put up with.
In my journalism, I aim to show
both the positive and less flattering sides of academia, aiming at a
better outcome for everyone. For
example, in the case of open-access
publishing, I was baffled to find out
how many players were involved in
this discussion. Not only are there
the university librarians who were
being lied and bluffed to by the
academic publishers, all trying to
convince them that the deals they
were offered for subscription were
‘the sweetest deal you can get’. Also
there are the individual researchers
who come up with their own open
access solutions to the Catch-22 of
academic publishing.
It is the responsibility and mission
of journalism to make such facts
known and create transparency. You
can only do this by continuously
speaking with all parties involved.
By doing this I try to bridge the gap
between the abstract and the concrete, and point out missing links
and opportunities.
And I love doing it.

Ω
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A circular economy for
enhancing human health
global health savings (USD 54 trillion) from
achieving the 2°C target are more than
twice the costs of related policy measures
(USD 22 trillion). In addition, millions of premature deaths and loss of well-being can
be pre-empted through internalising the
environment in development processes.

JOYEETA GUPTA is Professor of Environment and
Development in the Global South at the University of
Amsterdam and IHE Institute for Water Education in
Delft. She is presently co-chair of UN Environment’s
Global Environmental Outlook 6 (2016-2019).

In March 2019, the United Nations Environment programme released its Sixth
Global Environmental Outlook (GEO-6), a
comprehensive assessment of the state
of the world's environment. The report was
requested by 193 countries at the United
Nations Environmental Assembly in 2014,
and supervised by a High-Level Intergovernmental and Stakeholder Advisory Group
to ensure policy relevance and a Scientific
Advisory Panel to ensure scientific integrity. I’ve had the pleasure to co-chair the
process.
The outlook uses the DPSIR methodology,
distinguishing Drivers, Pressures, State,
Impact and Response. It concludes that
while a healthy environment supports
healthy people, a range of driving forces
and pressures are increasingly leading to
an unhealthy planet which in turn affects
human health. A quarter of global disease
and mortality is attributable to a poor environment and environmental disasters
are killing and displacing millions. While
environmental policies in response are
increasingly innovative, the extrapolation
of current policies is unlikely to address local to global environmental problems. Climate change efforts need to be tripled to
reach the 2°C target. The good news is that

Now that the report has been submitted
to the United Nations Environmental Assembly, the ball is in their court to take
serious action. The key messages are
that incremental environmental policy in
the context of business-as-usual global
developments is grossly inadequate as
demonstrated e.g. by the decline in the
global living planet index since 1970. Major changes will be required in the energy,
food and waste management systems.
Consumption patterns have to change with
reductions for the middle classes to enable access for the poor; production, transport and infrastructural patterns have to
decarbonise, detoxify and dematerialise
within the context of a circular economy
that can reduce net waste and energy use;
and ecosystem-based (disaster) management systems need to be promoted.
The report hopes to enable coalitions
between ministries of environment and
health to jointly address this problem, and
spin-off reports targeting e.g. the youth
aim to mobilise them in demanding a better legacy from our generation. The current
student strikes in the Netherlands and Belgium show that this can be a fruitful strategy and if the universities can be mobilised
to demand action – this could address the
political deadlock.
It is not counter-intuitive to posit that human health and well-being is intricately
linked to the health of the planet as there is
growing evidence that humans are crossing the carrying capacity of nature from local to global levels. Throughout the report,
there is evidence that those directly dependent on nature’s contributions of land
and water for their daily livelihoods (70% of
the world’s poor) are those who are most
vulnerable to the negative impacts on the
environment. However, the tendency of
scholarly literature to focus on averages
often hides the differential impacts on the
health and wellbeing of women, children,
senior citizens, indigenous peoples and local communities. It hides the need to focus
on women’s emancipation and reducing
infant mortality as a key way to not only

enhance the wellbeing of women and children, but also radically shift demographic
trends. National and European research
funding tends to marginalise issues related to equity, growing socio-economic inequality, environmental and social justice as
well as challenges facing the global community. This may be because such issues
are easily framed as ‘normative’ and hence
not ‘scientific enough’ or unlikely to have
the quick ‘impact’ that is sought. But it may
also be because a distinct group of some
social scientists rejects positivism and do
not see the ‘production of useable knowledge’ as their key task. They rather see
their role and value in terms of critiquing
society and politics, interpreting societal
trends and developing transformative ideas. However, this role may not always be
appreciated. The combination leads to a
tragic exclusion of knowledge generation
that can help enhance the well-being of
the majority of the human population.
This is the challenge for cosmopolitan
scholars in Amsterdam – to bring together
social and natural scientists. It is critical for
them to work together and learn from each
other. For example, natural scientists may
need to understand more about the social
and environmental justice aspects of the
issues they study and the innovations they
propose; while social scientists may need
to understand more about the nature of
ecosystems and how they affect and are
affected by human behaviour. Together, we
need to create the kind of evidence needed
to convince policy makers of the need for
change. Furthermore, Amsterdam should
put more effort in education for sustainable development, despite the scholarly critique that sustainable development is an
oxymoron capable of multiple interpretations. Like democracy, it captures a meaning that needs to be questioned, engaged
with and internalised. The UvA’s Centre for
Sustainable Development Studies, hosted
by the Governance and Inclusive Development programme group, aims to provide
a forum for such scholars. The Centre organises bi-annual conferences in which
natural scientists and social scientists collaborate.
We have to work together, not only to show
that, for example, phasing out fossil fuels in the Netherlands (and world-wide) is
technically possible, but to generate evidence on how it can be politically, financially and socially achieved.
Ω
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Data science

Building data science
communities for life scientists
→ At any given research institute,
life scientists will receive help and
guidance to perform their experimental laboratory work. However,
when they are behind their computer, they are supposed to know
how to manage, process and analyse
the resulting datasets using different computer languages. This can
be difficult since quite some PhD
MARC GALLAND is data analyst & data
students and postdoctoral fellows
manager at the Green Life Sciences
have received hardly any education
cluster, Swammerdam Institute for Life
in programming, data analysis or
Sciences (SILS), UvA.
advanced statistics. This certainly
applied to my own research: I have
mostly trained myself in bioinfor→ Reference
matics and various data analysis
S.L.R. Stevens et al., PLOS Biology
methods. This proved quite hard at
16 (11), e2005561 (2018), doi:10.1371/
times and I felt that I had a limited
journal.pbio.2005561
view on a given code-related topic.
When talking to experts next door,
→ Website
I often felt overwhelmed. Luckily,
www.scienceparkstudygroup.info
some of my immediate colleagues
accompanied me in my transition
from the experimental wet-lab to
computational biology.
I was lucky to have this expertise
around: not many scientists get support moving from wet-lab to data
scientist. This was my main reason
to start building a local community of biologists eager to learn and
support each other in scientific pro↓ Figure
gramming (data analysis, building
The first step to creating a local
software, etc.) I believe that every
community of practice in scientific
scientist should be able to find supcomputing for life scientists: the study group. port at the university. This is how

the ‘Amsterdam Science Park Study
Group’ started. Together with five
other experts from the University
of Amsterdam we developed this
community that offers technical
support and teaches programming
skills to students.
In order to achieve a strong community, it was very important to make
sure that the values of the recruited
leaders were in line with that of the
study group. A code of conduct is
enforced to make sure that every
new member has a welcoming attitude and respects differences in
code proficiency or cultural background. This is very important as
bad attitudes often hinder the
learning process. While running the
study group, we published a guide
on how to set up a ‘local community of practice in scientific programming for life scientists’. This proved
extremely useful to improve activities and engagement and was eventually published in PLoS Biology.
For instance, experience showed us
that organising two-day software
and data carpentry programming
workshops supported the assembly
of an initial community of computational biologists, some of whom
continued to gather regularly during
study group activities.
Today, the Amsterdam Science Park
Study Group has an executive board
composed of 11 scientists at IBED

and SILS, covering different expertise areas and career stages (from
Master’s student to Assistant Professor). We provided one-hour activities
every two weeks during four academic semesters in which topics such as
“Simple plots with R” or “Handling
databases with Python”. The audience varies from 10 to 15 people on
average, with most attendees being
Master’s or PhD students. In addition, a total of three programming
workshops were already organised
in Amsterdam in the last two years.
The study group is slowly expanding
and has recently started to join forces
with the UvA Library on Research
Data Management. Last but not least,
external speakers regularly come by
to showcase their expertise or give a
short introduction on a specific topic: two former PhD students came
last December to explain their current positions as data scientist and
knowledge graph scientist.
Altogether, we hope that more
study groups will be implemented
as they have many benefits. By embracing better practices through
collaboration with their peers, life
scientists can improve scientific
quality and reproducibility, and
broaden their career perspectives.
The study groups also contribute to
an ‘open science’ environment while
connecting different institutions
together. 
Ω

“ The
challenging
transition from
experimental
wet-lab to
computational
biology ”
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Valorisation

Science & Cocktails: A new model for science outreach
platforms

JÁCOME ARMAS is assistant professor
in the String Theory Group at the
Institute of Physics, UvA, coordinator
of the Dutch Institute for Emergent
Phenomena and founder of Science &
Cocktails.

→ The idea that science should be
taken out of universities and into
the city in order to bring awareness
of research to the general public is
an old one. The concept of café scientifique (science at the bar) has
been introduced in many cities in
the past 40 years, with new similar
initiatives attempting to be established every year. The majority of
such attempts fade away quickly
and is not able to reach more than
40-50 people per event.

It is well known within Dutch scientific communities that mixing a
slight amount of alcohol during a
‘borrel’ at the end of a conference
does not make it less formal, only
more bearable. Taking a scientist
to a bar does not necessarily lead
to a less academic format: yes, now
there might be posters of Tiësto
on the wall, but only the scenery
changed.
Science & Cocktails is a new model for science outreach platforms
that completely deconstructs the
academic environment and embeds
the event in the night culture. Starting in a small cocktail bar in Copenhagen in 2010 and then moving to
larger venues and 4 different countries, the events revolve around a
science lecture and are intertwined
with music/art performances, cocktail craftsmanship, virtual hosts, lab
coats, dry ice and a dash of kinkiness with a party atmosphere.

form where science can reach the
public and the public can interact
with scientists on an equal footing.
It covers broad topics in science,
both those that satisfy the curious
mind (e.g. the universe, consciousness) and those that appeal to the
active citizen (e.g. climate change,
misinformation). Is attending a science lecture part of one’s weekly
entertainment options? During the
past 10 years, Science & Cocktails

events have become increasingly
more popular, and in many cases,
as popular as music concerts or
football games.
Ω

Robbert Dijkgraaf at Science &
Cocktails Amsterdam in Paradiso,
@ Jostijn Ligtvoet Fotografie

Able to reach 600 or more people
per event, it is an effective plat-

Smartphone monitoring and data analytics
to help youth with mental health problems
ROB VAN DER MEI is scientific staff
member at Centrum Wiskunde &
Informatica (CWI) and professor in
Applied Mathematics at the Faculty
of Sciences, VU. MARIA MAHFOUD is
researcher at CWI/VU. LEVI VAN DAM is
child psychologist at Spirit Youth Care
Amsterdam/Garage2020, and works as
postdoc at UvA.

Over the past few years, budgets
for youth aid in the Netherlands
decreased by roughly 24% while
more and more young people need
mental healthcare with complex
needs. In response to this challenge, we develop a smartphone
application called ‘G-Moji’ that
monitors youth with mental
health problems, and perform
data-analytics to forecast the
need for interventions by youth
professionals.
The goal of the project is to reduce the number of (expensive)
clinical treatments and improving ambulatory treatment. To this
end, the G-Moji app is targeted at
youth professionals working with
youth-at-risk to support personalised decision making and interventions of young clients with
mental problems. The analysis of
data collected through the app
will help professionals predict
the mental state and behavioural

patterns of youth aged between 16
and 24 years. The measurements
make it possible to detect mental,
emotional and behavioural youth
problems quickly, resulting in a
more effective and customised
intervention than conventional
solutions such as questionnaires
and interviews.
The project is a multidisciplinary
collaboration between Centrum
Wiskunde & Informatica (CWI),
Universidad Politécnica de Madrid (UPM) and Spirit Youth Care
(SYC). CWI will employ advanced
methods to analyse the data obtained from mobile and social
interaction, physical activity and
speech recognition, and use the
outcomes to develop forecasting
models for early interventions.
UPM will provide the mobile
technology to integrate an emotion recognition model, based on
different inputs (speech tones,
digital and physical activity, direct

user-feedback, etc.) All the analytics will be done in the mobile
device itself, which enables the
user to keep total control over data
collection. SYC leads the project
and brings in domain knowledge
and many years of experience in
the youth care sector.
Over the course of 2019, in total
500 youth will participate in this
innovation project and co-create
with care providers, data-science
experts and designers.
Ω
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Q&A

1.

The first experiment I ever
did was...
... stacking pots and pans as a
baby boy. I was too young then to
remember it now, but my parents
often told me in later life how I’d
crawl up to the kitchen cupboard,
remove all their pots and pans
and stack them systematically,
such that they’d fit exactly, one
on top of the other. Fully focused
on a trial-and-error type of task
that kept me busy and, apparently,
fascinated.

2.

My constant source of
inspiration is...

5.

If I had to switch roles with
a famous person for one day, I
would choose to be…
... either Health Minister Hugo de
Jonge or Chris Pratt :-)

6.

I am most creative when…

... my extraordinary husband.
Always composed, wise and compassionate. We climb the heights
of life together.

... I let go. So often I try to squeeze
out some text or other. Deadlines,
deadlines. I always get frustrated; it
never works when I let my calendar
be the judge of when I should write.
I need to wait and let go. Then, all
of a sudden, I sit down and create.

3.

7.

One book that I recommend to all young scientists is..
... In Praise of Imperfection (1987)
by Rita Levi-Montalcini. That
book had a huge influence on me
during a particular period of my
life, almost as much as the author
herself. I refer to her in my Letter
to my Students (2016): “Devotion, self-confidence, serenity
and courage. Those are the four
character traits that neuroscientist and Nobel Prize laureate
Rita Levi-Montalcini considered
necessary for overcoming any
problem in life.”

4.

If I headed the Ministry of
Science the first thing I would
change is…

JEROEN GEURTS is professor
of Translational Neuroscience
and Chair of the Department
of Anatomy & Neurosciences
of VUmc. He is chairman of
funding agency ZonMw and cofounder of Brein in Beeld, which
aims to translate neuroscience
to society.

increasingly complex societal
problems demand our collaboration
across disciplinary borders and
beyond personal gain. We will need
to develop different skill sets.

... our system of (e)valuation.
Scientists are running a constant
rat race. Fierce competition has
driven us to great heights but has
also wearied us beyond merit. If
we intend to make a difference in
climate change, global health or
migration & integration issues, as
we without a doubt ought to, then
we need all hands on deck. These

If I could choose my field of
study and university once again I
would choose…
... neuroscience and philosophy
again! Only now I’d study them
both simultaneously.

8.

When I am not being a
scientist I am mostly…
... I don’t think I’m ever not a scientist. Even when I’m an executive,
teacher, politician, administrator, a
friend, husband or son. Scientist is
who I am.
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Puzzle

Guess what?
Which two organisms do you see
in the picture on the back cover?

mail the answer to
amsterdamscience@gmail.com

before
1st July 2019
win
the first ten correct answers
will win an Amsterdam Science
canvas bag.

answer puzzle issue 8
The correct answer to the puzzle
from issue 8 was: a mouse vagina!
Like the skin that covers our bodies, the lining (‘epithelium’) of the
vagina consists of multiple cell layers. Cells in the bottom (‘basal’)
layer (arrows) divide to give rise
to more differentiated, flattened
cells that that line the (L) of the
vaginal cavity. Similar to humans,
female mice show cycling levels
of the hormones estrogen and
progesterone. However, whereas
the human menstrual cycle lasts
28 days on average, the estrous
cycle in mice takes only 4-5 days
to complete.

cartoon

The changes in hormone levels affect physiology, function growth of
multiple, including the mammary
gland and the vagina. In the image
depicted, the vaginal epithelium
is at its thickest: Layers of thin
and cornified cells, which have
lost their nucleus, are being shed
into the lumen. Researchers can
determine the exact stage of the
estrous cycle, by performing vaginal smears (similar to pap smears
in humans) and looking at which
cell types are present.

L

www.vanamerongenlab.nl

Climate change has
unexpected effects: the Sahara
Mockingbird moves to the North,
transporting sand to their new habitat.
Transport of sand particles was
previously assumed to be
caused by desert storms.

© Bart Groeneveld
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