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Do you think you decided to read this issue or did your 
brain decide it for you? Do we have free will? What 
determines our decisions? In this issue, we are happy 

to share with you the opinions of top researchers on this top-
ic: Prof. Haynes and Prof. Walter. We also have an exclusive 
interview with Prof. Haynes, one of the leading scientists in 
the cognitive science of free will. Incorporating perspectives 
from philosophy, we will also tell you about the recent ideas 
on unconscious determinants of free will and the mind-body 
problem.

Another question for you: Can we be hypnotized into pick-
ing broccoli over chocolate? In a special article by postdoc-
toral fellow Vera Ludwig, she provides some illuminating an-
swers based on work from her thesis. Furthermore, in “How 
Would You Feel if I Did That to You?”, you can learn all about 
the moral dimensions of the philosophy of mind, and how 
these question may be approached in a scientifically ground-
ed context. Want a historical perspective on these questions 
in neuroscience? Don’t miss our article on the early studies 
of Benjamin Libet!

Another big topic of this issue is conciousness. For exam-
ple, what can near-death experiences tell us about the orga-
nization of the living? We further report on consciousness 
in coma and dreams, and how different stages of conscious-
ness can be distinguished from a clinical perspective. Do lab 
animals have consciousness? What is wrong with people who 
are unaware of their illnesses? Use these questions and more 
to dig into the history of the concepts behind consciousness, 
and challenge your current perspectives on what it means 
to be alive and sentient. As you will learn further along in 
this issue, not only is seeing believing, but believing is also 
seeing. Still not satisfied? Check out our review of the book 

“Consciousness Explained” by Daniel Dennett. You could win 
a copy by sending in an article, poem, picture or whatever 
you like for the next issue.

Apart from our splendid theme, we would also like to draw 
your attention to the excellent research done by PhD students 
and alumni of the Medical Neurosciences program: Four out 
of six prizes of the Berlin Brain Days 2013 were awarded to 
MedNeuro PhD students and one MedNeuro Alumnus. Elena 
Bros gave the best talk and Timo Schmidt presented the best 
poster. Laura Empl (who is also an editor of our newsletter) 
won the second prize for best poster, and myself the third 
prize for best talks. Have a look at how they did it – you can 
also be successful! We are looking forward to your contribu-
tion at the next Berlin Brain Days!

Frequent flyers know that the crew changes based on the 
availablity of personnel. If you are one of our frequent read-
ers, you will not be surprised to learn that we have acquired 
new authors: Betty Jurek, Claudia Bentz, and Yasmine Said. 
Since our demand for fluent English is high, we are happy to 
nominate two more native English speakers for proof-read-
ing on the board: Constance Holman and Luke Tudge. They 
also join the writers’ room. Unfortunately for us, Christine 
Römer, soon to finish her PhD project, has left our team.

Enjoy reading!

– Marietta, Editor-in-Chief

Cover: Nikolas Karalis, Constantinos 
Dalamagas and Viktoria Stoiser

Mind Your Brain – Does Your Brain Mind 
You?
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Free Will
An Interview with Professor John-Dylan Haynes on 
his Views on Free Will
FM: What is your opinion on free will – 
do we have it or not?

JDH: First of all, you have to define 
what you understand when you mean 
free will. There are different things peo-
ple associate with free will. The most 
important distinction you can make is 
between freedom from external con-
straints versus freedom from internal 
constraints. So if someone is pointing 
a gun at your head, you are not free to 
decide the way you want to react. But if 
no one is pointing the gun at your head, 
there might still be no freedom in the 
sense that you can’t change the course 
of the events because you are deter-
mined by a causal chain of events hap-
pening in your brain.  

Humans tend to be dualistic; they tend 
to think that their mind is something 
separate from their body. The fact that 
there exists a field of  ‘psychosomatics’ 
already suggests that they think that 
the body is something different from 
the mind. I believe that the mind is 
something that is realized by the body, 
specifically by the brain. It takes place 
in the carrier medium of the brain and it 
follows the laws of nature. So our mind 
is a natural process. But most people, 
including us scientists in our day-to-day 
lives, follow dualistic thinking patterns. 
We think that when we make a decision 
to do something, that this decision 
somehow happens in a separate space, 
independent from our brain. We believe 
that our brain and body only come 
into play when we want to execute our 
decisions, to make our choices become 
reality. According to what we know 
from modern neuroscience, this view is 
definitely wrong.  

Our own research suggests that a 
decision does not start in the mind, 
instead it emerges from prior brain 
activity. The brain seems to be the 
starting point of the causal chain leading 
to the conscious decision. If the decision 
really starts in the brain at a time when 
you do not even notice it happening, 
then to me this suggests that one aspect 
of freedom does not exist; Our mind is 
not able to overcome the laws of nature. 
Many philosophers disagree with this 
interpretation, but I am not claiming 
that there are not other ways of defining 
freedom. As a psychologist, I am more 
interested in the ways which people 
actually think about freedom, and not 
the ways in which we can redefine our 
concept of freedom to be compatible 
with natural sciences.

FM: I read an interview where you said 
that we could trace our decisions to 
the moment of big bang, is that true?

JDH: Oh I did not say that. It is a state-
ment on our website and people cite it, 
which is very funny. It reads: “Decisions 
don’t come from nowhere but they 
emerge from prior brain activity. Where 
else should they come from? In theory 
it could be possible to trace the causal 
pathway of a decision all the way back 
to the big bang. Our research shows that 
we can trace it back 10 seconds. Com-
pared to the time since the big bang this 
is not very long.”

This is of course a highly provocative 
and exaggerated statement, which I put 
up to provoke counter reactions. I have 
to admit that I enjoy the Darwinism of 
ideas, where you put up strong points 
just to see what kind of arguments peo-
ple come up with to pull them down. Of 
course I don’t believe that it’s practically 
ever going to be possible to work your 
way backwards in the causal chain of the 
world back to the big bang. The point 
serves more as a reminder that there 
is nothing mysterious about predicting 
(or better ‘postdicting’) backwards in 
time, even if according to physics and 
thermodynamics working backwards 
will be more difficult. If there are laws 
governing processing in our brains then 
it should be possible – at least to some 
degree – to unwrap the previous steps 
in the processing chain. Obviously, you 
can imagine very specific cases, where, 
for example, a few hundred synapses 
converge onto one neuron. Then, the 
neuron does not know from which cell it 
originally got input. But in neuroimaging 
with population-level signals, it appears 
possible to work your way backwards in 
time.  

FM: I think you definitely succeeded 
in provoking the counter reactions. Do 
you think it would be correct to say 
your research has proven that there is 
no free will?

JDH: To be precise, I do not think we 
have proven that there is no such thing 
as free will. I think our data suggests 
that one specific intuition we have about 
the freedom of our will might not be 
true. But a single experiment will never 
be able to finally solve such a problem 
forever. There is still a lot to do to con-
vince the skeptics. Our experiments do 
not have perfect predictive accuracy, we 
have not shown causation, we do not 

know whether people are able to find 
ways to overrule the neural precursors of 
their choices, and we have mainly stud-
ied very simple choices, not the complex 
kind of life-changing choices people care 
about. We are addressing some of these 
limitations right now.  

FM: But don’t you think that it is 
dangerous pursuing this path? I mean 
there were already some studies 
suggesting that when we tell people 
that they do not have a free will…

JDH: You mean the Schooler and Vohs 
experiment published in Psychological 
Science in 2008 [1]? The basic finding 
was that people behave less ethically 
if they stop believing in free will. Spe-
cifically, they found that people cheated 
more in math tests after reading a text 
that claimed there is no free will. This 
poses a challenge: in humanism, you 
want to educate people to the good and 
truth. In this case, bringing people the 
truth made them behave badly. So you 
have the choice to decide if the truth is 
more important or if ethical behavior is 
more important. I do not know where 
I position myself there. As a scientist I 
think I have to say the truth is more im-
portant and society should adapt to it.  

I think the whole discussion on free 
will is just a distraction from a more 
important point: determinism. No matter 
how hard the data are, people cannot 
think of their mind as something that 
happens in their brain and as something 
that follows the deterministic laws of 
nature. I think we have no good way of 
thinking about ourselves in these non-
dualistic terms. It is very difficult to 
integrate your scientific views into your 
day-to-day intuitions about the mind.

Thank you, John! (fm)

Reference
[ 1] Vohs and Schooler, Psychol Sci., 2008
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Free Will TodayFree Will Today
By Prof. Dr. Dr. Henrik Walter, Director Division of Mind and Brain Research, Charité

Do we have a free will? There is a clear-cut answer to this 
age-old metaphysical question: It depends. It depends 
on how you define it. If you define it as the ability to 

choose or to do otherwise in exactly the same circumstances 
under exactly the same laws of nature and with exactly the 
same boundary conditions in a nevertheless intelligible way 
the answer is: No. This idea of an unbounded, indeterministic 
but still intelligible free will is inconsistent and flawed. (Kant 
called it more neutrally, an antinomy). But does this make the 
concept of natural autonomy or self-determination, i.e. the 
idea of the ability for deliberation, self-control and authentic 
decision making, worthless? No. If you define free will in a 
so-called compatibilist way, i.e. in a way that is compatible 
with determinism, then we still can have a lot of things we 
generally value – although admittedly this does not include 
godlike abilities like being an unmoved mover.

Some however are quick to claim that these philosophical 
conclusions are based on an outdated Newtonian version of 
determinism. Well, undoubtedly, Newton is not dernier cri in 
physics. However, this critique fails: For compatibilism it is 
only important that natural autonomy or self-determination 
(the successor concept of the good old free will) could be 
real if the world were deterministic even in an old-fashioned 
Newtonian sense. But natural autonomy also makes great 
sense in a complex world governed by much more complex 
laws than Newton could ever have dreamt of and yes, also in 
quantum physics or string theory.

A question that has moved many headlines, laypeople 
and scientists is whether neuroscience can contribute to 
solving the riddle of free will. In this context, the diagnosis 
of a brain overclaim syndrome is clearly appropriate. There 
is a common, and unfortunately probably ineradicable 
misunderstanding that experiments of the Libet-type could 
disprove free will. They can’t, because they do not prove 
anything for or against the metaphysical reality of free will 

– neither from the experimental design point of view nor 
from the results. Tons of ink (and bits and bytes) have been 
spent in discussing these issues; but neurophilosophically 

this is a dead end. This does not mean in any way that 
neuroscience has nothing to contribute. On the contrary: 
if we are interested in knowing the nature and limits of 
our autonomy, if we want to know how willpower works, if 
we are interested in whether and why it may be justified to 
hold people responsible for their failures or their successes 
in self-control, then neuroscience and in particular cognitive 
neuroscience can contribute a lot, even though these 
may be more questions than answers. But this is the way 
good science goes. The cognitive neuroscience of volition, 
intention and self-control tries to discover the neurocognitive 
mechanisms that subserve our abilities for natural autonomy. 
Moral neuroscience investigates the cognitive and affective 
mechanisms underlying moral perception and judgment. And 
the emerging discipline of neurolaw represents the challenge 
of what until very recently was not imaginable: using new 
methods like brain imaging and genetics to discover and 
measure disorders and malfunctions of the brain that may 
contribute to our judgments of responsibility. Again, there is 
a caveat to these endeavors: many institutions and practices 
related to responsibility are based on normative issues as well 
as practical and political purposes like justifying punishment 
or according important civil rights to as many people as 
possible without setting the requirements for the underlying 
cognitive abilities too high. These normative affordances 
and goals are probably the most important drivers of our 
responsibility practices. It is an open question whether it 
makes sense to change them drastically even if a reflected 
neuroscience would make this intelligible. But it should be no 
option to dismiss the neuroscience of volition only because 
we fear that our findings might change some of our deeply 
entrenched beliefs.

Reference
Walter, Contributions of Neuroscience to the Free Will Debate: 
From random movement to intelligible action, In Kane R (ed.) 
Oxford Handbook of Free Will, 2011, pp. 515-529 

Helene-Lang-Preis

Female postdocs can apply for the Helene-Lang-Preis 2014, awarded with € 10.000. The award criteria include an excellent 
PhD in natural sciences, mathematics, engineering or technology as well as excellent teaching ability, current research, and 
publications. Deadline: April 15th, 2014, Further information: http://www.helene-lange-preis.de/bewerbung.html

HFSP Program and Young Investigator Grants

The Human Frontier Science Program (HFSP) has opened a new round of applications for the Program and Young Investigator 
Grants. Research grants are provided to teams of scientists from different countries who wish to combine their expertise 
using innovative approaches to questions that could not be answered by individual laboratories. Registration via the website 
is compulsory for participation and possible until March 20th 2014. Submission of letters of intent ends on March 27th 2014. 
Further information: bit.ly/1bYzVor



www.medical-neurosciences.de

5CNSNewsletter March 2014 FOCUS

Unconscious Determinants of Free Decisions

In a famous paper, Soon and col-
leagues tried to prove that decisions 
are created in our brain long before 

we consciously know about them [1]. 
The paper “Unconscious determinants 
of free decisions in the human brain” 
was published in Nature Neuroscience 
in 2008, and has been widely discussed 
ever since. The authors used a very sim-
ple button-pressing task in their experi-
ment – participants were supposed to 
press a left or a right button whenever 
they felt like it. Simultaneously, a string 
of single letters was viewed on a screen 
and subjects were told to remember the 
letter that was shown when they made 
the decision to press the button. The in-
vestigators recorded brain activity using 
functional MRI and then analyzed the 
behavioral and imaging data. In short, 
the authors were able to predict deci-
sions (left versus right button presses) 
more than 8 seconds before the partici-
pants consciously made their decisions.  

For a person who has never heard 
about this study, these results probably 
come as a shock. Someone else, by an 
investigation of my brain activity, knows 
what I will do in the future even before I 
know it myself! Although this is not yet 

completely possible, it could happen 
with the further development of neuro-
imaging and data analysis techniques.

Multivoxel Pattern Analysis  
From a technical point of view, the study 
used an incredibly interesting and so-
phisticated method of analyzing the 
functional MRI data, namely multivoxel 
pattern analysis (MVPA, searchlight de-
coding method [2]). It is different than 
the classical, activation-based analysis 
approach (univariate analysis) in that it 
takes into consideration the spatial rela-
tionships between the activation of cer-
tain voxels. To put it more simply, acti-
vation-based analysis analyzes whether 
certain voxels are significantly active for 
certain conditions, whereas MVPA inves-
tigates whether changes in brain signals, 
called spatial patterns, correspond to 
certain experimental conditions. Thus, 
the latter method is more sensitive.

No Free Will?
Soon and colleagues showed that the 
button presses could be decoded from 
medial and left frontopolar cortex and 

posterior cingulate 
cortex with accura-
cies reaching 60 %. 
This means that in 
60 % of cases, the 
experimenters were 
able to correctly pre-
dict which button a 
subject would press, 

a result which was statistically signifi-
cant [1]. Could these results shed light on 
the concept of free will? As Prof. John-
Dylan Haynes (a co-author of the paper) 
says, one experiment cannot rule out 
the entire concept, yet it opens up a new 
direction for future research. The re-
sults of this particular experiment might 
undermine the concept of free will and 
support the determinists, who claim that 
freedom of choice is illusory, because all 
our actions are determined by preceding 
events that we cannot influence. If we 
are unable to consciously make our deci-
sions, as the paper suggests, we cannot 
really talk about free will at all.  

Yes Free Will?
However, we cannot forget the wide-
spread criticism this experiment re-
ceived. Many researchers claimed that 

there were a num-
ber of flaws that 
were not taken into 
consideration by 
the authors. In 2012, 

Lages and Jaworska designed similar 
experiments to see whether the decod-
ing accuracies reached by Soon and 
colleagues might derive from response 
dependencies between single trials [3]. 
They performed a behavioral experi-
ment in order to show that similar ac-
curacies could be reached. The authors 
reached decoding accuracies of 61.2 % 
for responses based on preceding trials. 
Since classification analysis can perform 
better than chance by using preceding 
responses only, Soon’s results may also 
have been based on response bias, and 
may not have fully reflected the true 
nature of brain activity preceding the 
conscious decisions in our brains. Lages 
and Jaworska further claim that the 
multivariate pattern analysis might have 
picked up the neural correlates of the in-
tention to switch or stay with the button 
press, which may occured much earlier 
in time than the intention to press the 
button itself. However, Soon and col-
leagues controlled for this response bias 
by excluding a large number of partici-
pants who did not meet the criterion of 
equal distribution of left and right but-

ton presses. Lages and Jaworska argue 
that this may have reduced generaliz-
ability of the results.  

In all of this debate, there is one as-
pect that cannot be stressed enough: a 
single experiment does not rule out the 
possibility that free will does not exist. 
There are certain possibilities, for exam-
ple the results might indeed be artefacts 
and represent something different than 
unconscious determinants of free deci-
sions in our brains. Another explanation 
is that we do have free will, but that it 
influences the decision-making process 
at the end only, and modulates uncon-
scious decisions that our brains took 
prior to the action. 

Ultra-High Field Free Will
Another study worth mentioning is a 
replication of Soon's study performed 
by Bode and colleagues in 2011 [4]. It 
involved the same task as the previ-
ously described study, but the research-
ers used an ultra-high field MRI scanner 
(7T) and applied questionnaires after 
the testing paradigm. In this study, the 
authors used correlation measures in 
order to check whether the subjects 
used any fixed button press sequences, 
proving that the decisions were more or 
less random (however, the authors state 
that due to the low number of trials per 
functional run, the tests have limited 
informational value). The results show 
that no conscious process biased the 
decisions. Additionally, the researchers 
were able to decode the button presses 
before the decision reached conscious-
ness from the frontopolar cortex (with 
accuracies reaching 57 %), a region that 
was not informative of condition after 
the decision was made. 

As terrifying as it may seem, next 
time you make a decision, you will know 
that (maybe) it is not really your con-
scious and free decision, but one that 

has been made by your brain without 
the participation of your consciousness 
whatsoever. So are we just mindless ma-
chines controlled by our brains? Do we 
have any say in our decisions at all? (fm)

References
[ 1] Soon et al, Nat Neurosci, 2008 
[2] Kriegeskorte et al, PNAS, 2006
[3] Lages and Jaworska, Front Psychol, 2012
[4] Bode et al, PLoS ONE, 2011
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concept of 
free will.

Are we just mindless machines 
controlled by our brains?

 If we cannot consciously make our 
decisions, we cannot talk about the will.
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A Smart Pinocchio or Merely a 
String Marionette?

By Mostafa Nashaat Abdelhamid, PhD Student 
Berlin School of Mind and Brain

Almost every day as the clock 
ticks closer to one, with a strong 
appetite, I leave my desk thinking 

of my lunch plans. A nearby Persian 
restaurant, it might be! Sometimes I go 
there, but most often, I end up going to 
the Mensa. Why? It is cheaper and I can 
choose from a variety of good dishes. 
Although it does not take more than few 
seconds to do so, I always appreciate the 
luxury of being able to freely decide on 
everything for a lunch. But am I perhaps 
completely deluded? Just across the 
street from the Mensa is the Bernstein 
Center for Computational Neuroscience 
(BCCN), where Professor John-Dylan 
Haynes’ group has conducted a 
remarkable experiment questioning 
the nature of conscious thoughts and 
intentions involved in our decisions. 
While in an MRI scanner, participants 
were viewed a random sequence of 
letters and asked to report a distinct 
letter at the same time as they decide to 
pressing one of two buttons. Surprisingly, 
the experimenters were able to ‘decode’ 
brain activity pridicting which button 
had been pressed 7 seconds before the 
participant consciously chose [1].

Is free will just an illusion? This has 
been an old philosophical debate starting 
even before the term neuroscience was 
coined. The free will argument rests on 
the assumption that we consciously 
generate our own thoughts. The 
traditional counterargument against 
free will proponent is philosophical 
materialism. Materialists claim that 
mental states can only change due to 
a change in the brain activity, which is 
a physical system constrained by the 
laws of physics. Neuroscience studies 
reach beyond solely supporting the 
materialists’ argument. Even if we think 
of our minds as immaterial souls, this 
should not change how we view our 
volition. It does not matter whether 
unconscious activities are physical 
or divine in nature; they are still 
unconscious [2,3].

The shocking results of Dr. Haynes’ 
group are not an anomaly, but consistent 
with a history of similar experiments. 
In 1983, the prominent physiologist 
Benjamin Libet used EEG to show that a 
certain cortical motor activity known as 
Bereitschaftspotential is detected 300 
milliseconds before a subject consciously 
decides to move [1]. Recently, scientists 

from Harvard University have provided 
more compelling evidence using direct 
recording methods. Recording the 
activity of just 256 neurons in the motor 
cortex is sufficient to predict up to 80 % 
of a subject’s voluntary decisions 700 
milliseconds before being consciously 
aware of it [4]. These findings seem very 
difficult to reconcile with the common 
sense conception of free will. Every day, I 
think I make a conscious decisions about 
my lunch – where and what I eat. Most 
probably, before I feel as if I am deciding, 
my neurons have already determined 
what I will do. You can imagine a fancy 
experiment where a mobile fMRI is 
fixed on my head and connected to a 
computer at the BCCN. If a researcher 
can know the place and type of food I 
am going to decide on 7 seconds before 
I consciously decide, how can I still think 
that I have free will?  This applies not 
only to deliberate decisions, but also 
spontaneous intentions that pop up 
such as having tea after lunch. Why not 
coffee? I just do not know. I consciously 
witness my thoughts but I cannot 
influence them.

In response to this support for 
determinism, philosophers’ approaches 
have been divided into two main 
streams in the free will-determinism 
debate [2,3]. Incompatibilists like Sam 
Harris think that free will is incompatible 
with determinism. If our intentions 
and decisions are predetermined 
unconsciously as shown by findings 
from neuroscience research, then free 
will is merely an illusion. For Harris, 
believing in free will and determinism is 
paradoxical, like claiming, “A puppet is 
free as long as he loves his strings” [2]. 
On the other hand, compatibilists such 
as prominent philosopher Daniel Dennett 
assume no contradiction between free 
will and determinism; neuroscientific 
findings do not by any means invalidate 
this compatibility [4]. The compatibilist 
view prompt me to think of Pinocchio 
in the famous novel “The Adventures of 
Pinocchio” by Carlo Collodi. Pinocchio 
is a wooden puppet turned into a real 
boy. He consciously makes decisions. 
However, Pinocchio is determined by his 
wooden nature and by the fact that his 
nose grows when he lies.

Despite their different opinions, 
Dennett agrees with Harris that we do 
not consciously access at least part of 

References
[ 1] Soon et al, Nature Neurosci, 2008
[2] Harris, Free will, 2012
[3] Dennett, Freedom evolves, 2003
[4] Fried et al, Neuron, 2011

our neural processes involved in making 
decisions. However, these unconscious 
neurophysiological processes are still our 
own as much as other conscious neural 
processes. We have to avoid setting up 
a dichotomy between our conscious 
self and other aspects of our brain's 
neurophysiology. As conscious beings, 
we really deliberate, decide and act, 
even if part of this process is cooked up 
unconsciously. This does not entail any 
incoherence in the concept of free will. I 
might not know why I intended to drink 
a cup of tea after lunch; I only witness 
my thoughts consciously, but I can also 
interfere with them unconsciously by 
continuing to remind myself. It is only 
the stage when my brain is evaluating 
different inputs in order to make a 
choice that I cannot influence. You might 
be partially unconscious of your brain 
processes while being in control of your 
actions. When driving a car you are in 
control even if you are not attentive to 
details. You know that your unconscious 
intentions will generally make the right 
decisions to get you home safely. It is 
this reflexive repetitive nature of our 
thinking that maintains an indirect 
control over our brains’ decisions [3].

The complexity of the free will debate 
reflects the enigmatic nature of how 
we perceive ourselves as conscious, 
mindful, and rational beings in a world 
consisting of mindless, unconscious, and 
unperceptive physical matter. The notion 
of free will is easy to accept intuitively, as 
we feel a genuine authorship of our own 
thoughts, and this feeling is what gives 
life some of its sweet, and sometimes 
sour, taste.

CNSNewsletter March 2014

Source: http://lebensberater.blogspot.de/ 
2011_04_01_archive.html
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 Experimental procedure and the paradigm used in the scanner. 
Source: Ludwig et al, Soc Cogn Affect Neurosci, 2013

FOCUS & Contest

Resisting Temptations and the Power of Suggestion
By Dr. rer. nat. Vera Ludwig, Postdoctoral Fellow, Divison of Mind and Brain Research, Charité

Have you ever struggled to resist 
a delicious chocolate bar while 
you were on a diet? Or have you 

tried to resist drinking the sixth tequila 
shot which you knew would make you 
feel miserable the next day? Resist-
ing temptations is difficult. However, a 
recent study published in Social Cogni-
tive & Affective Neuroscience indicates 
that there are methods to help you. Our 
research team at the Charité hypoth-
esized that hypnotic suggestions and/or 
autosuggestions (giving suggestions to 
oneself) may be able to reduce the at-
tractiveness of unhealthy temptations, 
or more specifically, snack food.

We invited 32 participants who were 
responsive to hypnosis and assigned 
them to two groups. One group was 
hypnotized by a professional hypnotist, 
while the other group used autosugges-
tion. Participants in the hypnosis group 
were suggested to experience disgust 
whenever they would encounter a color 
cue after hypnosis, namely green (half of 
the participants) or blue (the other half). 
They were further suggested that they 
would experience disgust only regard-
ing specific snacks, namely either sweet 
snacks (half of the participants) or salty 
snacks (the other half). This was done 
to assess if hypnosis can target specific 
stimuli, rather than merely inducing a 
general feeling of disgust. In the auto-
suggestion group, participants were 
instructed to make the disgust associa-
tion (regarding specific snacks and the 
cue color) on their own, and they were 
given as much time for this as the hyp-
notized participants. Afterwards, par-
ticipants entered a functional magnetic 
resonance imaging (fMRI) scanner and 
carried out a virtual auction on sweet 
and salty snacks (e.g. Mars bars, Snick-
ers bars). These snacks were shown on a 
background that was blue for half of the 
time and green for the rest of the time.

We found that participants of both 
groups were less willing to pay for the 
snacks targeted by hypnosis or autosug-
gestion (salty or sweet) when shown on 
the relevant cue color (blue or green 
background, depending on the partici-
pant). Surprisingly, there were no behav-
ioral differences between the hypnosis 
and the autosuggestion group. Also, on 
a self-report questionnaire, participants 
of both groups indicated that they had 
indeed experienced disgust regarding 
the targeted snacks. However, partici-
pants subjected to hypnosis described 
the effects as more automatic, physi-

cal, and genuine (not merely simulated) 
compared to participants who had used 
autosuggestion. Finally, the fMRI data 
analysis showed that the ventromedial 
prefrontal cortex (vmPFC) was activated 
less when participants (in both groups) 
made decisions about targeted snacks 
shown on the cue color compared to the 
other snacks. The vmPFC is known to 
correlate with the perceived attractive-
ness of stimuli. Thus, the fMRI data are 
consistent with the idea that the target-
ed snacks were indeed perceived as less 
attractive than the other types of snacks 
following the interventions. Interesting-
ly, hypnosis affected vmPFC activation 
more than autosuggestion.

In sum, both hypnosis and autosug-
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Effects on VMPFC were stronger in the hypnosis group compared to the autosuggestion group  
Source: Ludwig et al, Soc Cogn Affect Neurosci, 2013

gestion can decrease the attractiveness 
of unhealthy snacks. Moreover, neural 
and self-report evidence indicate that 
hypnosis has stronger effects than au-
tosuggestion. Future studies should test 
the longevity of these effects and should 
determine whether the differences in 
brain activation and self-report between 
the groups are relevant for real-life be-
havior. The next time you want to resist 
chocolate, take some time to relax and 
suggest to yourself that it is disgusting 

- you might be surprised how powerful a 
suggestion can be. 
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Research on Researchers
 Prof. John-Dylan Haynes

In this issue, we present Professor 
John-Dylan Haynes, a researcher who 
devotes part of his research to free 

will. John works at the Bernstein Center 
for Computational Neuroscience, part of 
Charité – Universitätsmedzin Berlin.

FM: Were you always interested in 
studying neuroscience or did you have 
another interest before?  

JDH: I have always been interested in 
artificial intelligence, cognitive science 
and philosophy of mind. Before studying, 
I was thinking about whether to study 
systems theory, artificial intelligence, 
neurobiology or psychology. In the 
end I chose psychology, which was a 
good choice because it gave me lots of 
interesting impulses and I was able to 
learn other methods on the side. When 
I started psychology, I was the odd one 
out because I wasn’t really interested in 
counseling or clinical neuropsychology, 
but rather the link between the mind 
and the brain. In fact, I was already 
interested in cognitive psychology 
when I was in school. I noticed that 
whenever I got stuck trying to solve a 
problem,  it helped to distract myself by 
doing something completely different, 
and then suddenly the solution to the 
problem would pop into my mind. In 
psychology, this is known as the “Aha“ 
experience. I was always puzzled by this 
phenomenon and wondered, who had 
been doing the thinking? If it wasn’t my 
conscious mind that had been doing 
the thinking, who had been doing the 
work for me? This also led me towards 
studying psychology and shaped my later 
research in conscious and unconscious 
mechanisms.

FM: So already there, you were think-
ing about the existence of the uncon-
scious?

JDH: Yes, absolutely! There was some-
thing unconscious at work helping to do 
the problem solving, decision making 
etc. It has turned out that it is very diffi-

cult to investigate scientifically, but that 
has always been my main interest – con-
scious and unconscious processing.

FM: And what was your PhD disserta-
tion about?

JDH: It was about consciousness, spe-
cifically visual consciousness. The ques-
tion was to understand how the brain 
encodes our conscious experiences. The 
study I did for my PhD was very abstract. 
It investigated whether the perceived 
intensity of stimuli is coded very early 
in the visual system or if it is something 
that emerges only at later stages of pro-
cessing. For that question, fMRI was not 
the best choice. I was also interested in 
feedforward and feedback processes, 
again which fMRI is not really suitable. I 
ended up working with a combination of 
EEG and MEG.  

FM: Exciting! Something a bit different 
– you are a communicator of science. 
Was it always your aim?

JDH: There is a big difference 
between Germany, England, and the US 
in terms of the appreciation of people 
who communicate science. In England 
and the US, it is considered something 
positive; in Germany, it is considered 
something negative. There are two 
reasons for this; first, people think that 
you actually said what the media print. 
In reality, the media typically give a very 
black and white, and sensationalized 
picture of what you tell them, however 
hard you try to control for this. Second, 
many scientists do not realize that there 
is a difference in granularity between 
communicating with the general public 
compared to communicating with 
colleagues. They assume that their 
colleagues will think they are simple-
minded if they reduce the complexity of 
science for the general public. Obviously, 
this is nonsense. I am not afraid to 
reduce the complexity for public 
communication. In fact, I think we owe 
this to the general public as we try to 

explain our research. Let’s face it: most 
of our research is funded by taxpayers 
and in my view, they have a right to get 
a rough idea of what we are doing with 
their money.  

I have always been interested in nerdy 
and technical details of research. But the 
mind-related scientific questions I am 
interested in also have a broad appeal. 
Topics such as: consciousness, brain 
reading, intentions, and free all require 
that you also think about the big picture 
problem, and that you engage with peo-
ple from neighboring disciplines such as: 
philosophy, computer science, artificial 
intelligence, etc. Therefore, we have to 
learn that we can only communicate so 
much about our science, and if you’re 
willing to accept that fact, I think every 
scientist could and should be a commu-
nicator of science.  

FM: You are now a PI and lead your own 
group, would you change it? Would you 
prefer to go back to being a postdoc 
and focus more on the projects only?

JDH: I love being a PI. In a way, it is 
very hedonistic. You get to realize many 
of your research interests, more than 
you could if you were still a postdoc or 
PhD student. But as every other PI I 
know, I wish that I could reduce the ad-
ministration load and spend more time 
developing new research ideas and ana-
lyzing data. On the other hand, as a PI 
you can create research environments 
and see how they work. Setting up the 
imaging center, BCAN, at the Charité 
was a great experience for me – despite 
the administration load – and I really en-
joyed that.

FM: So this means we have you to 
thank for the fantastic BCAN!

JDH: I do not want to take all the cred-
it for there being a BCAN today. There 
were several people who helped tremen-
dously in making it possible. The Dean, 
Frau Grüters, Dietmar Schmitz and Uli 
Dirnagl from NeuroCure and Michael 
Brecht from the Bernstein Center were 
really supportive. I took on the task of 
setting up the BCAN because I thought 
it was an interesting challenge, even 
though it did take quite a lot of time. 
People from my group also had to pay a 
price because I was so overworked, but 
they were also very supportive because 
they knew that such a fantastic infra-
structure would be useful for us all.

Thank you, John! (fm)
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Mind and Body
The Nature of Their Causal Interaction and 
the Rise of Consciousness

By Nikolas Karalis, PhD Student, Centre for 
Integrative Neuroscience, Tübingen

Ever since the earliest times of hu-
man thought, one major recurrent 
question that still remains unan-

swered relates to the inquiry into the na-
ture of the human mind and its relation-
ship with our corporeal existence. This 
primordial theme has provided the back-
drop for much of classic and modern 
philosophy, and the answers proposed 
are almost as numerous as the attempts 
made to answer it. The ability to pose 
this question and reflect on it (i.e. meta-
cognition) might be one of the defining 
characteristics of the human species. It 
builds on the concepts of introspection 
and personal identity (or self-awareness), 
concepts which some believe, however, 
might not be specific to humans [1].

The three major schools of thought 
on the mind-body problem are Dualism, 
Idealism and Physicalism. Dualism, with 
its roots in Plato, Aristotle, and later 
Descartes, makes a clear distinction be-
tween mind and body. Substance Dual-
ism in particular differentiates the two 
on the level of substance (mental and 
material), while Property Dualism makes 
an ontological distinction, asserting the 
irreducibility of mind to matter. At pres-
ent, modern neuroscience has provided 
arguments leading philosophical thought 
past these dualist ideas. Many non-west-
ern traditions incorporate concepts that 
refer to dualistic approaches (e.g. the 
five skandhas concept in Buddhism [2]). 
However, other traditions have a clear 
idealistic approach. In Idealism, whose 
different forms were brought forward 
by the great German philosophers of the 
19th century, is primarily concerned with 
mind being the only true reality that un-
derlies the world, and matter is seen as 
just being a phenomenon arising from 
the mind [3]. Physicalism, at the other 
end of the idea spectrum, treats the 
world as composed purely of physical 
objects. In this context, body is the only 
thing that exists and mind is merely the 
functioning of the brain. According to 
Reductive Physicalism, mind can be ana-
lytically reduced to material processes 
while Non-reductive Physicalism holds 
that mind emerges from but cannot be 
reduced back to physical events [4].

The mind per se is not easily defined. 
It can contain conscious as well as non-
conscious components. The latter com-

prises unconscious 
emotions, automatic 
motor responses and 
pre-conscious com-
ponents of low-level 
sensory processing, 
although the classifi-
cation of these com-
ponents as part of 
the body or the mind 
is not definitive. The 
conscious mind is, in 
contrasr, composed of 
sensations, feelings, 
thoughts and imagination. The Extended 
Mind thesis, proposed by Andy Clark and 
David Chalmers, challenges the tradi-
tional division of mind and environment 
and promotes the concept of active ex-
ternalism that treats some material ob-
jects that are involved in the cognitive 
process as extensions of the mind [5]. 
This proposal gives rise to many interest-
ing questions related to the philosophy 
of the World Wide Web, since the mod-
ern interconnected world dissolves the 
boundaries between mind and external 
word. On a related topic, the Embodied 
Mind thesis argues that the body and its 
shape determine the mind. According to 
this theory, as well as its implementation 
on the emotional level in the somatic 
marker hypothesis [6], the mind emerg-
es fully only through its materialization 
into the body and bodily functions mod-
ulate the functioning of the mind.

In addition to philosophical inquiry, 
neuroscience has provided some an-
swers to questions about attention, 
emotion, and the mechanisms of learn-
ing and memory. However, the major 
question that remains unanswered is 
how the brain generates the mind, and in 
particular, assuming the Physicalist ap-
proach, how it generates consciousness. 
According to many contemporary phi-
losophers of mind, this approach seems 
to be the most plausible and is aligned 
with the description of the world offered 
by our current scientific understanding. 
The question has been posed in many 
different ways, such as the Explanatory 
Gap (how physical properties give rise 
to the way things feel when they are 
experienced) of Joseph Levine and the 
Hard Problem of Consciousness (how 
and why we have qualia or phenomenal 
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Canard Digérateur – A graphical depiction of
the reductionist position on complex systems

Source: http://en.wikipedia.org/wiki/Digesting_Duck

experiences and how sensations acquire 
characteristics) of David Chalmers [4]. 
Although a meta-physical substance, as 
necessitated in the Dualist approaches 
remains elusive, Physicalism has not yet 
provided an answer to the explanatory 
gap.

However, according to the Reduction-
ist rhetoric, these problems arise from 
a misconception of the nature of con-
sciousness and the questions do not re-
ally exist. 

The problem of consciousness and 
the relationship between body and mind 
have troubled philosophers and laymen 
for the past few thousand years. The 
advent of the neuroscience era is bring-
ing with it the promise and possibility of 
elucidating the mysteries of the healthy 
and ailing brain. But will science be able 
to provide a conclusive answer to these 
tantalizing questions and trace the fab-
ric of consciousness?

9
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How Would You Feel if I Did That to You?
The Moral Dimension of Philosophy of Mind

If there is one set of imperatives that 
has consistently provided the impetus 
to moral systems, then it is undoubt-

edly that formed by the principle of non-
maleficence and its twin, the principle of 
beneficence. Those familiar with scien-
tific research ethics or the Hippocratic 
tradition in medicine will recognize 
these as the duties, first, to do no harm, 
and second, to promote the well-being 
of others, whether they be research par-
ticipants, patients, or fellow humans in 
general.

To agree that one should ‘do no harm’, 
of course, still leaves a 
great deal of room for 
argument. How are we 
to know when we are do-
ing harm? How are we to 
recognise well-being in 
others? In many cases, 
the answer seems obvi-
ous. Some things are 
uncontroversially harm-
ful. Violent physical as-
sault, for example, is 
pretty much guaranteed 
to cause someone harm, 
and is thus easily identi-
fiable as something we 
should avoid inflicting 
on others. But in other 

cases, our judgements may depend on 
perspective. A moderate smacking, for 
example, might be experienced as plea-
surable if the recipient is a masochist 
and has consented to be smacked.

What matters is other people’s sub-
jective experience of our behaviour to-
wards them. To decide whether one is 
really doing harm, therefore, requires 
some access to the subjective experi-
ences of others. This need not be via 
telepathy, the communion of souls, or 
even by the everyday faculty of compas-
sion. We need not actually experience 
another's feelings in order to be able to 
take them into consideration. Instead, 
all that is required is that we have some 
sound means of inferring the nature of 
those feelings.

So how do we go about making such 
inferences? One way we might go about 
it is by comparison with our own feelings 
in similar circumstances. This method 
has obvious attractions; it links some-
thing seemingly inaccessible and un-
known to possibly the most straightfor-
wardly knowable thing there is: the bald 
facts of our own sensations. Because of 
its nature as an inference from experi-

References
[ 1] Hobbes, Leviathan, 1651
[2] Nagel, Phil Rev, 1974
[3] Harris, The Moral Landscape, 2010
[4] Pauen and Stephan, 
Phänomenales Bewusstsein, 2001

ence, this ‘How would I feel?’ method 
of access to other minds has found ad-
vocates among empiricist philosophers, 
such as Thomas Hobbes: “for the simili-
tude of the thoughts and passions of 
one man to the thoughts and passions 
of another, whosoever looketh into him-
self and considereth […] he shall thereby 
read and know what are the thoughts 
and passions of all other men upon the 
like occasions.” [1]

An extrapolative approach to in-
ference about the well-being of other 
minds is not 
without its 
p r o b l e m s , 
however. For one, its accuracy depends 
on the degree to which our own experi-
ence offers good analogues for the ex-
perience of others. Our extrapolations 
can be refined if we ensure that our as-
sessments include as much information 
about the nature of the other person as 
possible: ‘How would I feel if somebody 
did that to me, if I were a masochist?’ 
But can you really imagine what it is like 
to be a masochist (assuming you aren’t 
one already)? Inferences from one’s own 
subjective experiences to those of an-
other person are only useful to the ex-
tent that the two are reasonably similar.

For Hobbes, the assumption of ‘si-
militude of thoughts and passions’ was 
uncontroversial, perhaps because he be-
longed to a culture that took it as com-
monplace that God had cast all human 
beings in more or less the same mould. 
Today, we might be more uneasy about 
having to rely on such an assumption, 
especially now that many of us are keen 
to grant at least some moral consider-
ation to the experience of non-human 
animals. What, for example, is it like to 
be a bat? Thomas Nagel famously posed 
this question, arguing that simple ex-
trapolation from one’s own experience is 
not up to the task of imagination. Simply 
imagining possessing the physical attri-
butes of a bat is of no help: “Insofar as 
I can imagine this (which is not very far), 
it tells me only what it would be like for 
me to behave as a bat behaves. But that 
is not the question. I want to know what 
it is like for a bat to be a bat.” [2]

Nagel notes also that this difficulty in 
extrapolation is not limited to interspe-
cies inference. The experiences of the 
congenitally blind or deaf seem likewise 
inaccessible to those born with sight and 
hearing. Despite his pessimism regard-
ing the possibility of ever having access 

to or adequately describing the experi-
ences of other beings, Nagel makes the 
crucial assertion that this is no grounds 
for denying that other beings do indeed 
have such experiences. This assertion 
is important to moral systems based on 
subjective well-being. Though we may 
have no sound method of access to the 
nature of other people’s happiness or 
suffering, as long as such happiness or 
suffering at least exists, then we may 
make meaningful arguments about how 
our actions may influence it.

To a scientist, Na-
gel’s metaphysical as-
sertion may be some-

what unsatisfying. The scientific impulse 
to make things knowable has led some 
thinkers to turn to neuroscience for an 
objective means of assessing the qual-
ity of subjective experience. Sam Harris, 
for example, has argued that assess-
ments of well-being, and therefore mor-
al judgements, can be tested empirically, 
because: “human well-being entirely 
depends on events in the world and on 
states of the human brain” [3].

Although most scientists and philoso-
phers would be wary of the popular sim-
plification of Harris’ approach, in which 
a neuroscientist views the results of an 
fMRI scan and simply ‘reads’ a mental 
state, the idea that subjective experienc-
es do not hide some unknowable proper-
ties forever inaccessible to science has 
recently gained ground in philosophy. 
The justification for this optimism is the 
strength of the identity theory: the most 
robust and parsimonious explanation 
that we have so far for the apparently 
very close correspondence between 
subjective experiences and brain states 
is that they are the same thing, though 
described in different terms [4]. If this 
is the case, then we do not have to rely 
on speculation nor are we bound by our 
own similarity to our peers when mak-
ing judgements about their well-being. 
Although we may not actually ever ex-
perience the feelings of another mind as 
they are for that mind, those experienc-
es nonetheless permit a neuroscientific 
description. (lt)

What  
matters 
is other 
people's 
subjecti-

ve experi-
ence of our 
behavior 
towards 
them.

How would I feel?
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A Tale of Two Worlds

Humanity has shaped the world 
in ways that would have been 
inconceivable in former ages. 

But human beings, despite their 
unprecedented progress, have not 
ceased to question themselves about 
the nature of who they are. In his book, 
Julian Jaynes wrote: “WHAT A WORLD 
of unseen visions and heard silences, 
this insubstantial country of the mind! 
A whole kingdom where each of us 
reigns reclusively alone, questioning 
what we will, commanding what we 
can. An introcosm that is more myself 
than anything I can find in a mirror. This 
consciousness that is myself of selves, 
that is everything, and yet nothing at all” 
[1]. What does it feel like to be you, or a 
cat, or even a chair? What is it like for a 
1-year old little boy who cannot recognize 
the person he sees in the mirror and yet 
a year later, recognizes that this person 
is him [2]? In essence, what is it like to 
be conscious? This is the tale of the 
daunting question of consciousness.

More than 400 years ago, a single 
man questioned what is truly known 
about anything and whether any of it was 
indeed true. He decided to re-constitute 
the truth through doubt and falsification, 
presuming that nothing was as imagined 
since our senses may mislead us. In 
the process, he realized that the only 
truth he could hold was the fact that 
he was questioning and in doubt; that 
he was thinking. At that moment, the 
only prevailing truth was ”I am thinking, 
therefore, I exist” or “Cogito Ergo Sum” 
[3]. This man was René Descartes, a 
French philosopher and mathematician.

To Descartes, thought was part of the 
definition of consciousness: ”Thought. I 
use this term to include everything that 
is within us in such a way that we are 
immediately aware of it” [4]. Descartes 
inferred that his existence relied first 
and foremost on his ability to think. 
He presumed that if his body were to 
diminish but his mind, and therefore 
conscious mental state, remained, 
he would not cease to exist [3]. By 
considering his existence to be only 
dependent on his mind and ability to 
think and doubt, he created a dualistic 
approach of mind and body. Even though 
the body, spatially extended, is needed 
to see or touch, it is the mind, the un-
extended, shapeless, and motionless 
entity, that perceives and understands 
[4]. Two worlds, he proposed, the body 
and mind, define Cartesian dualism.
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Years later in 1690, John Locke pro-
posed that memory and consciousness 
are what create a person. They create 
a person whose identity is made up of 
thoughts, experiences, and senses; iden-
tity fixed by awareness of the past. Locke 
proposed that our identity reaches only 
as far as we can extend it back to the 
past. Thereby, he inferred that if we were 
to lose memory of our past or simply 
lived in the present, our identities would 
change. The persons we are wouldn’t 
be the same. Personal identity depends 
only on having the same consciousness 
and only if that consciousness of the 
past continues into consciousness of the 
present, can we remain ourselves. Thus, 
for Locke the English philosopher and 
physician, self was defined by the conti-
nuity of its consciousness through time 
[5].

Self-aware and conscious of the 
surroundings, we, however, perceive the 
world differently. “Beauty is no quality 
in things themselves: It exists merely in 
the mind which contemplates them; and 
each mind perceives a different beauty”, 
said David Hume [6]. In 1995, David 
Chalmers proposed that consciousness 
is more than discriminating stimuli in 
the environment and reacting to them, 
or even accessing your own internal 
states. Those are the easy problems 
of consciousness. It was, however the 
experience that represents the hard 
problem. It is how we perceive the 
redness of a flower or experience the 
quality of an emotion. It is the problem 
of how senses acquire characteristics or 
Qualia [7]. But the tale of the two worlds, 
physical and mental, does not end 
here. Bertrand Russell proposed that 
those two entities derive from another 
common entity of neither physical 
nor mental characteristics. On the 
other hand, David Chalmers suggested 
that information itself was composed 
of both physical and mental aspects. 
Similar to this idea, mentalists such as 
Alfred Whitehead envisioned that the 
universe ought to be composed of such 
mental experiences and that electrons 
themselves have an experiential quality 
[8]. Following in this view’s footsteps, 
scientists such as Hameroff and Penrose 
propose that experience is part of the 
properties of the universe and that 
in essence, consciousness plays an 
important role in it. In the theory of 
Orchestrated Objective reduction (OR), 
brain biomolecular mechanisms such 

as quantum processes occurring in 
microtubules within neurons interact 
with the quantum properties of the 
universe and are thus involved in random 
reduction states that occur at quantum 
levels when an observer interferes with 
an experiment. It was the missing link in 
quantum mechanics where the quantum 
wave collapses as an observer interferes 
in the experiment and randomness 
follows that provoked scientists to 
imagine that this interference had to do 
with consciousness[9].

But regardless of the hard and 
easy problems of consciousness, we 
are conscious beings in awe, trying 
incessantly to understand how we are 
conscious of the world and ourselves. 
And yet, the tale of consciousness could 
not have started with Descartes and 
ended with Hameroff. It is seemingly as 
unbegotten as it is endless; illusionary 
yet substantially extant. We begin to 
recognize what “I” means when we are 
about 1.5 years old. Then, intrigued by 
a function of 100 billion neurons, we 
become aware of our surroundings. 
Every breath in life is reminiscent of a 
new memory, a thought, or even a dream. 
We create worlds inside our undisclosed 
consciousnesses and as such, we live in 
outer and inner worlds, ones discrete yet 
harmoniously continuous in the most 
existentially galvanizing ways. (ys)



2014 International Graduate Program Medical Neurosciences

CNSNewsletter March 2014

Every year, human beings are 
humbled further and further in 
the eyes of neuroscience. Where 

it was once believed that our brains 
were unique systems at the pinnacle 
of evolution, more and more research 
is converging on similarities between 
us and other species. Even the most 
proud, anthropocentric researcher can 
agree that there is significant similarity 
between our genes and, say, those of a 
rat. However, other human qualities have 
given researchers more pause. Free will, 
for example, occupies a key role in both 
religious and secular visions of what 
makes us unique. Whether or not you 
agree with this assertion, it is a tantalizing 
area of research, and one that has 
gained significant momentum in recent 
years. However, this was not always the 
case. Only recently, in fact, did free will 
become a topic of scientific inquiry at 
all. To this end, the scientific community 
owes a significant debt to Benjamin 
Libet, a researcher at the University of 
California, San Francisco, who laid the 
framework for 33 (and counting) years 
of debate, encompassing everything 
from neuroimaging techniques to 
phenomenology to human nature.

As the best experiments often are, 
Libet’s 1983 [1] undertaking was simple 
and elegant. Subjects would enter the 
experimental room and have their heads 
placed in a position emission tomography 
(PET) device. An electromyogram, used 
to measure muscle activity, was placed 
on their right hand, and subjects were 
told to get comfortable, and fixate on the 
center of a cathode ray oscilloscope. In 
this way, activity in the motor areas of the 
brain could be detected and correlated 
with the timing of muscle impulses in the 
periphery when the subject moved his 
or her hand. This experiment, in varying 
forms, had been performed since the 
1960s, and had provided a rough time 
window between cerebration and action 
[2]. However, Libet’s experiment differed 

in one key aspect: subjects 
were not told when to move, 
but rather asked to report the 
exact moment (visualized with 
the oscilloscope) when they 
made the conscious decision 
to move. It was just this small 
difference that provided the 
major and most controversial 
finding: subjects’ motor areas 

were undergoing unconscious 
activation before they reported 

making the decision to move. At the most 
basic level, it seemed that the brain was 
preparing to move before the subject 
had ever made a decision. Could it thus 
be that a sense of free will was more of 
an after-effect of motor programs than 
its principal instigator?

Initial reaction was both swift and in-
credulous, as investigators in both the 
natural and social sciences struggled to 
comprehend a brain which appeared to 
more or less make our decisions for us. 
Some critics, most notably the philoso-
pher Daniel Dennett, pointed at technical 
flaws in Libet’s study related to dividing 
attention between self-monitoring and 
watching the clock [3]. Others attacked 
the definition of ‘willfulness’ that the 
experiment portrayed, stating that free 
choices made by humans do not typically 
take place in such constrained experi-
mental conditions [4]. Moving a finger 
certainly does not compare with making 
large-scale life decisions, and one could 
even argue that free will was being ex-
ercised from the time that the subjects 
decided to participate in the study. What 
of Libet himself? The principal inves-
tigator stopped short of claiming that 
his findings negated free will, but rather 
felt that the feeling of making conscious 
decisions was the subject of a complex 
cerebral ‘editing’ process. Free-will de-
cisions, he wrote, occur simultaneously 
with the earliest evidence of neural acti-
vation, but are then somehow antedated 
so as to match up with physical sensory 
or motor action [5]. Within this frame-
work, a complicated and confusing ce-
rebral decision-making process did not 
come as a surprise.

However, this explanation failed to 
satisfy many within both the scientific 
and philosophical communities. With 
no coherent resolution reached, debate 
continued quietly throughout the 1980s 
and early 1990s, with a few speculative 
publications a year mostly exploring 
the organization of motor behavior and 
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awareness. However, academic discus-
sion of Libet’s work suddenly skyrock-
eted in the late 1990s, thanks in part to 
the spread of functional magnetic reso-
nance imaging technology [6]. Suddenly, 
researchers from all wings of neurosci-
ence wanted to weigh in on the debate 
about mental causation, and Libet’s 
name was once again synonymous with 
controversial experiments on some of 
the pricklier aspects of consciousness 
and free will (see “Unconscious Deter-
minants of Free Decisions”, pp.5). These 
types of questions have also captured 
the public’s imagination, and led to the 
creation of specialist grant projects such 
as Big Questions in Free Will, sponsored 
by the John Templeton Foundation. This 
project, built from a lineage of free will 
research stemming back to Libet, aims 
to fund interdisciplinary teams of scien-
tists, philosophers and theologians, and 
help them work together on questions of 
choice and consciousness.

The famous experiments of Benjamin 
Libet in the 1980s not only set the stage 
for the blossoming of research on con-
sciousness in the new millennium, but 
they also set a precedent for examining 
qualities of the human experience previ-
ously thought to be beyond the range of 
scientific enquiry. With its simple design 
and thoughtful interpretation, it has be-
come a classic of the neuroscientific lit-
erature, and has held up strongly to more 
than 30 years of critique and debate. 
Whether or not you believe that precon-
scious cerebration nullifies free will, it is 
difficult to argue that the implications of 
the experiment are far-reaching, and a 
challenging way to view brain, mind, and 
human nature. (ch)

Benjamin Libet and the Call to Human Will
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Consciousness from a Clinical Perspective
Brain Imaging of Pathological States of Consciousness

By Ann-Christin Ostwaldt, PhD Student Medical Neurosciences (AG Academic Neuroradiology)

The concept of consciousness is hard 
to grasp and not easy to define. 
Steve Laureys once said, “Our cur-

rent scientific understanding of the nec-
essary and sufficient neural correlates of 
consciousness is incomplete at best” [1]. 
In order to come closer to a definition, 
it was proposed to view consciousness 
as a construct with two main compo-
nents: arousal and awareness. Arousal 
describes how active, awake, and alert 
a person is, and its neural correlates 
of arousal can be found in brainstem 
neurons that project to the thalamus. 
Awareness, on the other hand, describes 
the person's alertness and appreciation 
of self and the environment [2].  It is 
mediated by cortical neurons, and the 
general understanding is that we experi-
ence something consciously only if cor-
tical structures are involved. Traumatic 
brain injury, strokes or degenerative 
brain disorders can cause a decline in 
consciousness. Clinicians have to define 
and differentiate various (pathological) 
states of consciousness to initiate the 
right treatment. Determining the level 
of awareness and arousal is, therefore, 
critical for diagnosis.

Coma, anesthesia, and even sleep, are 
all characterized by both reduced arous-
al and awareness. The vegetative state is 
characterized by preserved arousal, but 
missing awareness of the self and the 
surroundings. These patients are often 
awake, spontaneously open their eyes 
and breathe without ventilation. But 
despite all these signs of wakefulness, 
they do not show any signs of aware-

ness. Similarly, in a minimally conscious 
state, patients show preserved arousal. 
However, in contrast to the vegetative 
state, there are still fluctuating signs of 
awareness observable in these patients, 
as for example indicated by purposeful 
behavioral reactions to environmental 
stimuli. Finally, the locked-in syndrome 
is characterized by complete awareness 
and arousal but without the capability 
for movement, except for the eyes or 
eyelids [1].

Even with a thorough clinical exami-
nation, it is not always possible to reli-
ably classify a patient into one of these 
categories. Therefore, other means of 
examination are often needed to con-
firm a diagnosis and – crucially – to 
differentiate it from brain death. Brain-
dead patients show no spontaneous 
breathing and only movement mediated 
by residual spinal activity. A lack of elec-
trocortical activity in electroencepha-
lography (EEG) recordings is a widely 
available and reliable procedure to diag-
nose brain death. Positron emission to-
mography (PET), although not as widely 
available, is also used to diagnose brain 
death: No brain metabolism is detected 
with this method in brain-dead patients. 
[1,2]. All other described states show re-
duced but still persistent brain metabo-
lism. Patients in a vegetative state show 
40-50 % of normal metabolism; how-
ever, PET cannot discriminate a vegeta-
tive from a minimally conscious state [1]. 
Surprisingly, the brain metabolism of pa-
tients with locked-in syndrome is hardly 
different compared to that of healthy 

controls [2]. While 
bedside neurologi-
cal examination can 
test brain stem 

functions only, EEG and PET measure 
cortical activity. Still, an assessment of 
the level of cognitive processes is desir-
able and important for the appropriate 
care of these patients.

Functional Magnetic Resonance Imag-
ing (fMRI) now comes into the picture. A 
simple way to test basic functional brain 
activity is the reaction to pain stimuli in 
the fMRI scanner. No functionally active 
regions can be detected in brain-dead 
patients. In a vegetative state, functional 
reactivity to pain stimuli is restricted to 
primary sensorimotor areas and does 
not reach higher associative cortices [1].

fMRI can also be used as a means 
of communicating with patients with 
disorders of consciousness. Monti et al. 
[3] instructed patients in a vegetative 
state to perform two imagery tasks in 
the fMRI scanner. During a motor imag-
ery task, patients were asked to imagine 
playing tennis and during a spatial im-
agery task, were instructed to imagine 
walking down the streets of a city. These 
two tasks were chosen because a good 
discrimination of task specific brain ac-
tivity was previously observed in trials 
involving healthy volunteers. In their 
study, five of 54 patients were able to 
modulate their brain activity according 
to the tasks. One patient was even able 
to give simple “yes” and “no” answers 
by the use of the different imagery tasks. 
fMRI might therefore be a method to de-
tect the actual level of residual cognitive 
function in unresponsive patients and 
additionally be used to communicate 
with patients who have no other means 
of communication.

Studying the brain activation of pa-
tients in different states of conscious-
ness is therefore not only beneficial 
for the patients themselves, it might 
also give us important insights into the 
neural pathways involved and the level 
of cortical neuronal activity needed for 
consciousness.
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Coma – A Classical Disorder of Consciousness

Every now and then, popular media reports stories of mi-
raculous coma recoveries. Even in modern neurology, 
disorders of consciousness are little understood and 

among the least curable. They are classified into coma, veg-
etative state, and minimally conscious state [1]. Coma is char-
acterized by a lack of arousal and wakefulness – patients do 
not respond to even rigorous stimulation, whereas the veg-
etative state is marked by wakefulness without awareness. 
The minimally conscious state is characterized by a minimal 
but obvious behavioural evidence of awareness. To assess 
the conscious state of a patient, the Glasgow coma scale is 
used to classify the severity of unconsciousness based on 
eye opening, verbal response, and motor criteria [1].

Coma may occur after functional impairments from toxic 
or metabolic causes, or structural injuries such as lesions of 
the ascending reticular activating system (connecting the up-
per brainstem to the cortex). Coma prognosis is determined 
by the etiology and severity of injury [2]. If applicable, treat-
ment consists of a reversal of the cause, e.g. stopping brain 
swelling or reversing metabolic abnormalities.

Most coma patients regain consciousness over hours to 
weeks, while others transition into a vegetative state. Recov-
ery is usually gradual, and seldom leads to full neurological 
recovery. Patients acquire more and more of their former 
abilities but are often left with residual cognitive impairment. 

Physiological recovery depends on functional restoration of 
cortico-thalamo-cortical connections, restoration of a neu-
rotransmitter balance and recovery of neuronal plasticity [2].

To date, there is no accepted pharmacological therapy for 
coma patients, but recent studies suggest that some drugs 
may contribute to consciousness recovery by restoring neu-
rotransmitter balances, leading to an increase in synaptic 
plasticity and functional connectivity [3]. Among them are 
CNS stimulants such as some antidepressants and dopami-
nergic agents, for example amantadine, but also CNS depres-
sants such as zolpidem – having a rather acute effect sug-
gesting rapid neurotransmitter changes, or baclofen – likely 
playing a role in plasticity and reported to result in dramatic 
recovery from the vegetative state [3].

In summary, coma is a severe disorder of consciousness 
that can last from hours to years. Ongoing research is inves-
tigating what happens in the damaged brain during recovery 
and how drugs can induce recuperation from disorders of 
consciousness. (cb)
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What Can Death Tell us about the Organization of Living?

Many people are familiar with the concept of a near-
death experience: A patient who is having a cardiac 
arrest has their life flash before their eyes, experi-

ences strong feelings of bodily dissociation, and may even 
approach a great light. Yet through swift intervention, they 
are yanked back to the world of the living, to tell their story 
to friends, relatives, and relieved medical professionals.

With the advent of increasingly sophisticated life-saving 
technology, these incidents have become more prevalent, 
and have led to increased interest in their neurobiological 
correlates [1]. Aside from the obvious ethical complications 
of performing controlled experiments on dying humans, in-
vestigators have thus far only been able to rely on self-report 
or, if fortune favors, an EEG.

However, recently, a team from the University of Michi-
gan led by Dr. Jimo Borjigin [2] used a group of rats to study 
changes in field potentials after induced cardiac arrest. Im-
planted electrodes (in conjunction with electrocardiogram 
and electromyogram recordings) allowed the investigators to 
show that, after the heartbeat had ceased, the rats’ brains 
demonstrated a surge of oscillations in the gamma band. 
Aside from the fact that it had not been previously believed 
that the brain would have enough access to glucose and oxy-
gen to perform such large-volume information processing, 
these findings are intriguing for another reason. In humans, 
gamma oscillations have been associated with conscious-
ness and perception [3], and many believe that they repre-
sent a viable substrate for the perceptual binding necessary 
for consciousness's more qualitative aspects [4].

So the question is, could these rats be ‘seeing the light’ 
as an extension of more modest, ongoing consciousness 
processes? Are powerful oscillations concomitant with near-
death experiences in humans? This study has provided the 
fuel for ongoing work in the field, and we can only hope that 
time will bring about satisfying (though undoubtedly nu-
anced) answers. (ch)
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Consciousness and Dreams
By Rick Cornell Hellmann, PhD Student Medical Neurosciences, AG Spinal Cord Injury

Dreams are a nightly companion, 
although we don’t always remem-
ber them. We experience happy 

dreams during rapid eye movement 
(REM) sleep, while non-REM (NREM) 
sleep is associated with nightmares [1].

Dreams vs. Waking Consciousness
The dream reality we experience is dif-
ferent from our waking state of con-
sciousness (SC). In dreams, most people 
lack a sense of smell, and more impor-
tantly, introspection [1], meaning we do 
not wonder about doing or experienc-
ing unrealistic things. Additionally, all 
forms of environmental perception are 
decreased [2], which is why people are 
not usually woken by their own snoring 
or do not feel pain when they sleep in an 
otherwise uncomfortable position. Dur-
ing REM sleep, we create a world mostly 
from internal information and stimuli. 
This includes events of the day, wishes, 
and fears. To a lesser degree, external 
stimuli are also integrated into dreams, 
such as the sound of flowing water caus-
ing a water-related dream.

Function or Reason for Dreams
We know that all animals [1] and even 
insects dream [3], suggesting it is a bio-
logical necessity or selective advantage 
for life forms with ‘relatively complex’ 
neuronal circuits. But what is the func-
tion or even the cause of dreams?

The activation synthesis hypothesis 
suggests a model whereby dreaming is 
a by-product of the random activation 
of neurons in the brain stem and the 
cortex, subsequently linking them into 
a comprehensible sequence of events 
[4,5]. Francis Crick, who co-discovered 
the structure of DNA, suggested the 
reverse learning hypothesis (1983) that 
proposes REM sleep is used to lessen 
the burden on short term memory by 
forgetting the excess memory ballast 
[6]. The more recent network optimiza-
tion hypothesis (1989) suggests that the 
neocortex and hippocampus train each 
other during REM and non-REM sleep to 
convert short-term memory into long-
term memory [6].

Stages of Consciousness
There are many stages of consciousness, 
as elaborated in other articles of this is-
sue (see Coma – A Classical Disorder of 
Consciousness, pp.14 or Consciousness 
from a Clinical Perspective, pp.13). The 
five stages of the sleep-wake cycle are 
distinguished through brain wave pat-
terns (theta, delta etc.), and follow a 

predetermined order that is marked by 
alternating episodes of REM and non-
REM sleep.

Table 1 shows the transition from wake-
fulness to deep sleep in order of de-
creasing consciousness (not order of oc-
currence), but only includes two stages 
of the sleep-wake cycle.

Falling asleep with one’s eyes open 
can lead to a daydream-like SC, where 
visual and auditory perception of reality 
and dreams intermingle, often leading 
to bizarre hallucinations that alarm and 
consequently wake the daydreamer. For 
example, a tired truck driver may see a 
deer overtaking his vehicle on the high-
way, or someone falling asleep looking 
at their lap might see his jeans take on 
flame-like characteristics.

The next level of consciousness, lucid 
dreaming, occurs when a dreamer be-
comes aware of the fact that they are 
dreaming, for example, by dreaming a 
dream a second time and remember-
ing waking up to it. The dreamer then 
becomes able to freely influence their 
dreams similar to the Blockbuster movie 
Inception. The lack of this awareness 
and rational judgment characterizes 
non-lucid dreams, which is the next low-
er level of sleeping consciousness.

The lowest level of sleeping conscious-
ness and opposite of the awake state is 
non-REM sleep, where there is no sense 
of self-awareness or self-reflection. If 
awoken during this stage, subjects have 
no recollection or only a vague impres-
sion of their experiences before waking.

Dream and Sleep Disorders
Evaluating dream studies that have in-
cluded patients with brain damage to 
the pons illustrate that REM sleep is not 
necessary for dreaming, but damage to 
the neocortex can adversely affect the 
dimensionality or colouring of dreams 

Table 1: States of consciousness between wakefulness and deep sleep.
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State of 
consciousness

Perception of 
environment

Reflective 
ability

Control over 
own actions

Memory 
retention

SC-Rating

Awake High High High High Highest

‘Daydream’ Medium High High Medium Higher

Lucid dream 
(REM subclass)

Medium Medium? Medium? Medium Medium

Non-lucid 
dream

Medium Low Low Medium Lower

Non-REM Sleep Low Low Low Low Lowest

[1,4]. Dream studies with dementia pa-
tients show that events of the previous 
day can be recalled through dreams 
without active recollection of the activ-
ity from memory. Similarly, L-Dopa, the 
current drug of choice for Parkinson's 
dementia, increases dream vividness 
and frequency [1]. It has also been dis-
covered that dopamine blockers, which 

are used as antipsychotic drugs, have 
the opposite effect on dreaming [1]. This 
makes sense as dreaming could be con-
sidered a controlled psychosis.

If dreams are not controlled by in-
duced muscle paralysis, it is possible to 
act dreams out. This condition is called 
REM sleep behaviour disorder [1] and is 
likely to cause harm to the dreamer or 
their partners as the dreamer tries to 
move or fend off an attacker. The muscle 
atonia occurs due to reduced secretion 
of monoamine neurotransmitters, re-
sulting in a lack of signal transmission 
to the muscles. This does not happen 
during non-REM sleep, allowing sleep-
walkers to get up and perform repeti-
tive tasks such as cleaning [7]. While the 
causes of sleepwalking are not definitive, 
it is known that is has a strong heredi-
tary component. Children of two sleep-
walkers are 60 % more likely to show 
this behavior than children from a con-
trol group [7]. However, minor activities 
such as smiling or laughing while asleep 
are common, and likely a sign of a good 
dream.



2014 International Graduate Program Medical Neurosciences

CNSNewsletter March 201416 FOCUS

In order to understand complex physi-
ological and pathological mechanisms, 
an animal-model based approach 

seems to be a reasonable tool in Life Sci-
ence research. Some of you reading this 
article are probably even working with 
animals to test a certain hypothesis. And 
perhaps you asked yourself:  Do animals 
have a conscious mind? Do they know 
what is happening to them? Do they 
know that they know?

Scientists and philosophers have 
been trying to answer the question of 
whether animals have consciousness 
for about 130 years now [1]. It is a highly 
complex topic, first because it is difficult 
to define consciousness and second due 
to the lack of language as an aid to inter-
preting animals’ experiences.

According to Thomas Natsoulas, 
there are six different definitions or 
stages of consciousness [2]. Many ani-
mals show evidence of what he defined 
as consciousness 3, “the state or facil-
ity of being mentally conscious or aware 
of anything”. It is also referred to as 
perceptual, primary or basic conscious-
ness. The standard procedure to test 
self-awareness in non-humans is the 
‘Mirror test’ established by Gordon Gal-
lup in 1970 [3]: Animals are marked with 
two scentless dye spots. The first ‘test’ 
spot is only visible to the animal by the 
use of a mirror. The second ‘control’ spot 
is placed on an accessible but visually 
completely hidden part of the animal. If 
the animal reacts only to the test spot 
and ignores the control spot, it can be 
concluded that the animal recognizes 
the mirror as an image of itself [3]. All 
great apes, bottlenose dolphins, orcas, 
elephants and European magpies have 
passed the mirror test and are thought 
to be self-aware [2]. Although a stan-
dard procedure for self-awareness, its 
validity is highly discussed as it is an ex-
clusively visual approach that excludes 
animal with poor visual perception. On 
a more general level, it remains debat-
able whether self-recognition is self-
awareness.

Perceptual consciousness enables 
the animal not only to be aware of ob-
jects, events, social relationships and 
memories, but also to make choices in 
order to get what they like or avoid what 
they dislike [2]. One example of percep-
tual consciousness is episodic memory, 
which includes awareness of oneself per-
ceiving an event on some remembered 
occasion. Clayton and colleagues were 

if there were neural structures respon-
sible for consciousness? Would we find 
these neural correlates of conscious-
ness (NCC) in humans and animals?

The issue of NCC is highly complex 
and too large to discuss in detail in this 
article. But one point should not be omit-
ted when discussing animal conscious-
ness: Intensive search for NCC did not 
disclose any structure or process neces-
sary for consciousness that is found only 
in humans [2].

The status quo of research strongly 
suggests that animals experience at 
least a basic level of consciousness [2].  
But the question of whether animals are 
conscious in a way humans are, is not 
(yet) possible to answer. We can answer 
very particular questions, e.g., whether 
a magpie reacts to a spot marked on 
itself or whether scrub jays remember 
the location and the age of their buried 
food. But such an abstract phenomenon 
as consciousness is very hard to verify 
without communication. So, as long as 
researchers cannot determine the level 
of animals’ consciousness, I play it safe 
and close the door behind my cat when I 
go to the toilet.
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able to demonstrate that scrub jays can 
learn that wax-moth larvae (preferred 
food for scrub jays) become unpalat-
able 5 days after the birds have stored 
them, but peanuts, a less preferred food, 
remain edible. After a training phase, 
which involved burying the food in dif-
ferent locations in sand, and replacing 
the sand to eliminate odor cues, at day 4, 
the jays were more likely to choose the 
location they knew contained larvae. But 
after five days they usually chose the 
location where they had buried peanuts 
[2]. In terms of purely behavioral criteria, 
the birds fulfill the ‘what’, ‘where’, and 
‘when’ criteria for episodic memory.

Although this state seems to include 
consciousness about objects and oneself, 
it does not necessarily include Natsoulas’ 
consciousness 4 – “thinking about one’s 
thoughts or those of others”. This state 
is also referred to as metacognition. A 
typical example of metacognition is the 
evaluation of the outcome of an exam. 
Even before having seen the questions 
on the sheet, one can anticipate whether 
it will be a pass or a fail. We know what 
we know or in unlucky cases just do not 
know. For a long time, this ability was 
thought to be an exclusively human 
feature. But growing evidence emerges 
that non-humans also have metacogni-
tive knowledge [2]. Foote and Crystal 
described metacognition in rats in 2007 
by an approach that followed a question 
similar to the students’ exam situation 
[4]: Can animals evaluate if they will 
pass or fail a test? To answer this ques-
tion, the animals had to perform a du-
ration-discrimination test were they had 
to press two different levers for short 
(2-3.6 sec) or long duration of sounds 
(4.6-8 sec). In one trial group, they had 
the opportunity to decline instead of re-
sponding. In another trial group they did 
not have this opportunity. Accurate per-
formance yielded great reward whereas 
failure was not rewarded. Declining the 
test yielded a smaller, but guaranteed, 
reward. If rats possess knowledge about 
what they know, it would be expected 
that they decline difficult tests (sounds 
in the middle of the range) and are less 
accurate on difficult tests they cannot 
decline [4]. This was indeed the result of 
the study [4].

These observations seem to support 
the hypothesis of animal consciousness 
but are they evidential? Neuroscientists 
try to solve the puzzle by investigating 
neuronal structures and processes. What 

Mirror, Mirror on the Wall, Am I Conscious after All?   
What We Believe We Know about Animal Consciousness
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Book Review: Consciousness Explained by  
Daniel Dennett

Consciousness is one of those wonderful topics where 
almost everyone can give valuable insight and input. 
Naturally, this also applies to the world of publishing, 

where scores of great books have been written from perspec-
tives grounded in everything from neuroscience to physics. 
But today’s book review comes (mostly) from philosophy, in 
the form of Daniel Dennett’s Consciousness Explained [1]. Al-
though written more than 20 years ago (1991), this book still 
provides fresh, engaging arguments about how he believes 
consciousness to be sculpted by the interaction of ongoing 
physical processes and societal engagement. Although some 
of the experimental data used to support Dennett’s argu-
ments (especially from computer science) are a bit dated, it 
seems that the majority of his thesis still carries significant 
weight, and holds up to (my) contemporary scrutiny.

The essential thesis of the book concerns the mind-body 
problem, or how neural transmission gives rise (or not, de-
pending on your point of view) to the complicated set of pro-
cesses that we know collectively as consciousness. Beginning 
with a survey of the troublesome aspects of the mind-body 
problem, Dennett unveils his Multiple Drafts theory of con-
sciousness, and then applies it to the conundrums posed in 
the first section. Thus, some of the more daunting aspects 
of discussion, especially for novices such as myself are kept 
manageable while keeping their weight and prestige as Big 
Questions.

That said, I also enjoyed the special appendices for sci-
entists and philosophers, which provide more information 
about the more technical aspects of the book such as clas-
sic experimental design. Overall, Dennett’s tone is light and 
humorous, and I feel that he does an excellent job of demon-

strating the pervasive-
ness of troublesome 
concepts such as 
Cartesian dualism in 
public discourse. One 
note of caution for the 
curious, however. Crit-
ics have previously 
suggested that the 
book would be better 
known as “Conscious-
ness Ignored” [2] or 

“Consciousness Ex-
plained Away” [3], due 
to its lack of attention 
to subjective, qualita-
tive aspects of mental 
processes. I will leave it to the reader to decide whether this 
designation is fair, and can only recommend this book as a 
great read, and very necessary voice in modern interpreta-
tions of the mind and brain. (ch)
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Source: Flickr, Dierk Schaefer

Anosognosia – Unawareness of Illness

You often hear sick people say: “No, I am not sick, I am 
not going to stay in bed, but I will go to that event!” But 
how about this: A young expert surfer suffered a severe 

head injury leaving him with paralyzed limbs. Weeks after the 
accident, he was asked if he could go surfing. He answered 
that he could if the wind was strong enough. Despite being in 
a wheelchair, he was not aware of his motor difficulties and 
did not seem to know of his hemiplegia [1].

This phenomenon is called anosognosia (from Greek  a – 
“without”, nosos “disease”, gnosis “knowledge”) and is not to 
be confused with the first example, which is denial - a psy-
chological defence mechanism which we all use from time to 
time. Anosognosia patients do not believe they are ill despite 
evidence to the contrary; their unawareness of illness or fail-
ure to acknowledge impairment has a biological basis caused 
by brain damage. It is especially frequent after brain injury to 
frontal, parietal or temporal cortical structures [2].  

Anosognosia can occur for various neurological impair-
ments such as visual or memory impairment. In patients with 
psychiatric diseases such as schizophrenia or bipolar disor-
der, lack of awareness of illness is a clinically recognized phe-
nomenon [3]. Referred to in this context as lack of ‘insight’, 
their failure to acknowledge their mental illness is one of the 
most common reasons for non-compliance with medication.

Awareness of illness has a big impact on treatment compli-
ance and outcome of mental diseases; therefore it is impor-
tant to decode the neurocognitive mechanisms underlying 
the unawareness of disease. Several studies have analyzed 
brain function and anatomy of anosognosia in schizophrenic 
patients [4, 5], but so far, no specific neural structures could 
be identified as most important for causing this unawareness.

Moreover, understanding unawareness in mental diseases 
may help us understand the neurological process of aware-
ness – how we perceive and monitor our present conditions. 
(cb)
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Have you ever had the feeling of re-living a situation, 
but you just can’t quite pinpoint where you have expe-
rienced it before? Or even more absurd, knowing what 

is going to happen, even though it being utterly impossible? 
Déjà vu (DV), french for ‘already seen’, is defined as ”any sub-
jectively inappropriate impression of familiarity of a present 
experience with an undefined past” [1].

As by definition, a term that is often linked to DV is ‘fa-
miliarity’. Cleary and colleagues have shown that DVs result 
from experiencing a novel situation which is similar to one 
in the past [2,3], e.g. when being presented with two similar 
pictures. 

However, it is important to take into account that these 
experiments solely rely on the subjective answers of the 
test participants. Still, this gives us a hint that DVs may have 
something to do with memory formation. But what is the neu-
rological origin of these DV experiences?

As is so often the case in neuroscience, pathological condi-
tions help us to understand underlying mechanisms of brain-
based phenomena. For example, it has long been known that 
DVs are a common feature of temporal lobe epilepsy. Patients 
may sometimes have implanted electrodes prior to surgery, 

which can be recorded from, when expe-
riencing a DV. Here, it has been observed 
that hippocampal or amygdalar activa-
tion can evoke a DV experience. Accord-
ing to theory based on this evidence, DV 
is an inappropriate activation of deep 
memory structures [4]. In line with this hypothesis,  and with 
the help of modern imaging technologies, a more recent 
study confirmed the role of mesiotemporal structures in the 
pathogenesis of DV [5].

The interaction of these processes may be illustrated by 
the so-called ‘tape recorder’ theory, which assumes that two 
different memory-related processes, memory encoding (‘re-
cording head’) and memory retrieval (‘playing head’), nor-
mally work together synchronously. However, during DV they 
may become asynchronous, or can even have one process 
becoming activated in the absence of the other [5]. (vl)

Neuroscience in Your Everyday Life
Why is it Again that we Experience Déjà Vus? 
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Do you also sometimes wonder about the simple neuro-
scientific questions in everyday life, but don’t really feel like 
looking them up right away? For questions like this, just mail 
us your question (cns-newsletter@charite.de) and Dr. Hare-
brained will give us his explanation in the next issue! Our next 
issues question: Why is it again that the way to a man’s 
heart is through his stomach?

 Example of familiarity experiment  
Source: Cleary et al, Psychon Bull Rev, 2009

Seeing is Believing. Or is it?

We have all heard the age-old idiom ‘seeing is believing’ 
at least once in our lives. But new research suggests 
that ‘believing is seeing’ too! In several independent 

experiments, different teams of researchers have shown that 
expectations can alter our visual perception. In the first of 
these studies, conducted in 2008, researchers showed that 
the perception of an ambiguous stimulus (a stimulus that can 
be perceived in more than one way, for example the Rubin’s 
vase, which can be perceived either as a vase or as two faces) 
was dramatically influenced by experimentally-induced ex-
pectations. Participants’ perceived direction of random dots 
in a kinematogram was influenced by their beliefs in a pre-
ceding learning phase [1]. Similarly, in 2010, another group of 
researchers found that participants in an eye-exercise condi-
tion, when primed with the mindset that visual improvement 
occurred with practice, demonstrated visual improvement 
relative to a control group [2]. Even more surprising was 
what they discovered when participants viewed a reverse eye 
chart. In a traditional eye chart, as letters get progressively 
smaller on successive lines, participants “expect” that they 
will only be able to read the first few lines. However, when 
they were shown a reversed and shifted chart, they were able 
to see letters that they could not see before [2].

Although expectations have pre-
viously been shown to have a pow-
erful impact on pain and emotion in 
placebo studies [3], these current 
findings show that expectations 
have a general influence on our 
experience of sensory input. They 
also show that mind-set manipula-
tions can counteract physiological 
limits at least in the visual domain 
(‘mind over matter’ is now more 
than just an inspirational saying). 
Furthermore, these new results are 
the starting point for the investigation of how belief systems 
are biased and vulnerable to expectation in pathological 
states such as delusions. It certainly changes the idiom from 
‘seeing is believing’ to ‘believing is seeing’! (arm)
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Antidepressants Are Not for Everyone
By Ruben Marquina, PhD Student Medical Neurosciences  
(AG Endres)

A recent study suggests that de-
pressed patients with less brain 
activity in the insula respond bet-

ter to cognitive therapy, and those with 
greater activity than normal respond 
better to pharmacological treatment.

Diagnosing depression is a long pro-
cess of trial and error for both patient 
and physician, involving different treat-
ments. Treatments usually prove effec-
tive, but sometimes they do not. It is 
then that patients have to try several 
drugs before they find the one that best 
suits them. Now, new discoveries may 
soon help physicians use brain scans to 
choose the best drug or psychotherapy 
for each individual situation.

In the introduction to a recent study, 
led by Helen Mayberg from Emory Uni-
versity, the authors explain that only 
40 % of patients with depressive disorder 
experience an initial improvement with 
the first treatment they try, observing in 
the long run that in some cases psycho-
therapy would have worked better than 
antidepressants. Could there be a way 
to know early on which therapy would 
be most efficient? They reported in their 
study that positron emission tomogra-
phy (PET) may reveal the answer [1].

Biomarkers of Cerebral Activity
Imaging is useful because it allows scien-
tists to identify certain patterns of brain 
activity that are associated with the ef-
fectiveness of a given treatment. These 
biomarkers are crucial in classifying de-
pression in an individual based on behav-
ioral reactions to specific events, or in 
determining whether there is indeed a 
biological basis for depression. It is this 
phenomenon that neuroscientists are in-
creasingly trying to understand; the pos-
sible circuits and brain regions involved 
in depression. Three of the most impor-
tant areas studied are the right anterior 
insula, which is involved in awareness 
of internal states (self-awareness), the 
amygdala, the seat of emotions, and the 
hippocampus, which is associated with 
sleep, hunger, and libido.

Suspecting that activity in the insula 
could be related to different types of 
depression, Mayberg’s group conducted 
the following experiment: They recruited 
65 patients with major depression, mea-
sured the metabolic activity of their right 
anterior insula, and treated one group 
with the antidepressant escitalopram for 
12 weeks and a second group with cog-
nitive therapy. At the end of both treat-

ments, the authors compared the brain 
circuits of those patients that had man-
aged to overcome depression with those 
who were still depressed. It was here 
that they saw that the insula was the key 
area of the brain which determined the 
success of the experiment. According to 
their data, those who had low activity in 
the anterior insular cortex had better re-
sults if they had received psychotherapy 
instead of medication. In contrast, those 
who had high activity in this brain area 
benefited more from the drugs than 
from psychotherapy sessions.

The conclusion of the study is very 
clear: “If the results are confirmed in 
larger independent experiments, the 
metabolic activity of the insula could 
be the first biomarker available for bet-
ter selection of initial treatment for de-
pression.” Obviously, this would have 
substantial medical relevance because 
psychotherapy and antidepressants take 
time to work. To be able to identify the 
specific needs of each patient could save 
months of ineffective treatment. In the 
US, every year, 6.7 % of adults meet the 
diagnostic criteria for depression; nearly 
2 % of adults actually have the disorder. 
Only half of these adults receive treat-
ment and only half of these receive suit-
able therapy [1].

In an online video from Emory Univer-
sity, Mayberg explains that PET scans are 
perhaps the best tool to start with before 
any therapy is chosen because these 
scans focus on the origin of the disease. 
Once good biomarkers are identified on 
a scan, surrogate biomarkers found in 
blood could provide an easier and more 
affordable option to test patients [2].

Decades ago, the world was aston-
ished by the discovery of the structure 
of human DNA. Today, current trials 
that study the possibility of predicting 
therapeutic efficacy in a given pathology 
seem just as astonishing. I do not think 
that anybody would want to take antide-
pressants unnecessarily, especially if we 
could establish in advance that a nonin-
vasive alternative might be successful. 
For now, Mayberg’s study has captured 
the attention of several medical research 
centers and could represent a revolution 
in the diagnosis of depression, far sur-
passing the currently used diagnostic 
standard – the Diagnostic and Statistical 
Manual of Mental Disorders (DSM).

Overall, it is important to stress that 
before drawing definite conclusions, it is 
necessary to replicate and validate these 
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findings in a study in which patients are 
treated according to the 'prediction' of 
PET. Similarly, new work should also 
evaluate the usefulness of the technique 
when other types of drugs and psycho-
therapies are used. Furthermore, it could 
also be that after endless discussions 
about whether psychotherapy or drugs 
are more effective in treating depression, 
we may discover that different personal 
cases correspond to different biological 
subtypes, according to which we would 
be able to distinguish and prioritize each 
alternative.

Source: http://cs.wikipedia.org/wiki/Escitalopram

 Vincent van Gogh’s 1890 painting Sorrowing old man  
(‘At Eternity’s Gate’) 

Source: http://en.wikipedia.org/wiki/Major_depressive_disorder
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Elena Bros
Best Talk of the BBD 2013

Mitochondria, the or-
ganelles that pro-
vide most of the en-

ergy to neurons, are usually 
depicted as single, tubular, 
individual organelles. The 
reality is that mitochon-
dria can adopt a variety of 
conformations: they can be 

round, vacuolated or even donut-shaped, they can fuse with 
other mitochondria to form a large network of interconnect-
ed organelles, or they can divide to become multiple individ-
ual entities. Whereas it is not entirely clear why mitochondria 
change their morphology, some conformations have been 
systematically described in models of neurological diseases, 
and are thus regarded as pathological.

At the Berlin Brain Days, I talked about how we can change 
the morphology of mitochondria that are located within the 
axons. This was based on a series of experiments where we 
induced oxidative stress in the axons and, as a consequence, 
the mitochondria changed from elongated to round. Not only 
did their external morphology change, but so did their inter-
nal structure. More importantly, once  round, they stopped 

producing ATP. As expected, the axons containing round, 
non-functional mitochondria degenerated much faster than 
their counterparts with elongated mitochondria.

At some point we noticed that, after inducing oxidative 
stress, not all mitochondria became round at the same time. 
We typically observed clusters of globular mitochondria in-
terspersed with clusters of tubular mitochondria. This was 
because the earliest morphological changes only affected 
those mitochondria located at the nodes of Ranvier, the tiny 
segments of myelinated axons that are not covered by my-
elin but instead contain most of the axon's sodium channels. 
From there, mitochondrial alterations were transmitted to 
adjacent mitochondria and progressed in a bilateral manner, 
until, eventually, the entire mitochondrial population of the 
axon was affected. As is typical in scientific research, this 
finding led to a new set of questions: is the lack of myelin 
exposing the mitochondria to oxidative damage? Is the high 
density of sodium channels responsible for the mitochondrial 
changes? Can we target these alterations for neuroprotec-
tion? We are not certain what the answers to these questions 
are yet, but we are definitely working to shed more light on 
this issue and hope to come up with some positive news soon. 
Perhaps at the next edition of the Berlin Brain Days.

Marietta Zille
3rd Best Talk of the BBD 2013

Are you wondering 
whether you should 
publish negative data? 

Yes, you definitively should! 
There is a huge publica-
tion bias in science towards 
publishing only positive re-
sults, which can create many 
problems in performing new 
experiments based on previ-

ous findings. Failure to replicate previous findings is probably 
not a foreign experience to many of us.  If you do not repro-
duce a previous study's key findings before you start your 
own experiments, you might end up with a big surprise two 
or three years later when things don’t work out. AND, it is not 
only about your thesis or this one paper, but a lot of taxpay-
ers’ money as well.

In November, I presented a part of my PhD thesis project 
at the Berlin Brain Days: In this project, I used Annexin A5 to 
visualize cell death following experimental stroke. Annexin 
A5 is a 36kDa protein that specifically binds to phosphatidyl-
serine and is translocated to the outer leaflet of a cell when 
cell death occurs. It may be labeled in a number of different 
ways for imaging, and its role has already been extensively 
studied and successfully established in cancer, atheroscle-
rosis, and myocardial infarction. In stroke, Blankenberg and 
colleagues used the radioactively labeled 99mTc-HYNIC-An-
nexin A5 in single-photon emission computed tomography 

(SPECT) to show that it can be used to visualize cell death in 
stroke patients as well as animal models of cerebral ischemia 
[1, 2].

Based on these findings, we performed a study using 
AnnexinA5 labeled with Cy5.5 – a near-infrared dye – and 
demonstrated that it was indeed specific to dead/damaged 
cells after focal cerebral ischemia in the mouse (60 minute 
middle cerebral artery occlusion model) [3]. However, when 
we employed a radioactively labeled version of Annexin A5 
(99mTc(CO)3-HIS-cys-Annexin A5-AF568) in SPECT imaging 
in the same animal model of stroke, we were not able to de-
tect Annexin A5 at any of the time points studied (24-72 h af-
ter stroke). In contrast, Annexin A5 could be detected in the 
positive control, which was ethanol-induced muscular cell 
death. In addition, ex vivo autoradiography and fluorescence 
microscopy revealed that Annexin A5 could not be specifi-
cally enriched inside the lesion after stroke. Whether this is 
due to a lack of tracer penetration into the brain cannot be 
inferred from our project and may hopefully be the subject 
of further study.

It is no shame to publish negative results – in contrast, you 
can even win awards with it and prevent others from trying 
the same thing over and over again!
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Timo Torsten Schmidt
Best Poster of the Berlin Brain Days 2013

Using neuroimaging 
techniques to produce 
images that show how 

brains produce mental im-
ages – that’s what I present-
ed at the BBD. Research on 
mental imagery or the ability 
to form mental representa-
tions in the absence of per-

ceptual stimulation has a long tradition in cognitive psychol-
ogy. While most research has focused on visual imagery, we 
studied imagery in the somatosensory system. Together with 
Prof. Dr. Felix Blankenburg (Freie Universität, Berlin) and Dr. 
Dirk Ostwald (MPI for Human Development, Berlin), I carried 
out an fMRI study where subjects had to imagine the sensa-
tion of tactile stimuli on their fingertips. The task compelled 
subjects to form mental representations of fine-sensory 
detail and allowed the behavioral assessment of their suc-
cess. We found support for the concept that imagery recruits 
sensory brain regions (here, the primary somatosensory cor-
tex), similar as during perception. This principle is known as 

perceptual grounding of the mental representation. Further, 
we found evidence for a modality-independent construction 
network, which is related to the assembly of a mental repre-
sentation. Finally, the interaction of the construction network 
with sensory cortices was characterized by changes in func-
tional connectivity.

The BBD 2013 was a valuable opportunity for me to pres-
ent my poster titled, “Imaging Tactile Imagery: Changes in 
functional connectivity characterize perceptual grounding”. 
During my master's studies in the Medical Neuroscience pro-
gram, I had already participated in the BBD, without present-
ing a poster however. Currently, I am doing my PhD at the 
graduate school “GRK 1589: Sensory Computation in Neural 
Systems”, hosted by the Bernstein Center for Computational 
Neuroscience (BCCN). I deeply appreciate BBD's effort to 
foster collaboration between Berlin’s neuroscience schools 
and Institutions. While it appears challenging to bridge gaps 
between molecular, systems or computational approaches, 
for me, it has always been inspiring to get a glimpse of what 
other people are working on.

Laura Empl
2nd Best Poster of the BBD 2013

Last November, I had 
the chance to pres-
ent my master’s thesis 

project in the form of a post-
er at the Berlin Brain Days. 
Working on this project, I ex-
amined the effects of deep 
brain stimulation (DBS) in 
the medial forebrain bundle 

(MFB) on depressive-like and reward-seeking behavior in the 
Flinder’s sensitive line (FSL) of rats, a widely used and vali-
dated genetic animal model of depression [1].

DBS is a neurosurgical technique where electrical stimula-
tion is directly delivered to specific brain areas through im-
planted electrodes. Since the cardinal symptoms of major de-
pression (MD), such as anhedonia (i.e. inability to experience 
pleasure), seem to depend on the immediate reward circuitry, 
DBS within this circuitry has recently been under vigorous 
investigation as a new treatment option for MD.

In my project, we aimed to find out whether DBS in the 
MFB, a crucial component of the reward circuitry [2], would 
generate antidepressant effects in FSL animals. Additionally, 
we set out to examine if MFB-DBS could achieve this effect 
by actively changing the reward-seeking behavior of these 
animals. For this purpose, FSL and control rats were bilat-
erally implanted with electrodes in the MFB. Several behav-
ioral tests were performed on them in order to analyze their 

depressive-like behavior following DBS treatment. Amongst 
others, these tests included a sucrose consumption test 
(SCT, which measures anhedonia) and the forced swim test 
(FST, which measures despair). Reward-seeking behavior of 
FSL and control animals was further tested using the intra-
cranial self-stimulation (ICSS) paradigm. ICSS is a commonly 
used tool to quantify the effects of various manipulations on 
the brain's reward system [3] and involves rodents actively 
pressing a lever which provides them with rewarding electri-
cal stimulation to the brain. In this study, the rats’ pressing 
behavior was primarily analyzed following DBS treatment. 
We found that MFB-DBS did in fact exert anti-depressant 
activity in FSL animals, but not necessarily control animals 
when tested in SCT and FST. Interestingly, MFB-DBS did not 
seem to have an effect on reward-seeking behavior for either 
phenotype.
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Contest

We are always interested in including your contributions. You can submit anything you see fit on the 
topic of neuroscience. Send us your most exciting microscopic pictures, or a creative photo, thoughts 
on neuroscience or self-written poems – whatever comes to mind! The best contribution will be 
published and rewarded with the book “Consciousness Explained”. So, what are you waiting for? Start 
the engine of your mind and get going! Trust us, it is worth participating! Send your contribution to 
cns-newsletter@charite.de to win the book “Consciousness Explained”. Deadline for submission for the 
next issue: April 30th, 2013.
This issue’s winner is Rick Cornell Hellmann who contributed the article “Consciousness and Dreams” 
as well as many other articles in the previous issues. Thank you very much for your contribution.

Requiem for a Life

After a long and daunting winter, sneaking through ev-
ery little corner in the small, dark blue window was 
the sunlight with every particle carrying warmth and 

hope along. The flickering shadow of the white, dancing cur-
tain and the soft, welcome breeze of a Sunday morning had 
revived the lonesome room. One afternoon, more than five 
years ago, he stood at the edge of that half-open window 
ready to jump from the third floor. His mind was struggling 
with relentless thoughts; two familiar yet uncanny voices per-
sistently called on him and most often insulted him.

“Jump from the window, you are useless”, someone said.

“He is stupid. Everyone is against you, everyone hates 
you”, said another.

Someone knocked on the door: “John, John, open the 
door please.”

He quickly rushed to the window, his heart racing like a 
brakeless speeding train, about to fall off a cliff.

“John, John”, someone kept knocking on the room door.

“What are you waiting for, you silly retard”, said a voice.

“John, it’s your brother, please open the door.”

“He’s just a fool”, replied another.

“He’s incapable of anything.”

“John, what's going on?”

“Jump, Jump, Jump, Jump...”

“The supreme principle of the universe is apprehensible 
through introspection”, said Schopenhauer. Like look-
ing through the window of your invisible yet existing mind 
where the self has comfortably instated itself beyond all and  

every other existence. It is the black box of every human be-
ing wherein the metaphysical world of experience, thoughts, 
and awareness are secretly sheltered. But what if you peaked 
in and nothing dominated but overwhelming thoughts and 
hateful voices?
If it weren’t for fate that allowed John’s younger brother 
to break in and grab him from the legs, John’s inexplicable 
struggle as well as life would have been over. Everyone cried, 
they were terrorized; moments of fear had shaken their lives 
when their brother was diagnosed with Schizophrenia; when 
their lively home was filled with darkness and despair; when 
reality and delusions intermingled and interchanged posi-
tions.
A few years later, John has somehow recovered. In and out 
of the hospital, he starts to re-discover the beautiful side 
of the world. At times, he still hears what was described to 
him as hallucinatory voices emanating through a mis-wired 
brain and chemical disturbances. Despite the days he spends 
motionless sitting in front of an isolated garden whose trees 
have yet to recover from the cold winter, and despite the 
change incurred onto who he was, he ceases not to survive. 
Yesterday was his monthly visit to the doctor. Well groomed 
and quiet, he answered all questions patiently. “How do you 
feel now John?”, asked the physician. He glanced at his piti-
ful brother sitting across but remained silent. If only words 
could explain how he felt everything yet nothing, how his dis-
traught mind and shattered soul were on the brink of mad-
ness and collapse. If only he could utter the sad story of how 
a tormented mind had been fighting to remain within the di-
mensions of sanity. He gazed at everyone in the room then 
turned towards a small window on the other side of the room 
and silently gasped for life. (ys)

Thanks to Ahmed Khalil for his suggestions.

Type: Lab Rotation
Project Title: How does DTI Fiber connectivity to deep-brain-stimulation electrodes relate to clinical outcome of patients? 
Field of Research: Neuroimaging & Deep brain stimulation 
Possible starting date/deadline for application: open
Research Group: Movement Disorders Unit, AG Kühn, KFO 247, Charité – University Medicine Berlin
Contact: Dr. med. Andreas Horn, andreas.horn@charite.de, +49 30 450 660 279

Open Positions for Master Students in Neuroscience 
Research in Berlin 



www.medical-neurosciences.de

23CNSNewsletter March 2014 Topic



2014 International Graduate Program Medical Neurosciences

CNSNewsletter March 201424 News in Brief & WhazzUp?

Imprint

Charité NeuroScience (CNS)
Corresponding Address
Charité – Universitätsmedizin Berlin
International Graduate Program Medical 
Neurosciences, Charitéplatz 1, 10117 Berlin
ralf.ansorg@charite.de, t: +49 30 2093-4585
f: +49 30 2093-4590

Contact
cns-newsletter@charite.de

Editorial Staff
Apoorva Rajiv Madipakkam(arm), Betty Jurek (bj), 
Claudia Bentz (cb), Constance Holman (ch), Filip 
Morys (fm), Laura Empl(le), Luke Tudge (lt), Marietta 
Zille(mz), Veronika Lang(vl), Yasmine Said(ys)

Proofreading
Ahmed Khalil, Apoorva Rajiv Madipakkam, Constance 
Holman, Jennifer Flynn, and Luke Tudge

Layout, Typeset and Illustrations
Viktoria Stoiser

Contributers
Ann-Christin Ostwaldt, Elena Bros, Henrik Walter, John-
Dylan Haynes, Mostafa Nashaat Abdelhamid, Nikolas 
Karalis, Rick Hellmann, Timo Schmidt, Vera Ludwig

March

10-11 Lab-on-a-Chip European Congress / Advances 
in Biodetection & Biosensors / Advances in 
Microarray Technology (http://bit.ly/16Wee6S)

10-14 Brain Awareness Week  
(http://www.baw-berlin.de)

12 Award Ceremony Gottfried Wilhelm 
Leibniz-Preis 2014 (http://www.dfg.de/
gefoerderte_projekte/wissenschaftliche_
preise/leibniz-preis/2014/)

15 Long Night of Museums 
(http://www.lange-nacht-der-museen.de/)

19-23 30th International Congress of Clinical 
Neurophysiology and 58th Annual Meeting 
of the German Society for Clinical 
Neurophysiology and Functional Imaging 
(http://www.iccn2014.de/)

April

2-4 19th Leipzig Workshop: Cytomics and Cell 
Therapies (Incorporating 12th International 
Workshop Slide-Based Cytometry)  
(http://www.embo.org/events)

9-12 8th International Symposium on 
Neuroprotection and Neurorepair  
(http://www.neurorepair-2014.de/)

26 Long Night of Opera and Theatre  
(http://langenacht.berlin-buehnen.de/)

May

5-6 7th Charité Entrepreneurship Summit: From 
Big Data to Precision Medicine  
(http://www.charite-summit.de/)

10 Long Night of Sciences  
(http://www.langenachtderwissenschaften.
de/ )

14 Long Night of Industry  
(http://www.langenachtderindustrie.de/
standorte/berlin/region.html)

14-16 CRISPR 2014 – The Prokaryotic Immune 
System CRISPR / CAS  
(http://www.crispr2014.de)

21-23 NeuroDoWo 2014: 25th Neurobiology Doctoral 
Students Workshop  
(http://neurodowo.nwg-info.de/)

PhD Applications September 2013
We would like to warmly welcome our new PhD students 
to the program: Betty Jurek (AG Prüß), Laura Korvers (AG 
Kettenmann), Anna Kufner (AG Ebinger, MSc MedNeuro 2011), 
Shuyan Liu (AG Heinz), and Ekaterini-Maria Lyras (AG Priller, 
MSc MedNeuro 2012).

Admission Symposium 2014
On March 17-18th, 2014, the admissions symposium for the 
final selection interviews will take place. We are looking for 
current MSc and PhD students willing to give brief lab visits 
as well as campus walks. Email ralf.ansorg@charite.de if you 
want to help out (probably as you had been walked around 
by students last year). On the first day, the casual meet-and-
greet with pizza and beer at the HGS lounge is almost a tradi-
tion by now, followed by a visit to a local pub afterwards.

Master Thesis Project Symposium
On April 1st from 2-5pm, our senior Master students will pres-
ent their Master Thesis proposals as part of the module, Ex-
perimental Design. We have 8 oral and 9 poster presenta-
tions lined up. During a break for discussion, beverages and 
snacks will be provided. Faculty and students (MSc/PhD) alike 
are cordially invited to join the symposium. Venue: Humboldt 
Graduate School, Room 144.

Brain Awareness Week 2014
This year’s Brain Awareness Week will take place from March 
10-14th, 2014. Together with other neuroscience graduate 
schools, we organized a couple of activities. Check out the 
full schedule at www.neuroscience-berlin.de/baw.

MSc Applications 2014
Our call for applications was well received and we got 376 
registrations on our new online application system. A total 
of 212 completed applications were thoroughly evaluated by 
our selection committee, consisting of the admissions com-
mittee and dedicated members of our faculty. Special thanks 
go to Drs Jochen Fiebach, Tatiana Korotkova, Stefan Mergler, 
Alexey Ponomarenko, and Ulf Strauß.
We invited 66 applicants to sit the first admission test (sub-
ject test) taking place on February 13/14th, 2014, all around 
the world.


