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MindBrainBody
Institute

The MindBrainBody Institute is situated at
the Berlin School of Mind and Brain (a
graduate school of the Humboldt-Universitat
zu Berlin established by the German
Excellence Initiative in 2006) and closely
linked to the Department of Neurology at the
Max Planck Institute for Human Cognitive
and Brain Sciences (MPI CBS Leipzig).
Research at the MindBrainBody Institute
focuses on three research areas related to
mind-brain-body interactions using
neurophysiological,  neuroimaging  and
behavioral methods - also in combination
with virtual reality setups:

e Mind-body-emotion interactions, stress,
and their relation to vascular risk factors
like hypertension

e Conscious and unconscious perception in
somatosensory system

e Stroke with focus on somatosensory
symptoms, as well as pain and emotional
disturbance

Research projects are performed in close
partnership with other groups at the Berlin
School of Mind and Brain, at the Department
of Neurology at MPI CBS Leipzig, the
Competence Network Stroke, the excellence
Cluster NeuroCure at Charité (Humboldt-
Universitdt zu Berlin, Freie Universitat
Berlin), the Center for Stroke Research
Berlin (CSB), and the Bernstein Center for
Computational Neuroscience.

For example, in a recent project (VReha), we
- in collaboration with technical, clinical, and
industry partners, investigate the use of
virtual reality for the diagnosis and
rehabilitation of cognitive deficits in
neurological disorders.

For more details and updates, please visit our
website: www.mindbrainbody.de

6th Mind, Brain & Body
Symposium

On behalf of the MindBrainBody Institute,
we are pleased to welcome all young
researchers to participate and present at the
6th Mind, Brain & Body Symposium (MBBS
2018) which takes place on March 15-16,
2018 in Berlin, during the International Brain
Awareness Week (March 12-18, 2018). We
are happy to welcome postdoctoral and

doctoral researchers as well as Master
students in the domains of cognitive,
affective, social neurosciences, cognitive

neurology, neuropsychiatry, and psychology
or other behavioral and social sciences. The
symposium  program includes keynote
lectures, workshops, presentations by
applicants, and a poster session (with a Poster
Prize) as well as an MBB Young Scientist
Award. In the last two years, the Poster Prize
of MBBS 2016 was awarded to Katie Groves
(University of Essex), and MBBS 2017 to
Lise Hobeika (Sorbonne Universités) and
Toni Muffel (MP1 CBS Leipzig).

MBB Young Scientist
Award

As in previous years, also this year we will
grant the MBB Young Scientist Award,
which will provide the winner with the
opportunity of a funded research stay at the
MindBrainBody Institute in Berlin or at the
Department of Neurology, Max Planck
Institute for Human Cognitive and Brain
Sciences (MPI CBS Leipzig). Applicants
could submit a project idea in the research
domains of the MindBrainBody Institute that
could be performed in a 3-month period
within one year. The winners of last year’s
MBB Young Scientists Awards (2016) were
Pawel Motyka (University of Warsaw), and
Pietro Sarasso (University of Turin), and
MBB Young Scientists Awards (2017) to
Birgit Nierula (Institut d'investigacions
Biomediques August Pi i Sunyer (IDIBAPS).



6th Mind, Brain & Body Symposium Hﬂ

March 15-16, 2018 Berlin
Venue: Humboldt-Universitat zu Berlin | Berlin School of Mind
and Brain Festsaal | 2" floor | LuisenstraRe 56, 10117 Berlin

Program

Thursday, March 15, 2018
18:00-19:00 Registration

19:00-20:00 Keynote Public Lecture & Discussion (in German)
Moderator: Prof. Dr. Arno Villringer (Berlin/Leipzig)

Prof. Dr. Dr. h.c. Wolfgang Prinz (Leipzig)
Bewusstsein erkléren: Wie geht das?

20:30-21:00 Reception & Poster Session A
Posters Nr. 1-10 Venue: Festsaal

21:00-21:30  Reception & Poster Session B
Posters Nr. 11-20 Venue: Festsaal

Friday, March 16, 2018
09:25-09:30 Welcoming Remarks
Prof. Dr. Arno Villringer (Berlin/Leipzig)

09:30-10:10 Keynote Lecture 1
Moderator: Prof. Dr. Arno Villringer (Berlin/Leipzig)

Prof. Dr. Catherine Tallon-Baudry (Paris)
Visceral inputs, brain dynamics and subjectivity

10:10-11:10  Panel 1: Oral Presentations by Participants
Chairs: Fivos Iliopoulos (Berlin) & Juliane Doehler (Leipzig)

1. Federico Raimondo (Buenos Aires)

Y
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When the heart reveals the mind: Probing consciousness in brain-heart

interactions in non-communicating patients
2. Franziska Storbeck (Berlin)

Delayed recognition of facial emotional expressions in Bell’s palsy

3. Dominique Makowski (Paris)
Engagement with fiction as an altered state of consciousness

4. Dr. Jaan Aru (Tartu)

Expectation creates something out of nothing: illusory perception when

attention is diverted away
11:10-11:30 Coffee Break



11:30-12:30

12:30-13:30
13:30-14:10

14:15-14:55

15:00-15:40

15:40-16:00
16:00-17:00

17:00-17:40

17:40-18:00

Parallel Workshop 1
Chair: Dr. Till Nierhaus (Berlin/Leipzig) | Venue: Festsaal

Dr. Radoslaw Martin Cichy (Berlin)
How do artificial neural networks help to understand visual perception?

Parallel Workshop 2
Chair: Prof. Dr. Vadim V. Nikulin (Leipzig) | Venue: Room 220

Dr. Maria Herrojo Ruiz (London)
Neural processes underlying self-monitoring and awareness during complex
sensorimotor behaviour

Lunch Break

Poster Session C Poster Session D
Posters Nr. 21-30 Posters Nr. 31-40
Venue: Room 220, 1st floor Venue: Festsaal
Poster Session E Poster Session F
Posters Nr. 41-50 Posters Nr. 51-60
Venue: Room 220, 1st floor Venue: Festsaal

Keynote Lecture 2

Chair: Martin Grund (Leipzig)

Prof. Dr. Melanie Wilke (Gottingen)

Disentangling conscious perception from decision making and visuomotor
processes

Coffee Break

Panel 2: Oral Presentations by Participants
Chairs: Esra Al (Berlin/Leipzig) and Elena Cesnaite (Leipzig)

5. Maria Viktoria Stuckenberg (Leipzig)

Audio-visual prediction effects: An event-related potential study with
synchronous vs. asynchronous bimodal stimulation

6. Andrei Rodionov (Helsinki)

Stimulation-induced neuroplasticity in spinal cord injury treatment: from
mechanisms to clinical applications

7. Lara Puhlmann (Leipzig)

Three types of contemplative mental training differentially influence change in
the inflammatory markers Interleukin-6 and C-reactive protein

8. Dr. Haakon Engen (Cambridge)

The neural component process architecture of endogenous emotion generation
Keynote Lecture 3

Chair: Prof. Dr. Arno Villringer (Berlin/Leipzig)

Prof. Dr. Carsten Finke (Berlin)

Memory disorders in the young - function and dysfunction of the NMDA receptor
Closing Remarks and Certificate Distribution



Keynote Lecture & Workshops
Abstracts



Public Keynote Lecture
Thursday, March 15, 2018 at 19:00

Prof. Dr. Wolfgang Prinz
Max Planck Institute for Human and Brain Cognitive Sciences, Leipzig, Germany

Bewusstsein erklaren: Wie geht das?

Subjektivitat und Bewusstsein gelten als Phanomene, die wir nicht einordnen kénnen.
Wie musste eine Erklarung aussehen, die uns zufriedenstellt? Korrelative Erklarungen
reichen hierfiir nicht aus; was wir brauchen, sind Fundierungserklarungen. Was heift
das? Zur Illustration diskutiere ich einen theoretischen Ansatz, der auf drei Thesen
beruht. (1) Bewusstsein beruht auf Selbst-Représentation. Deshalb brauchen wir fiir eine
Fundierungserklarung von Bewusstsein eine Theorie der Selbst-Reprasentation. (2) Die
Theorie der Sozialen Spiegelung erklart, wie Selbst-Repréasentation durch soziales
Lernen erzeugt wird. (3) Soziale Tatsachen wie Selbst-Représentationen sind ebenso real
und wirksam wie Naturtatsachen.

English translation:
What it takes to explain consciousness

Consciousness and subjectivity are considered enigmatic and somewhat elusive
phenomena. This raises the question what counts as an appropriate explanation for them
— one that satisfies our explanatory needs. | argue that we need foundational rather than
correlational explanations. To illustrate what this means, | outline a theoretical
framework that raises three major claims. (1) Consciousness relies on implicit self-
representation; (2) Self-representation builds on social mirroring, i.e. modeling self on
others; (3) Social kinds like self-representations are no less real and efficacious than
natural kinds are.



Keynote Lectures
Friday, March 16, 2018

Keynote Lecture 1:
Prof. Dr. Catherine Tallon-Baudry
Ecole Normale Supérieure Paris

Visceral inputs, brain dynamics and subjectivity

Subjectivity refers to the most fundamental feature of consciousness, namely the pre-
reflective first-person perspective inherent to all conscious experiences: when | see a
landscape, or when | feel happy, or when | choose red wine, the experience or decision
is intrinsically mine. How is subjectivity implemented in the brain? Consciousness
research has so far focused mostly on information processing and high-level cognition,
leaving subjectivity itself unaccounted for. | propose that subjectivity is rooted in the
neural monitoring of visceral organs. The hypothesis relies on two vital organs that
continuously generate their own rhythmic electrical activity, the stomach and the heart,
and therefore continuously send information up to the neocortex, even in the absence of
bodily changes. Cortical responses to those visceral signals would define the organism
as an entity at the neural level, and create a subject-centered reference frame from which
first-person perspective could develop. We have recently obtained evidence in humans
supporting this model, both at rest and in various experimental settings targeting
perceptual consciousness and self-consciousness. The neural monitoring of visceral
organs thus provides a new lead to understand how subjective experience can emerge
from a biological organism.

Keynote Lecture 2:
Prof. Dr. Melanie Wilke
Department of Cognitive Neurology, University Medicine Goettingen (UMG)

Disentangling conscious perception from decision making and visuomotor
processes

To study the neural basis of conscious perception, experimenters seem obliged to resort
to reports from the studied subjects to know about its presence or absence. This might
have biased the search for the neural correlate of consciousness (NCC), leading to the
question that is at the center of this talk: Did we not confuse the processes that generate
visual experience with the (meta)cognitive processes enabling us to decide on the
conscious content, attend to it, store it, and report about it? Drawing conclusions from
electrophysiological and fMRI studies in monkeys and humans, the talk will first address



which signals and brain regions continue to correlate with conscious vision without the
requirement of a behavioral report. Second, the consequences of parietal and thalamic
perturbations and lesions on conscious vision versus visuomotor decisions will be
presented. Finally, future paths on how to avoid or control for report-related confounds
in the study of conscious perception will be discussed.

Keynote Lecture 3:
Prof. Dr. Carsten Finke
Berlin Scholl of Mind and Brain, Humboldt Universitat Berlin and Department of

Neurology, Charité Berlin
Memory disorders in the young - function and dysfunction of the NMDA receptor

In 2007, a new neurological disorder was identified that is caused by autoantibodies
against the NMDA receptor and that mainly affects young women — anti-NMDA
receptor encephalitis. The NMDA receptor is the central molecular mechanism for
learning and memory and the highest density of this receptor is found in the
hippocampus. Consequently, patients with anti-NMDA receptor encephalitis suffer —
among other symptoms — from severe and long-lasting memory deficits. The talk will
first give an overview of physiological memory mechanisms that depend on the intact
NMDA receptor and then present clinical and neuroscientific findings from patients with
NMDA receptor dysfunction.



Parallel Workshops
Friday, March 17, 2017 at 11:10-12:40

Workshop 1 (Festsaal):
Dr. Radoslaw Martin Cichy
Neural Dynamics of Visual Cognition, Freie Universitat Berlin

How do artificial neural networks help to understand visual perception?

In recent years, artificial neural networks (ANNSs) have taken center stage in computer vision,
and inspired brain-related research that aims to harvest the insights from computer vision for
a better understanding of the biological visual system. The workshop has two parts. In the
first part, | will highlight particular recent research efforts that compare ANNs to primate
brain activity. In the second part, | aim to initiate a debate on the exact scientific value of
these efforts. This is a question of philosophy of science in a particular scientific context. This
part will strongly depend on the participant’s input, and might address questions like: What
do we expect from a scientific model of the visual brain: what is a good model, what is a bad
model? How do ANNs compare to other types of modelling, e.g. how do those models fare in
comparison to the models you use, other research approaches (in particular your own)? How
do ANNs (and models in general) relate to “theory”?

Workshop 2 (Room 220, 1st floor):

Dr. Maria Herrojo Ruiz
Department of Psychology, Goldsmiths University of London, and Charité Medical University of
Berlin

Neural processes underlying self-monitoring and awareness during complex
sensorimotor behavior

An increasingly influential approach in neuroscience is to investigate how monitoring of
cardiac information can influence consciousness and perception. How neural processing of
internal bodily signals, such as heartbeats, impacts action monitoring during real-time
performance remains, however, unexplored. In this workshop we will address how the
recording of neurophysiological and cardiac activity combined with ongoing performance of a
complex sensorimotor task can be used to investigate the impact of incoming interoceptive
information on error-monitoring. Here, we use skilled piano performance as an example of
complex sensorimotor performance. In this context, previous studies have revealed the neural
signatures of early preconscious error detection and subsequent evaluation during memorised
piano performance. Building on those previous results, this workshop will highlight different
novel methodological approaches to capture the influence of cardiac information on neural
and behavioural responses to errors during performance.



Oral Presentation by Participants
Abstracts



Oral Presentation by Participants
Friday, March 16, 2017 at 10:10-11:10
Panel 1

Talk Presenter 1: Federico Raimondo

When the heart reveals the mind: Probing consciousness in brain-heart
interactions in non-communicating patients

Raimondo, F. [1,2,3,4], Rohaut, B. [5,6], Demertzi, A. [3,5], Valente, M. [3,5], Salti, M.
[7], Fernandez Slezak, D. [1,2], Naccache, L. [3,4,5,6], & Sitt, J. D. [3,5]

[1] Laboratorio de Inteligencia Artificial Aplicada, Departamento de Computacion,
FCEyN, Universidad Buenos Aires, Ciudad Autdnoma de Buenos Aires

[2] CONICET, Ciudad Auténoma de Buenos Aires

[3] Institut du Cerveau et de la Moelle épiniére, Paris

[4] Sorbonne Universités, UPMC Université Paris 06, Faculté de Médecine Pitié-
Salpétriere, Paris

[5] INSERM, U 1127, Paris

[6] Department of Neurology, Groupe hospitalier Pitié-Salpétriére, AP-HP, Paris

[7] Zlotowski Center for Neuroscience and Brain Imaging Research Center, Ben-Gurion
University of the Negev, Beer-Sheva

Introduction: It is known that the brain monitors and regulates visceral organs, such as
the heart. However, the relationship between this regulation and consciousness levels
has not been fully explored. We here aimed at characterizing heart-brain interactions in
patients with disorders of consciousness. We tested how this information impacts data-
driven classification between unresponsive and minimally conscious patients. Methods:
A cohort of 127 patients in vegetative state/unresponsive wakefulness syndrome
(VS/UWS, n=70) and minimally conscious state (MCS, n=57) were presented with the
‘Local-Global’ auditory oddball paradigm, which distinguishes two levels of processing:
short-term deviation of local auditory regularities and global long-term rule violations.
In addition to previously validated markers of consciousness extracted from
electroencephalograms (EEG), we computed autonomic cardiac markers, such as heart
rate and variability (HR, HRV), and cardiac cycle phase-shifts triggered by the
processing of the auditory stimuli. Results: HR and HRV were similar in patients across
groups. The cardiac cycle was not sensitive to the processing of local regularities in
either the VS/UWS or MCS patients. In contrast, global regularities induced a phase-
shift of the cardiac cycle exclusively in the MCS group. The interval between the
auditory stimulation and the following R-peak was significantly shortened in MCS when
the auditory rule was violated. When the information of the cardiac cycle modulations
and other consciousness-related EEG markers were combined, single-patient

10



classification performance was enhanced compared to classification with solely EEG
markers. Discussion: Our work shows a link between residual cognitive processing and
the modulation of autonomic somatic markers. These results open a new window to
evaluate patients with disorders of consciousness via the embodied paradigm, according
to which body-brain functions contribute to a holistic approach to conscious processing.

Talk Presenter 2: Franziska Storbeck

Delayed recognition of facial emotional expressions in Bell’s palsy

Storbeck, F. [1], Schlegelmilch, K. [2], Streitberger, K. J. [1], Sommer, W. [2], &
Ploner, C. J.[1]

[1] Clinic for Neurologie, Charité Universitatsmedizin Berlin, Berlin
[2] Institute for Psychology, Humboldt Universitat Berlin, Berlin

Introduction: Interpretation of emotional expressions is essential to most forms of
social behavior. Current theories and experimental work in healthy humans suggest that
mental simulation of facial expressions may provide information about emotional states
in others (‘sensorimotor embodiment’). However, it is not clear whether impairment of
facial motor function has detectable effects on emotion recognition. Here, we used facial
palsy as a clinical model to test hypotheses on sensorimotor embodiment. We reasoned
that alteration of motor commands in this common neurological disorder should affect
the ability to simulate and interpret facial expressions. Methods: We investigated 31
patients with acute facial palsy and 30 healthy controls. Subjects performed a well-
established test battery with tasks both for mere face recognition (FACE) and for
recognition of facial emotional expressions (EMO). We tested patients at disease onset
(t1) and about six weeks thereafter (t2). Results: There was no significant difference
between groups in recognition accuracy in FACE and EMO tasks at t1 and t2. However,
in EMO tasks, we found significantly prolonged response latencies in patients compared
to controls at t1 (10.728 + 723 ms vs. 7.386 + 283 ms; p<0.001), while latencies were
almost identical between groups in the FACE task. Parallel to clinical remission, EMO
latencies decreased significantly in patients from t1 to t2. Discussion: Consistent with
theories of sensorimotor embodiment, our findings show that recognition of facial
expressions is delayed in patients with facial palsy, while face recognition per se is
normal. Furthermore, normal accuracy of emotion recognition suggests the existence of
compensatory mechanisms that functionally preserve this essential social function. It
remains to be investigated whether deficient sensorimotor embodiment contributes to
affective disorders in patients with impaired facial motricity.

11



Talk Presenter 3: Dominique Makowski
Engagement with fiction as an altered state of consciousness

Makowski, D. [1,2], Sperduti, M. [1,2], Pelletier, J. [3], Nicolas, S. [1,2,4], & Piolino,
P.[1,2,4]

[1] Institute of Psychology, University Sorbonne Paris Cité, Paris
[2] Centre for Psychiatry and Neuroscience, INSERM U894, Paris
[3] Jean-Nicod Institute, Ecole Normale Supérieure, Paris

[4] Institut Universitaire de France, Paris

Introduction: Reality is a default assumption of a healthy conscious experience.
Nevertheless, simulated worlds conveyed by books, movies, video-games and virtual
reality, induce the opposite appraisal, that what we are experiencing is not real. On the
one hand, neuroscientific evidences have shown that real and fictional entities are
differently processed. On the other hand, studies on presence suggest that people
immersed in virtual environments can react to them as if they were real, despite the
knowledge of being confronted simulated scenarios. Thus, whether - and in which
cognitive conditions - our assumptions about reality impact our experience remains
controversial. Methods: We conducted a series of studies presenting negative and
neutral pictures as either real or fictional (movie makeup, actors, CGI, stuntmen). We
investigated the phenomenal, bodily (heart rate variability and skin conductance
response), and neural (EEG) changes induced by knowing that what we see is not real.
Results: Our main finding was that presenting realistic material as fictional implicitly
triggers emotion regulation processes, attenuating the different components of the
emotional response. The attenuation magnitude was modulated by interindividual
differences in executive functioning and interoceptive abilities. This modulatory effect
was mainly driven by stronger correlations between the emotional response and
interindividual determinants in the reality condition which were disrupted by the
simulation condition. Discussion: The decoupling between the emotional response and
interindividual determinants triggered by the fictional condition suggests that
engagement with fiction is to be considered as a separate state of consciousness
compared to its “default”, reality-oriented tuning. Implications for consciousness science
and psychiatry are discussed.
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Talk Presenter 4: Dr. Jaan Aru

Expectation creates something out of nothing: illusory perception when attention is
diverted away

Aru, J. [1,2,3], & Bachmann, T [2]

[1] Institute of Computer Science, University of Tartu, Tartu
[2] Institute of Penal Law, University of Tartu, Tartu
[3] Humboldt University Berlin, Berlin

Introduction: Illusory perception is the price one has to pay for having a predictive
brain. In two experiments we studied how expectations can create illusory perception
when attention is diverted away from the stimuli. Methods: In both experiments
subjects were in a dual-task condition, where they were more often asked about one task
and only rarely about the other task. On some trials stimuli were completely omitted in
the rare task, but the subjects were nevertheless asked to rate the visibility of these non-
existing stimuli. Before the dual-task the subjects were trained on the visibility ratings to
make sure that they understood and could reliably use the visibility scale. Results: In
both experiments we observed that subjects reported to have consciously perceived
stimuli that were in fact not there. Some subjects even reported to have had an “almost
clear impression of the stimulus.” Both debriefing and data from the training phase
suggest that these subjects indeed consciously perceived stimuli that were objectively
absent. Discussion: The results add to the growing body of literature demonstrating that
expectations influence perception. The main contribution of our work is to show that one
of the main factors determining the effects of expectation on perception is attention.
Also, by measuring the effect on visibility, we demonstrated that expectations have a
direct effect on phenomenal experience.

13



Oral Presentation by Participants
Friday, March 16, 2017 at 16:00-17:00
Panel 2

Talk Presenter 5: Maria Viktoria Stuckenberg

Audio-visual prediction effects: An event-related potential study with synchronous
vs. asynchronous bimodal stimulation

Stuckenberg, M. V. [1,2], Widmann, A. [1], & Schréger, E. [1]

[1] Cognitve incl. Biological Psychology, Institute of Psychology, University of Leipzig,
Leipzi

[2] Fl)\/la%< Planck Institute for Human Cognitive and Brain Sciences, Leipzig
Introduction: What happens if the information that is integrated across senses is not
congruent? Previous studies revealed an early audio-visual incongruency effect, so-
called incongruency response (IR), occurring at around 100 ms after the onset of the
sound. We wanted to determine whether this effect relies on the visual based prediction
of an auditory sensory template (sensorial prediction mismatch) or whether it reflects a
cross-modal feature mismatch between fast extracted auditory and visual information.
According to the sensorial prediction mismatch hypotheses an IR should be confined to
an asynchronous presentation of visual and auditory information, while according to the
cross-modal feature mismatch hypothesis the IR should be obtained in an asynchronous
as well as a synchronous condition. Methods: In the asynchronous condition, each
sound of either high or low pitch was preceded by a note symbol either presented above
or below a fixation cross and in the synchronous condition, both were presented
simultaneously. In 90% of the trials the position of the visual symbol was congruent
with the sound, whereas in 10% of the trials the sound was incongruent. High and low
pitch sounds were presented with different probabilities (83.3 vs. 16.7%) to form a
strong association between bimodal stimuli. The participants task was to discriminate
high vs. low pitch sounds. Results: In both conditions the tones with their pitch being
incongruent with the location of the note symbols elicited incongruency effects at the N2
and P3 levels, however, the IR was only elicited in the asynchronous condition.
Discussion: This finding supports the sensorial prediction mismatch hypotheses stating
that the amplitude of the N1 auditory evoked potential is enhanced in response to
unexpected compared to expected but otherwise identical sounds. It suggests that the
human auditory system establishes sensory representations of expected auditory events
based on predictive visual information.
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Talk Presenter 6: Andrei Rodionov

Stimulation-induced neuroplasticity in spinal cord injury treatment: from
mechanisms to clinical applications

Rodionov, A. [1], Tolmacheva, A. [1], Savolainen, S. [2], Kirveskari, E. [3], Lioumis, P.
[1], Mékela, J.P. [1], & Shulga, A. [1,4]

[1] BioMag Laboratory; HUS Medical Imaging Center, University of Helsinki and
Helsinki University Hospital, Helsinki

[2] Validia Rehabilitation Center, Helsinki

[3] Clinical Neurosciences, Clinical Neurophysiology; HUS Medical Imaging Center,
University of Helsinki and Helsinki University Hospital, Helsinki

[4] Clinical Neurosciences, Neurology, University of Helsinki and Helsinki University
Hospital, Helsinki

Introduction: Spinal cord injury (SCI) is a devastating disorder that leads to disruption
of neural connections in the spinal cord as well as to the loss of the body control.
Restoration of the damaged motor pathways and return of movement to paralyzed
muscles is one of the main aims of the SCI research. Neuroplasticity studies have shown
that many properties of the neural cells in the brain and spinal cord can be externally
altered by electrical and magnetic stimulation. It is known that synchronized brain and
nerve stimulation can affect motor neuron excitability and temporary increase motor
output. However, thus far there was no effective clinical application for these stimulation
methods in SCI treatment. Methods: | will present a novel SCI treatment: paired
associative stimulation. PAS is a non-invasive neuromodulation method that can
produce stable neuroplastic changes in the corticospinal tract, which are significant for
recovery after SCI. The treatment is based on the pioneering study recently performed in
BioMag Laboratory (Helsinki University Hospital), which successfully employed an
MRI-guided neuronavigated transcranial magnetic stimulation and novel settings for
nerve stimulation that allowed to enhance corticospinal transmission. Results and
Discussion: I will discuss possible neural mechanisms of PAS therapeutic action in SCI
in the frame of Hebbian principles of synaptic plasticity. | will also report clinically
significant outcomes of PAS obtained in several case studies, which are enhancement of
motor output of the weak muscles, returning some voluntary movement even to fully
paralyzed muscles, and long-term functional benefits achieved by PAS.
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Talk Presenter 7: Lara Puhlmann

Three types of contemplative mental training differentially influence change in the
inflammatory markers Interleukin-6 and C-reactive protein

Puhlmann, L. [1], Vrticka, P. [1], & Singer, T. [1]

[1] Department of Social Neuroscience, Max Planck Institute for Human Cognitive and
Brain Sciences, Leipzig

Introduction: Growing evidence suggests that contemplative mental practices can
improve well-being and health. Because a broad range of clinical and subclinical health
conditions involve dysregulation of the immune-system, the effect of mental training on
inflammation has gained attention. Current studies indicate that contemplative training
interventions can indeed reduce markers of chronic inflammation. However, the applied
intervention protocols involve varying combinations of different types of mental
practices such that it remains unclear which aspects of contemplative mental training
drive the beneficial effect on inflammatory markers. Methods: We investigated whether
training in three distinct contemplative mental training modules show differential
reduction in the inflammatory markers Interleukin 6 (IL-6) and C-reactive protein (CRP)
in a healthy population. The study was conducted as part of the ReSource Project, a
large-scale longitudinal training intervention. 332 participants (142 male) were randomly
assigned to either a control or to intervention groups trained in three distinct 3-month
long training modules, focusing on attention, on socio-affective or on socio-cognitive
skills respectively. Serum levels of interleukin-6 (IL-6) and C-reactive protein (CRP)
were determined at baseline and following each module. Results: Males but not females
showed significantly reduced levels of IL-6 following the Presence module — a protocol
designed to cultivate mindfulness-based present-moment focus and interoceptive
awareness., The reduction of 1L-6 was strongest in males with the highest baseline IL-6
(upper tertile). CRP did not decrease on average, but the subgroup of males with highest
baseline CRP (upper tertile) also showed significantly decreased CRP, again after the
Presence module. Discussion: Mental training can reduce markers of inflammation in
clinically healthy participants, but the efficacy of training appears to depend on its
content as well as participant sex. In our study, men with the highest baseline
inflammation benefited most from the training, and particularly the module cultivating
attention-based present-moment focus and interoceptive awareness.
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Talk Presenter 8: Dr. Haakon Engen
The neural component process architecture of endogenous emotion generation

Engen, H. [1], Kanske, P. [2,3], & Singer, T. [3]

[1] MRC CBU, Cambridge
[2] Technical University Dresden, Dresden
[3] Max Planck Institute for Human Cognitive and Brain Sciences, Leipzig

Introduction: Endogenous emotions, stemming from internal sources of information,
such as our autobiographical memories or worries about the future, are both deeply
personally significant, and associated with strong subjective affective experiences.
Despite the ubiquity of these emotions, the fact that affective psychopathology is often
characterised by disturbances of endogenous emotion processing, and that the capacity
to volitionally access endogenous emotion appears to impart resilience, the neural
processes supporting their generation are largely unknown. Methods: We sought to
address this omission by proposing a neural component process model of endogenous
generation of emotion (EGE) where EGE is supported by cooperation of the salience
(SN), default mode (DMN) and frontoparietal control (FPCN) networks, and tested it in
two fMRI experiments (N= 32 and 293) where participants generated positive and
negative endogenous emotions using self-chosen generation methods. Component
architecture and processes implemented by these components were established through
functional associations, activation dynamics, and data-driven and model-based
connectivity measures of integration. Results: In both experiments, EGE activated the
hypothesized networks. SN formed a distinct functional component, with activation
correlated with experienced subjective affect, and dynamics consistent with it supporting
the generation of core affect. Dorsomedial DMN (together with ventral anterior insula)
formed another functional component network, with connectivity and activation
dynamics suggesting it is involved in the generation of elaborated experiential
representations. SN and DMN both coupled to left frontal FPCN which in turn was
associated with both subjective affect and representation formation, consistent with
FPCN supporting the executive coordination of the generation process. Discussion: Our
results suggest EGE is supported by two processing streams, supported by the DMN and
SN, respectively, that is coordinated by the FPCN. By outlining the component process
architecture of endogenous emotion generation, our results provide a foundation for
research into endogenous emotion in normal, pathological and optimal function.
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Poster Presenter 1: Esra Al

Do Somatosensory Detection and Localization Vary Across The Cardiac Cycle?

Al, E. [1,2], lliopoulos, F. [1], Nierhaus, T. [1], Grund, M. [1], Gaebler, M. [1,2],
Nikulin, V. [1], & Villringer, A. [1,2]

[1] Max Planck Institute for Human Cognitive and Brain Sciences, Leipzig
[2] Berlin School of Mind and Brain, Humboldt-Universitat zu Berlin, Berlin

Introduction: Internal bodily states influence perceptual, affective and cognitive
processes. Our group has recently provided evidence that the detection of somatosensory
near-threshold stimuli increases during the late phase of the cardiac cycle (diastole). In
the present study, we aim to confirm the increase in detection of somatosensory stimuli
during diastole and to determine if this enhanced detection goes along with improved
“objective” performance of stimulus localization. Furthermore, we investigate the neural
correlates of differential somatosensory perception during the cardiac cycle in the EEG.
Methods: 40 healthy volunteers (21 female), (age: 27+4 years) were tested in the
experiment. Participants expected an electrical stimulus on the index or the middle
finger of their left hand in every trial. After stimulation, they performed a “Yes/No
Detection” and a “Two Alternative Forced Choice Localization” task. Meanwhile, ECG
and EEG data were recorded from participants. R peaks and T wave ends were detected
in the ECG data. Circular and binary analysis relative to cardiac phase were done.
Results: We found that near-threshold electrical stimuli are more likely to be detected at
later phases of the cardiac cycle whereas they are more likely to be missed at earlier
phases. Even though somatosensory detection varies across cardiac cycle,
somatosensory localization is not altered. These variations of somatosensory perception
during the cardiac cycle go along with differences in ERPs. Discussion: The cardiac
cycle has an effect on the yes/no detection performance which contains a subjective bias.
However, it does not influence the 2AFC localization performance which is subjective-
bias free. ERPs may be able to reflect this “dissociation of subjective versus objective
performance” across the cardiac cycle.
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Poster Presenter 2: Martin Grund
Functional network segregation with somatosensory awareness
Grund, M. [1], Forschack, N. [1], Nierhaus, T. [1,2], & Villringer, A. [1,3]

[1] Max Planck Institute for Human Cognitive and Brain Sciences, Leipzig

[2] Center for Cognitive Neuroscience Berlin, Freie Universitat Berlin, Berlin

[3] MindBrainBody Institute, Berlin School of Mind and Brain, Humboldt-Universitét
zu Berlin, Berlin

Introduction: Are functional network topologies of the brain candidates for a neural
account of sensory awareness? Pre-stimulus network topologies have been reported to
predict access to consciousness for tactile and auditory stimuli. Post-stimulus network
topologies have been shown to vary with visual awareness. Here we test to what extent
functional brain networks vary with somatosensory awareness. Methods: We acquired
fMRI while participants (N=38) had to report the perception of near-threshold electrical
pulses and their decision confidence. Functional networks were modelled using the
generalized psychophysiological interaction (gPPI) for two networks: (a) data-driven
network of 19 nodes in frontal, parietal and somatosensory cortices, and (b) whole-brain
network of 264 nodes. The 19-nodes network was derived from the BOLD signal
contrasts between aware, unaware and catch trials. gPPI has the advantage of controlling
its context-dependent functional connectivity estimates for the stimulus-evoked BOLD
response and the baseline functional connectivity. Graph theoretical analyses of the
functional networks were performed using the Brain Connectivity Toolbox. Results:
The 19-nodes network showed an increased modularity with somatosensory awareness.
Modularity is a measure of global segregation into distinct networks. Measures of local
segregation (clustering), integration (path length) and centrality (participation) showed
no consistent significant differences. The same analysis for the 264-nodes whole-brain
network resulted in no significant differences. When the connectivity strengths between
the 19 nodes was tested directly, aware compared to unaware trials showed a higher
intra-parietal and parietal-frontal connectivity, along with a two-fold pattern for
somatosensory cortex: (1) primary somatosensory cortex had an increased and (2)
secondary somatosensory cortex a decreased functional connectivity to parietal cortex.
Discussion: Our results indicate that somatosensory awareness is accompanied by
functional brain network topology alterations. These network alterations can be observed
between functionally relevant nodes that form more modules during somatosensory
awareness, indicating functional network segregation and specialization.
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Poster Presenter 3: Dr. Birol Taskin

Negative and positive BOLD signal changes within contralateral primary
somatosensory cortex in response to electrical finger nerve stimulation

Taskin, B.[1], & Villringer, A.[1]
[1] Max Planck Institute for Human Cognitive and Brain Sciences, Leipzig

Introduction: Electrical finger nerve stimulation below but also above sensory
threshold can elicit negative BOLD fMRI responses in ¢S1, and we interpret this
“deactivation” as a potential correlate of intracortical inhibition. Here we examined the
parameter space of stimulation intensity and frequency to characterize both positive and
negative BOLD signal changes in ¢S1. Methods: We performed two experiments (A
and B; 12 subjects) examining signal dependence from intensity (A) and frequency (B)
for stimulation of left index finger. In A, frequency was kept at 2Hz, and four different
intensities, 25%, 50%, 100%, 150% above individual threshold; in B, frequencies were 2
Hz, 4 Hz, 8 Hz, 12 Hz at a fixed stimulation intensity of 50% and 150%. Imaging was
performed at 7T applying blocked stimulus presentation. Results: In A, in ten subjects,
d2 stimulation led to a negative BOLD signal change in BA 3b. In ten subjects, a
positive BOLD response in BA 1/2 was prevalent. Elevation of intensity led to a weak
increase of the negative BOLD signal change, but, in BA 1/2 to a marked amplification
of the positive BOLD response. In B, in ten subjects, stimulation of d2 was followed by
a negative BOLD signal change in BA 3b for an intensity of 150%. For an intensity of
50%, negative and positive BOLD responses in area 3b showed a moderate frequency
dependence, but this was more prominent for an intensity of 150%: rising the frequency
from 2 Hz up to 4 Hz, 8 Hz and 12 Hz, both the negative and positive BOLD responses
in BA3b and BA1/2, respectively, were increased. Discussion: We show that the amount
of both negative and positive BOLD responses to electrical finger nerve stimulation is
enhanced with stimulus energy. At a first glance, "deactivation” in cS1 may contradict to
numerous findings of previous fMRI studies applying somatosensory stimulation in
different ways. We presume that there may be a rather strong impact of the stimulation
task-related context, stimulus ecology as well as paradigm design.
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Poster Presenter 4: Fivos lliopoulos

Cerebral Processing Associated with weak Somatosensory Stimulation
(Unconscious and Conscious)

Illiopoulos, F. [1,3], Nierhaus, T. [1,2], & Villringer, A. [1,3]

[1] Max Planck Institute for Human Cognitive and Brain Sciences, Leipzig

[2] Center for Cognitive Neuroscience Berlin, Freie Universitat Berlin, Berlin

[3] MindBrainBody Institute, Berlin School of Mind and Brain, Humboldt-Universitat
zu Berlin, Berlin

Introduction: Recent studies revealed important neurophysiological and behavioral
effects of unperceived (subliminal) stimuli. Subliminal somatosensory train (7Hz)
stimulation lead to focal fMRI deactivation and decreased perceptibility of near-
threshold stimuli. Subliminal single pulses show an evoked potential and an increased
mu-rhythm in the EEG. Here, we directly compare the effects of subliminal electrical
single pulse vs. train (7Hz) stimulation in psychophysics and EEG. Methods: In the
EEG experiment (n=40), train stimulation (7Hz for one second) and single pulses were
randomly applied every 2+0.3s with intensity 15% below perception threshold. In the
psychophysics experiment, near-threshold target stimuli were presented every 2.2+0.3s.
In one set (n=21), half of the targets were preceded by a subliminal pulse with 60ms
delay. In another set (n=20), a 30ms delay was used. In the third set (n=21), half of the
targets were embedded in a subliminal 7Hz-train (target pulse 30ms after the fifth train
pulse). Results: The subliminal train decreases the perceptibility of near-threshold
stimuli while the subliminal single pulse increased detection of target pulses presented
with 60ms delay. The delay of 30ms did not affect detection rates. Furthermore,
subliminal trains lead to a long lasting mu-desynchronization (10-15Hz). The subliminal
single pulses elicit an evoked potential, whereas mu-rhythmic activity was not
significantly modulated. When sorting the single pulse trials into two groups according
to the prior stimulation (train/single pulse) we find increased mu-rhythmic activity for
trials following single pulses. Conclusion: The decreased detection rate during
subliminal trains confirm our previous findings. A subliminal single pulse, however,
seem to trigger a temporal window of improved perception, possibly induced by
inhibitory gating mechanisms. The evoked potential and (after sorting the trials) the
increased mu-rhythm following subliminal single pulses confirm our previous EEG
study. The mu-desynchronization caused by subliminal trains might result from
accumulated inhibitory activity and could be the reason for the impaired perception
during subliminal train stimulation.
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Poster Presenter 5: Caroline Burrasch

Transcutaneous vagus nerve stimulation facilitates effort invigoration

Burrasch, C. [1], Neuser, M.P. [1], Teckentrup, V. [1] Walter, M. [1,2,3,4], & Kroemer,
N.B. [1]

[1] Department of Psychiatry and Psychotherapy, Universitatsklinikum Tibingen,
Tubingen

[2] Department of Psychiatry and Psychotherapy, Otto-von-Guericke University
Magdeburg, Magdeburg

[3] Clinical Affective Neuroimaging Laboratory, Magdeburg

[4] Leibniz Institute for Neurobiology, Magdeburg

Introduction: Anhedonia is a core symptom in many mental disorders such as major
depression. Generally defined as the ‘inability to experience pleasure’, recent debates
push towards a conceptual revision emphasizing an understanding of anhedonia as a
motivational deficit to work for rewards. Emerging evidence suggests that the vagus
nerve affects dopaminergic circuits and metabolic signaling. Therefore, we expected
transcutaneous vagus nerve stimulation (tVNS) to enhance the motivation to exert effort
for rewards by modulating the effect of costs and benefits on instrumental behavior.
Methods: In this study we applied tVNS/sham stimulation in a randomized crossover
design to healthy subjects. They completed two sessions of a modified effort allocation
task (EAT) and had to maintain a varying proportion of their individual maximum
button press frequency to gain rewards. Results: Preliminary results in 24 participants
indicate that the EAT tracks important aspects of costs and benefits of action as reflected
in significant effects of reward magnitude, t(23) = 3.310, p = .003, and task difficulty,
t(23) = -2.721, p = .012, on average button press frequency. Moreover, we found that
higher reward magnitude increased effort invigoration by 8%, t(23) = 4.131, p < .001.
Critically, the stimulation increased the invigoration by an additional 6%, t(22) = 3.042,
p = .006. However, tVNS-effects on effort maintenance were modulated by session
order and not significant at the group level, t(22) = 0.274, p = .787. Discussion: These
findings confirm the suitability of the EAT to study effort-based decision making over
time. We found that effort invigoration, but not maintenance was facilitated by tVNS.
Nevertheless, more data is needed to assess whether the absence of tVNS effects on
effort maintenance is due to a carry-over effect. To conclude, anti-depressant effects of
the stimulation could be explained by an enhanced incentive value conferred by rewards.
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Poster Presenter 6: Friederike Irmen

Effective subthalamic stimulation restores adequate risk-reward trade-off during
sequential gambling in Parkinson’s diseases

Irmen, F. [1,2,5], Horn, A. [1], Meder, D. [3], Neumann, W-J. [1,4], Plettig, P. [1],
Schneider, G.-H. [4], Siebner, H. R. [3], & Kiihn, A. [1,2,4,6]

[1] Department of Neurology, Charité — Universitatsmedizin Berlin, corporate member
of FU Berlin, Humboldt-Universitat zu Berlin, and Berlin Institute of Health

[2] Berlin School of Mind and Brain, Humboldt-Universitat zu Berlin

[3] Danish Research Center for Magnetic Resonance, Copenhagen University Hospital
Hvidovre

[4] Department of Neurosurgery, Charité — Universitatsmedizin Berlin, corporate
member of FU Berlin, Humboldt-Universitét zu Berlin, and Berlin Institute of Health
[5] Department of Biological Psychology and Cognitive Neuroscience, FU Berlin

[6] Deutsches Zentrum fiir Neurodegenerative Erkrankungen, Berlin

Introduction: Subthalamic deep brain stimulation (STN DBS) effectively treats motor
symptoms of advanced Parkinson’s Disease (PD). Non-motor cognitive symptoms, such
as impaired impulse control or decision-making, may either improve or worsen with
DBS. A potential mediating factor of DBS-induced modulation of cognition is the
specific electrode position within the STN with regard to functional subareas of parallel
motor, cognitive and affective basal ganglia loops. Here we investigate whether STN
DBS influences risk-reward trade-off decisions and analyse the interaction with the
volume of activated tissue and weighted stimulation of the motor versus non-motor
territory of the STN. Methods: 17 PD patients ON and OFF STN DBS and 17 age-
matched healthy controls (HC) conducted a sequential decision-making task with
escalating risk and reward. We computed the effect of STN DBS on risk-reward trade-
off decisions, localized bilateral electrodes for each patient and analysed the predictive
value of activated tissue volume in the motor and non-motor territory of the STN on
behavioural change. Results: We found that STN DBS not only improves PD motor
symptoms but also normalizes overly risk-averse decision behaviour in PD. Electrode
location was predictive for this behavioural change. If STN DBS activated preferentially
the motor portion of the STN, patients’ risk-reward trade-off decisions more resembled
those of HC. We did not find STN DBS to induce impulsivity in this task. Discussion:
Our findings support the notion of convergence of different functional circuits within the
STN and imply a positive effect of well-placed STN DBS on non-motor cognitive
functioning in PD.
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Poster Presenter 7: Benedikt Ehinger

Filled-in percepts are judged as more reliable than veridical ones in perceptual
decision making

Ehinger, B.V.[1], & Koenig, P. [2]

[1] Neurobiopsychology, Institute of Cognitive Science, University of Osnabrueck,
Osnabrueck

[2] Department of Neurophysiology and Pathophysiology, University Medical Center
Hamburg-Eppendorf, Hamburg

Introduction: Humans often evaluate sensory signals according to their reliability for
optimal decision-making. However, how do we evaluate percepts generated in the
absence of direct input that are, therefore, completely unreliable? In a previous study, we
showed that a percept that is partially inferred is paradoxically considered as more
reliable than an identical percept based on external input. In this new preregistered
experiment, we influence the noise-level of the stimuli to study sequential effects and the
global effect of being in a noisy environment. Methods: We utilized the phenomenon of
filling-in occurring at the physiological blind-spots to compare partially inferred with
veridical percepts. Subjects chose between stimuli that elicit filling-in, and perceptually
equivalent ones presented outside the blind-spots, looking for a Gabor stimulus without
a small orthogonal inset. We systematically varied the noise level of both stimuli.
Results: In ambiguous conditions, when the stimuli were physically identical and the
inset was absent in both, we replicate our previous findings: subjects behaved opposite
to optimal, preferring the blind-spot stimulus as the better example of a collinear
stimulus, even though no relevant veridical information was available. In order to
compare the effect size to the previous study, we calculated the bias at trials without
noise. Combining our pilot study (n=12) with the preliminary dataset of n=12/20 shows
an increased bias to select the filled-in stimulus from 62% to 70% (effect log-odds: 0.3,
HDI95 [0.1, 0.6]). Discussion: The previously found blind-spot bias can be strongly
increased by introducing a noise-expectation based on previous exposure. We think that
being in a noisy environment leads us to trust more the internal models and bias even
further against external information. To sum up: Humans treat filled-in inferred percepts
as more real than veridical ones, especially when they are in a noisy environment.
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Poster Presenter 8: Kristin Kaduk

Neural representations of certainty about both correct and incorrect perceptual
decisions

Kristin, K. [1,2], Moreira,C. [2], Wilke, M. [1,2] & Kagan, I. [1,2]

[1] Institute for Cognitive Neurology, University Medical Center, Géttingen
[2] Decision and Awareness Group, Cognitive Neuroscience Laboratory, German
Primate Center, Guttingen

Introduction: Humans evaluate their decisions and plan future actions by assessing the
reliability of information associated with different cognitive processes (metacognition,
e.g. how certain are you about having done a correct decision?). Our recent study
demonstrated that humans are able to wager adaptively after their decisions (post-
decision wagering) by reading out both certainty directions: certainty of being correct
and certainty of being incorrect (Moreira et al. 2016, in revision). The aim of this fMRI
study was to identify brain areas that might encode both certainty directions. Methods:
Twenty participants performed a visual delayed match-to-sample task followed by a
post-decision wagering rating during scanning. BOLD activity was analyzed using
event-related GLMs in combination with parametric regressors derived from perceptual
and metacognitive outcomes. Results: Several brain areas in the frontal, parietal and
cingulate cortices encoded certainty readouts in a bi-directional way (i.e. both certainty
of being correct and certainty of being incorrect) during the wagering event. Most of the
areas previously related to certainty of being correct were only present in the bi-
directional contrast, suggesting that our task requirements prompted those areas to
encode the information suitable for behaving in the most adaptive way (i.e. gain more
when correct and avoid losses when incorrect). We could show that those areas were not
involved in encoding reward expectations but some of them were involved in the
evaluation of post-decisional information prior to wagering event, which might have
resulted in certainty-related reports.Discussion: In addition to the monitoring of
cognitive processes related to sensorimotor interactions with external world, decision-
makers also evaluate their interoceptive sensations (e.g. heart rate, breathing) that might
influence intuitive decision making (Dunn et al., 2010) and memory (Garfinkel et al.,
2013). Our ongoing experiments investigate the relationship between metacognition and
interoception, in particular the link between perceptual performance monitoring,
interoceptive accuracy, and interoceptive confidence.
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Poster Presenter 9: llja Mirsky
Influence of context change on spatial updating in real and virtual environments

Mirsky, I [1], Blessing, C [1], Hardiess, G [1], & Mallot, H.A. [1]

[1] Cognitive Neuroscience, Department of Biology, Institute of Neurobiology,
University of Tlibingen Germany

Spatial memory keeps track of the ego-centric position of surrounding objects during
observer motion. Tis process is called spatial updating and occurs automatically upon
both turning and translational movements. It is generally interpreted in terms of a local,
egocentric and map-like working memory which moves with the observer (Farrell &
Robertson, 1998). In object recognition tasks, it has been shown that the spatial working
memory may change discontinuously as the observer passes through a doorway, but not
if moving the same path within one room. It is unclear, if this reorganization of spatial
working memory occurs also in spatial updating. If such reorganization occurs when
passing through a door (i.e., context change), we expect that updating will be less
accurate as in within-room conditions (Radvansky & Copeland, 2006; Radvansky,
Krawietz, & Tamplin, 2011). Te goal of the current project was to perform experiments
testing spatial updating during translatory and rotatory movements within or between
rooms. Here, we present preliminary data concerning two pointing experiments, the one
conducted in a real room and the other in a virtual environment using the Oculus Rif as
displaying device.

Poster Presenter 10: Dr. Natalie Bowling

Atypical bodily-self awareness in vicarious pain responders
Bowling, N. C. [1], & Banissy, M. J. [1]
[1] Department of Psychology, Goldsmiths, University of London, London

Introduction: Vicarious perception refers to the ability to co-represent the experiences
of others. For instance, seeing another person in pain elicits activity in regions associated
with first-hand pain sensation. Prior research has identified considerable variation in the
degree to which individuals perceive vicarious pain, with some experiencing a conscious
perception of pain on their own body when viewing another person in pain. Self-Other
Theory provides a potential explanation of conscious vicarious perception, proposing
impairments in self-other distinction and in maintaining a coherent sense of the bodily
self. In support of this, past research has indicated increased susceptibility to illusions of
body ownership and agency in individuals who experience conscious vicarious
perception. However, little work has been done to assess whether trait differences in
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bodily self-awareness are associated with conscious vicarious pain. Method: The
present study compared trait depersonalisation (associated with a detachment from the
bodily self), interoception (associated with a focus on internal bodily signals), and
alexithymia (associated with a focus on external stimuli and a difficulty identifying and
labelling own emotions), in conscious vicarious pain responders and control participants.
Results: Increased self-reported depersonalisation as well as interoceptive sensibility
was found for conscious vicarious pain responders compared with controls, while there
were no significant differences in alexithymia. Discussion: Evidence is provided for
trait differences associated with self-other distinction in conscious vicarious pain,
supporting a Self-Other account. The results indicate that maintaining a stable sense of
bodily self may be necessary to regulate vicarious perception of pain in the wider
population without conscious experiences. A broader focus, beyond somatosensory
mirroring, is therefore needed in future research on vicarious perception.
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Thursday, March 15, 2018 at 21:00-21:30
Posters Nr. 11-20 (Festsaal)

Poster Presenter 11: Till Nikolaus von Heiseler

Language and storytelling
von Heiseler, T. N. [1].
[1] Institute of Philosophy, FU Berlin, Berlin

Introduction: Language is one of the most important, unique, and universal human
capacities. It structures how we experience the world and how we construct our
identities. In our poster we show evidence that syntactic structure in general probably
evolved through the process of referring to a past action of a conspecific and most likely
only later became used for other types of events and states. Methods: This poster
represents a function-first model: something fulfills a function, which causes selective
pressure, which then further develops the ability to fulfill that function. We use reverse
engineering to infer from universal aspects of linguistic syntax that its function is to
communicate ‘who did what to whom, where, when, and why’ and we analyze the
structure of linguistic syntax as a necessary condition for representing an absent action.
We combine a gene-based game-theoretical view of evolutionary processes, a generative
semantic-syntax approach to linguistic structures, and evidence or ideas from many other
areas, such as sign language, semiotics, cognitive linguistics, pragmatics, primatology,
and neuroscience. Results: Our hypothesis is that syntax evolved primarily to enable us
to relate episodes to each other and was initially selected for narration (defined here as
an utterance or a series of utterances referring to past actions) and only later used for
other purposes. We provide evidence from various fields and perspectives, especially
linguistics, neuroscience, and genetics and argue that language did not evolve directly
from animal communication. Discussion: We discuss the consequences of our model for
social and technical cognition and the criteria for a worthwhile model of language
evolution.
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Poster Presenter 12: Deia Ganayim

Linguistic effect on two-digit numbers processing: Evidence from to-digit numbers
transcoding by Arabic\Hebrew bilinguals

Ganayim, D.[1], & Ganayim, S.[1]
[1] Arab Center for Mind, Brain & Behavior (ACMBB), Sakhnin

Introduction: Two-digit numbers in Arabic language differ in both lexical (Arabic-
.1YY£0VAQ, Hebrew- 0123456789) and syntactic structure (the order of units and
decades) compared to Hebrew. The aim of this study is to test the hypothesis that the
lexical-syntactic presentation of the Arabic numbers has an effect on the task of
transcoding and especially on two-digit numbers reading and writing. Method:
Bilingual university students speaking Arabic as as the first language-L1 and Hebrew as
the second language-L2 participated in two transcoding tasks: (1) Reading two-digit
numbers in Arabic and Hebrew, (2) Writing two-digit numbers according to dictation in
Arabic and Hebrew. Results: Our data revealed in Arabic-L1 and Hebrew-L2 that the
lexical structure of two-digit numbers is used efficiently by bilinguals. There was a
syntactic structure effect of two-digit numbers on transcoding in Arabic-L1 and
especially in Hebrew-L2. We have found more exchange errors in transcoding (writing
32 as twenty-three instead of thirty-two) in writing two-digit numbers according to
dictation in Arabic but especially in Hebrew two-digit numbers bigger than 19 with units
digit other than zero where the syntactic structure of units and decades is more evident
than in teens (11-19) or whole tens (20, 30, ...) which have no syntactic structure.
Discussion: Evidently, these differences in the transcoding performance reflected in
more exchange errors support the argument that the syntactic structure of two-digit
numbers is more influential in the two-digit numbers transcoding according to dictation
especially in writing in the second language of bilinguals.

Poster Presenter 13: Evgeniia Rykova
Testing Russian affective prosody
Rykova, E. [1,2,3]

[1] University of Eastern Finland, Joensuu
[2] Universitéat Potsdam, Potsdam
[3] University of Groningen, Groningen

Introduction: Intraoperative direct electrical stimulation used for brain mapping in
awake craniotomy is a powerful tool in achieving a balance between maximum
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pathological tissue resection and minimum disturbance of brain functions.
Neurolinguistic research shows that the right hemisphere is responsible for at least some
aspects of (affective) prosody, which is important for social cognition and quality of life.
Current study is an attempt to develop stimuli, relevant for testing affective intonation
on the material of Russian language. Methods: Eighteen non-neurologically-impaired
native Russian speakers took part in perception (binary-choice), repetition and
production (reading a target in context) experiments, focusing on a contrast between
positive and negative intonation. The items differed in length, duration, speaker’s voice
(audio-stimuli), discourse reference, familiarity and subjective age of acquisition.
Results: The participants performed with equally high accuracy in each condition and
showed no general bias towards positive or negative intonation. The accuracy of
performance does not seem to depend on any of the linguistic or psycholinguistic
variables controlled in the study, with one exception. The more familiar the item is in a
positive context, with the higher accuracy it is produced with negative intonation.
According to the psycholinguistic survey, positive contexts are more familiar to Russian
native speakers, so negative expressivity needs to be more salient. Discussion: No
overall performance differences are found on any of the tasks comparing participants
with different social characteristics, which speaks for the universality of prosody cues
among the speakers of Russian, and absence of aging effect, which was found in other
research. As a result of the experiment, a perception and a repetition test with 20 items
each and a production test with 9 items are proposed for testing Russian affective
prosody. Theoretical and practical findings of the current study can be used for further
research and clinical applications.

Poster Presenter 14: Dr. Nikola Vukovic

Early microstructural indices of brain plasticity following word learning - a
diffusion kurtosis Imaging study

Vukovic, N. [1], Lund, T. [1], Hansen, B. [1], Jespersen. S. [1], & Shtyrov, Y. [1,2,3]

[1] Center of Functionally Integrative Neuroscience (CFIN), Aarhus University, Aarhus
[2] Saint Petersburg State University, Saint Petersburg

[3] National Research University Higher School of Economics, Moscow

Introduction: Despite the clear importance of language in our lives, the neurobiological
underpinnings of our ability to quickly and effectively learn new words and their
meanings are poorly understood. Conventional studies typically focus on slow long-term
processes accompanying language learning. Whereas language acquisition is indeed a
laborious process, especially in adulthood, recent studies suggest that neurophysiological
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signatures of learning can be near-instantaneous. This raises key questions: is rapid
functional learning of words underpinned by equally rapid micro-structural remodelling
of the brain? If so, what is the neuroanatomical profile of such changes and can their
causal role be established? Methods: We address these challenges by using a
microstructurally sensitive diffusion MRI technique called diffusion kurtosis imaging
(DKI) to identify cytoarchitectural remodelling after mere minutes of word learning. We
used a virtual-reality training protocol, in which the learning efficiency in acquiring
novel nouns and verbs was modulated by M1 TMS. Results: Our findings show that a
single learning session caused rapid plasticity in a number of key brain regions related to
learning and language processing. Moreover, we demonstrate that the motor cortex is
causally involved in the encoding of novel language, and not just retrieval, as was
previously shown. Instead, TMS-induced changes in M1 excitability predicted plastic
reorganisation in high-level lexico-semantic regions. Discussion: In sum, our study
reveals some of the earliest microstructural signatures of regional brain plasticity
potentially indicating its causal relevance for fast word acquisition.

Poster Presenter 15: Dr. Marina Kliuchko
Neuroanatomical correlates of noise sensitivity

Kliuchko, M. [1], Puolivéli, T. [2], Heinonen-Guzejev, M. [3], Tervaniemi, M. [4],
Toiviainen, P. [5], Sams, M. [6], & Brattico, E. [1,7]

[1] Center for Music in the Brain (MIB), Department of Clinical Medicine, Aarhus
University & The Royal Academy of Music Aarhus/Aalborg (RAMA), Aarhus

[2] Department of Mathematical Information Technology, University of Jyvaskyla,
Jyvaskyla

[3] Department of Public Health, Faculty of Medicine, University of Helsinki, Helsinki
[4] Cognitive Brain Research Unit, Department of Psychology and Logopedics, Faculty
of Medicine & Cicero Learning, University of Helsinki, Helsinki

[5] Department of Music, Art and Culture Studies, University of Jyvéskyld, Jyvaskyla
[6] Department of Neuroscience and Biomedical Engineering, Aalto University, Espoo
[7]1 AMI Centre, Aalto University, Espoo

Introduction: Noise sensitivity (NS) is a term describing individual reactivity to noise
regardless of its source and loudness. High NS characterizes between 20 to 40% of the
healthy population and is recognized in public health as a risk factor for noise-induced
health problems, such as heart diseases and sleep disturbance. Underlying physiological
mechanisms of NS are poorly understood. Recently, NS was linked to the processes of
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sound feature encoding and discrimination taking place in the central auditory system,
despite normal peripheral hearing function and thresholds usually reported in noise-
sensitive individuals. Here we aimed to investigate neuroanatomical correlates of NS in
the auditory and non-auditory brain areas involved with sound processing and
evaluation. Methods: Structural magnetic resonance images of 80 subjects were
parcellated with FreeSurfer to extract grey matter (GM) volume, cortical thickness,
cortical area and folding index of anatomical structures in the temporal lobe and insular
cortex. GM volume of the amygdala and hippocampus were measured as well. The
obtained measures were tested for an association with NS score obtained with
Weinstein’s Noise Sensitivity Scale. Results: We identified an overall increase of GM
volume in relation to higher NS in the selected areas. The strongest associations were
found in the left Heschl’s sulcus, right anterior insula and both left and right temporal
poles and hippocampi. In all of these structures, higher NS scores corresponded to larger
GM volume. Discussion: Our findings on enlarged core auditory cortical areas, such as
the left Heschl’s sulcus, supports preceding electrophysiological evidence on the
involvement of the central auditory perceptual system in NS. Moreover, structural
changes in the right anterior insula, bilateral hippocampus, and bilateral temporal pole
indicate that mechanisms of NS may also be related to the processes of assessing
salience of external sensory information and converging it with interoceptive sensations.

Poster Presenter 16: Julia Moser

Magnetoencephalographic signatures of conscious processing during an auditory
local-global paradigm without a task

Moser J. [1,2], Schleger F. [1,2], & Preif}l H. [1,2]

[1] Institute for Diabetes Research and Metabolic Diseases (IDM) of the Helmholtz
Center Munich at the University of Tubingen, Tlbingen
[2] fTMEG Center, University of Tubingen, Tlbingen

Introduction: Neurophysiological correlates of consciousness are used in normal and
diseased populations. One possible approach is the application of an auditory “local-
global” mismatch paradigm. Based on a learned global rule the global deviant elicits a
mismatch response — in addition to the local mismatch — which is related to conscious
processing. All studies using the “local-global” paradigm use different instructions on
how subjects should behave with respect to the stimuli. The present study therefore uses
no task with the aim to investigate the suitability of this paradigm for fetal MEG studies
where instructions are not possible. Methods: MEG was recorded from sixteen healthy
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adults with sequences of pure 500Hz and 750Hz tones as stimuli. Each experimental
block had an initial learning phase and a testing phase where the global deviant appeared
in one fourth of trials. Cluster based permutation testing was used for analysis. Results:
Significant early mismatch responses were detected in a time window between 90—
150ms after onset of a local deviant. Global mismatch responses were found in later time
windows ranging from 150 to 500ms. Additionally, a modulation of the early mismatch
response was identified, depending on the global standard. Discussion: Both, global
effect and early modulation indicate conscious processing of the stimuli even if subjects
were not instructed to attend to the stimuli. Our results create a solid basis for a fetal
study, even if the explanatory power of event related responses in the search for
consciousness can be discussed.

Poster Presenter 17: Maria Zimmermann

Activation in auditory cortex for luminance discrimination task in deafness
depends on rhythmical cueing

Zimmermann, M. [1]
[1] Jagiellonian University, Cracow

Introduction: The brain is capable of large-scale reorganization following sensory
deprivation. In blind subjects many visual regions switch to tactile or auditory input but
preserve their task specificity. Lastly, we showed analogous effect in auditory cortex in
deafness. Though, the functional specificity has been proposed to be a general rule,
which guides large-scale reorganization. While behavioral functions differ between each
other on several levels the question arises, which of these features are crucial to define
separate task-specific regions involved in cross-modal plasticity. Here we ask if similar
visual task can lead to separate cross-modal activations in deafness depending on top-
down features: attentional temporal cueing and predictiveness. Methods: Group of deaf
and hearing subjects participated in the fMRI experiment. Experimental design was
based on temporal attention paradigm. Participants were asked to compare luminance of
geometric figures displayed on the screen. In the experimental condition figures changed
their luminance always at the same time window and after regular rhythmical cueing. In
the control condition only figures were displayed without cueing and luminance changed
in different time windows. Results: We found activation in the secondary auditory
cortex in deaf subjects but not in hearing controls for experimental versus control
condition. Moreover activation in auditory cortex (anterior part of right Superior
Temporal Gyrus) overlaps strictly with region defined as task specific for rhythms
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perception (based on the last experiment). Discussion: We showed that perceptually the
same task (luminance discrimination) may be related or not to cross-modal auditory
activation in deafness, depending on temporal cueing and temporal predictivness. Based
on previous results we suggest that auditory region can be specific to different task
involving temporal attention independently on modality. We suggest that top-down
features of the task can play crucial role in defining functionally specific region of cross-
modal plasticity following deafness.

Poster Presenter 18: Dr. Christian Valt

Feedback processing in the context of social comparison
Valt, C. [1], Sprengeler, M. K. [1], & Sturmer, B. [1]
[1] International Psychoanalytic University Berlin

Introduction: Performance quality does not have an absolute value, particularly within
a social context. In fact, in many situations, social comparison calls for the evaluation of
one’s own performance in relative terms, by taking into account the performance of
other people. We investigated effects of social comparison on performance monitoring
with the help of event-related brain potentials (ERPs). Methods: Two participants
performed a response-choice task at the same time. After each response, participants
received two feedback signals informative about response accuracy (correct or incorrect)
and speed (fast, average, or slow). One feedback described the personal performance
(personal) and one reflected the other participant’s performance (non-personal). Hereby,
we overcame limitations of previous studies on social comparison that combined
personal and non-personal feedback in one feedback signal. Results: Results showed
that the first feedback affected the processing of the second feedback, irrespective of
whether the feedback described the personal or the non-personal performance. The P2
and the P3a components evoked by personal and non-personal feedback were both
augmented when the first feedback signalled an optimal performance (correct and fast),
whereas the feedback-related negativity (FRN) was unaffected. Interestingly, the effects
were prominent over bilateral fronto-central electrodes (FC3 and FC4). Discussion:
Similar P2 and P3a modulations for personal and non-personal feedback conflict with
interpreting the observed results entirely according to social comparison. Instead, they
suggest a general influence of the preceding feedback by setting a context for evaluation
prominent in both social and non-social situations. Interestingly, the observed effects
were larger over lateral electrodes, suggesting that the presentation of two feedback
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signals in sequence might engage monitoring processes that are absent for feedback
presented alone.

Poster Presenter 19: Dr. Lilli Kimppa
Electrophysiological processing of L2 morphology in adult language learners

Kimppa, L. [1,2], Leminen, A. [1,2], Hut, S. [2], Hedlund, L. [2], Leminen, M. [2,3], &
Shtyrov, Y. [1,4]

[1] Center of Functionally Integrative Neuroscience, Department of Clinical Medicine,
Aarhus University, Aarhus

[2] Cognitive Brain Research Unit, Department of Psychology and Logopedics, Faculty
of Medicine, University of Helsinki, Helsinki

[3] Department of Phoniatrics, Helsinki University Hospital, Helsinki

[4] Laboratory of Behavioural Neurodynamics, St. Petersburg University, St. Petershurg

Introduction: Learning a new language requires the acquisition of morphological units
that enable the fluent use of words in different grammatical contexts. While
accumulating research has elucidated the neural processing of native morphology, much
less is known about how second-language (L2) learners acquire and process novel
morphology in their L2. Methods: We presented native speakers as well as beginner and
advanced learners of Finnish with spoken (1) real derived words, (2) real inflected
words, (3) novel derivations (novel combinations of real stem+real suffix), and (4)
pseudo-suffixed words (real stem+pseudosuffix) in a passive listening EEG experiment.
Results: In L1 speakers, early (~60 ms after suffix deviation point) positive ERP
response showed no differences between inflection and derivation, suggesting early
parsing for these complex words. In addition, ~130 ms, familiar derivations elicited a
lexical ERP pattern: negative-going responses to real derivations were larger than to
novel ones indicating full-form memory-trace activation. Pseudo-suffixed words, on the
contrary, resulted in a syntactic pattern later, 170-240 ms, exhibiting enhanced ERPS in
comparison to real inflections, indicating more laborious syntactic parsing. For the L2
learners, there was a gradual effect of proficiency towards L1-like responses. This
suggests that advanced learners have already developed sensitivity for morphological
information, while such knowledge is weak in beginners. Inflected words were parsed in
a more L1-like manner than derivations. Advanced L2 learners seem to have developed
memory traces for derivations and use early parsing. However, there were some
differences in the ERP dynamics and topographies, suggesting partially different
networks involved in L1 and L2 processing. In beginners, response differences between
existing and novel morphology were scarce, indicating that representations for complex
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forms are not yet well established. Discussion: The results imply successful
development of brain mechanisms for automatic processing of L2 morphology, capable
of gradually attaining L1-like functionality with increasing proficiency.

Poster Presenter 20: Gisela Govaart

Syntax in musical action: EEG evidence for syntax processing during music
production and observation in pianists

Govaart, G.H. [1,2], & Sammler, D. [1]

[1] Max Planck Institute for Human Cognitive and Brain Sciences, Leipzig
[2] University of Amsterdam, Amsterdam

Introduction: Previous research has shown that music syntactic processing does not
only occur during auditory music perception, but that it transfers — in trained musicians —
to the domain of musical action. The current EEG study explored to what extent this
grammar of musical action transfers to the domain of action observation, i.e. to what
extent the processing of musical syntax requires motor involvement. Moreover, we
address whether this putative syntax processing in action observation incorporates local
or global level structure, i.e. involving transitional probabilities between two chords, or
accumulated local information and/or hierarchical dependencies. Methods: Participants
either watched and imitated muted videos of a pianist’s hand performing chord
sequences (production group), or only watched and judged the harmonic congruity of
these sequences (observation group). The local and global predictability and the
harmonic fit of the final chord were manipulated by placing it at the end of 2- or 5-chord
sequences and by rendering it harmonically congruent or incongruent with the preceding
musical context. Results: We found (1) An early anterior negativity in both groups,
which was context-dependent only in the production group, (2) A posterior
“reprogramming” negativity in the production group, and (3) A context-sensitive P600
response in the observation group. Discussion: The early negativity in both groups
shows that expert musicians perceive syntactic incongruities in others” musical actions,
even without sound. However, while this process embraces global structural level during
production, it is limited to local structure and delayed in time during mere observation.
The “reprogramming” negativity in the production group reflects the internal revision of
syntax-based motor plans. The P600 response in the observation group reflects syntactic
reanalysis at global level. The grammar of musical action thus transfers to observation,
on a local level in the early time windows, and on a global level in the later time
windows.
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Poster Presenter 21: Vanessa Botan

Atypical susceptibility to the rubber hand illusion linked to sensory-localised
vicarious pain perception

Botan, V. [1.2], Fan, S. [1], Critchley, H. [1,2,3], & Ward, J. [1,2]

[1] School of Psychology, Sussex University, Brighton, UK
[2] Sackler Centre for Consciousness Science, Brighton, Uk
[3] Brighton and Sussex Medical School, Brighton, UK

Introduction: The Rubber Hand Illusion (RHI) paradigm has been widely used to
investigate the sense of body ownership. People who report experiencing the pain of
others are hypothesised to have differences in computing body ownership and, hence,
we predicted that they would perform atypically on the RHI. Methods: The Vicarious
Pain Questionnaire (VPQ), was used to divide participants into three groups: 1)non-
responders (people who report no pain when seeing someone else experiencing physical
pain), 2) sensory-localised responders (report sensory qualities and a localised feeling of
pain) and 3) affective-general responders (report a generalised and emotional feeling of
pain).Results: The sensory-localised group, showed susceptibility to the RHI (increased
proprioceptive drift) irrespective of whether stimulation was synchronous or
asynchronous, whereas the other groups only showed the RHI in the synchronous
condition. This is not a general bias to always incorporate the dummy hand as we did not
find increased susceptibility in other conditions (seeing touch without feeling touch, or
feeling touch without seeing touch), but there was a trend for this group to incorporate
the dummy hand when it was stroked with a laser light. Discussion: Although individual
differences in the RHI have been noted previously, this particular pattern is rare (having
only been noted before in eating disorders). It suggests a greater malleability (i.e.
insensitivity to asynchrony) in the conditions in which other bodies influence own-body
judgements.
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Poster Presenter 22: Astrid Honekopp
Coding of body identity in children and young adults: A tablet-based approach

Honekopp, A. [1], Just, A. C. [2], Weigelt, S. [1], & Koldewyn, K. [3]

[1] Developmental Neuropsychology, Faculty of Psychology, Ruhr-Universitat Bochum
[2] Department of Psychology, Leipzig University, Leipzig
[3] School of Psychology, Bangor University, Bangor

Introduction: Along with faces, bodies are important social stimuli that provide crucial
information we can use for recognizing, understanding, and predicting other people.
While a great deal is already known about face processing and face coding in the human
brain across development, this is not the case for body processing. Coding of facial
identity, for example, has widely been studied with the help of face identity adaptation
aftereffect paradigms. In adults and children alike, facial identity seems to be norm-
based and opponent coded in a face-space instead of in an exemplar-based, multichannel
coding system. Rhodes, Jeffery, Boeing, and Calder (2013) examined body coding
mechanisms in adults using a body identity adaptation aftereffect paradigm. Their results
provide evidence for norm-based, opponent coding of human bodies. Methods: Using a
comparable aftereffect paradigm, albeit embedded in a story about a “superhero training
camp”, the present study investigated body coding mechanisms in young adults and 9- to
10-year-old children. So far, 34 children and 29 adults have been tested with a child-
friendly, two-alternative forced choice touch tablet task. Results: Preliminary results
suggest that body identity is coded in a body-space in children and adults alike.
However, from our data, no clear conclusion can be drawn yet, for either age group,
concerning the differentiation between norm-based and exemplar-based coding of body
identity. Discussion: The present study therefore provides the first evidence of similar
body coding mechanisms in a body-space for school-aged children and adults.
Nonetheless, the exact body identity coding mechanisms at work and both how and
when such mechanisms develop remain as open questions.

Poser Presenter 23: Katja Kaiser

On your own or in pairs - faster but less efficient spatial search during
collaboration

Kaiser, K. [1,2], Hanrieder, M. [1,2], Strickrodt, M. [2], Hinterecker, T. [2], Buelthoff,
H. [2] , & Meilinger, T. [2]

[1] University of Tuebingen, Tuebingen
[2] Max Planck Institute of Biological Cybernetics, Tuebingen
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Introduction: We require spatial problem solving skills regularly not only for common
tasks, but also in dangerous circumstances such as emergency procedures, as the fire
department encounters on a regular basis. Despite its importance, the topic has not been
sufficiently investigated. Understanding the underlying cognitive processes that are
involved in solving these problems will help provide supportive software and training
methods to make collaborative spatial search more efficient and ideally less dangerous.
Methods: The presented study aims to continue previous research conducted using two-
dimensional means. We try to replicate previous findings in two experiments using an
immersive virtual environment and investigate the extent of how a common reference
frame can influence collaborative spatial search. Additionally, this study allows to
examine how seeing your own orientation can influence spatial problem solving
individually. Results: Results of two experiment suggest differences in performance
between individual and collaborative search concerning complexity, showing a clear
advantage of collaborative search when it comes to time, while the efficiency of each
participant suffers greatly in these cases. A second experiment using common reference
frames by introducing a compass-like arrow for collaborative search does not give a
general advantage. The use of a compass may give a slight advantage for individuals in
less complex environments. Discussion: It becomes clear that shared mental models do
not automatically give an advantage in a realistic three-dimensional setting without
training. Common reference frames should therefore not be generalized and need to be
further investigated and differentiated to be integrated into supportive software or
training methods.

Poster Presenter 24: Ashima Keshava

Modelling attention based priority maps in virtual reality
Keshava, A. [1], Schiler, T. [2], & Kd&nig, P. [1]

[1] Universitat Osnabriick
[2] Salt & Pepper Software GmbH & Co

Introduction: Priority maps are theorized to guide the allocation of attention based on
stimulus dependent as well as task dependent factors. Such prioritization can, hence,
guide eye movements to specific locations in space. For the purpose of this project we
look at goal directed behavior in the context of Gibson's affordances. So, given a
particular task, a priority map would highlight the affordances in the world that would
fulfill the task requirements. Alternatively, in a free viewing task, due to a lack of a
specific task description, the priority map would be represented as an average over all
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affordances in the scene weighted also by perceptually salient features such as
brightness, contrast, etc. In this case, we hypothesize that objects that have multiple
affordances would be more 'salient” compared to others. Inspired by this, the aim of the
present study is to model a priority map given several objects with various affordances.
Methods: The method employed here is threefold. Firstly, to semantically segment 3D
objects based on their various parts. Secondly, to learn in a supervised manner
shape/geometrical features of 3D represented objects and the associated affordances of
the object parts using DNNs. Thirdly, to compute a saliency map of the given scene.
Results: Here, we present an architecture that builds upon classical saliency maps that
are based purely on bottom up signals. Additionally, these priority maps not only model
which objects are more salient for a given task but also which parts of the object are
fixated on. Consequently, this project lays the groundwork for further research into task
relevant signaling in target selection.

Poster Presenter 25: Dr. Johanne Tromp

Combining virtual reality and EEG to study pragmatic language processing in a
naturalistic environment

Tromp, J. [1,2], Peeters, D., [1,3], Meyer, A.S., [1,3], & Hagoort, P. [1,3]

[1] Max Planck Institute for Psycholinguistics, Nijmegen
[2] International Max Planck Research School for Language Sciences, Nijmegen
[3] Donders Institute for Brain, Cognition and Behavior, Radboud University, Nijmegen

Introduction: In natural conversation we use many cues to understand what someone
wants to communicate. For example, if the sentence “My soup is cold” is spoken to a
waiter in a restaurant, the waiter might understand this as a request to warm up the soup.
However, if the same sentence was spoken to a restaurant critic, he will probably not
interpret this as a request, but rather as a statement about the restaurant. We used Virtual
Reality (Experiments 1 & 2) and EEG (Experiment 2) to investigate how people use
context to interpret possible indirect requests. Methods: In both experiments,
participants were immersed in a virtual restaurant with virtual restaurant guests that
produced either a possible indirect request (e.g., “My soup is cold”) or a control
statement (e.g., “My soup is nice”). Additionally, participants were assigned a role
before the start of the experiment, namely to be a waiter or a restaurant critic. This was
done by means of a short instruction and a mirror in the virtual restaurant, in which
participants saw themselves in the outfit appropriate for the role. The task of the
participant was to briefly reply to what the restaurant guest said. Results: The results of
both experiments revealed that waiters understood the possible requests as request and
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the statements as statements, while the restaurant critics understood both sentence types
as statements. In addition, Experiment 2 revealed a difference in the electrophysiological
brain response during sentence processing depending on whether the participant was a
waiter or a restaurant guest in the experiment. Discussion: In sum, listeners understood
the exact same sentence in different ways depending on their relation to the speaker (i.e.,
a waiter versus a critic). Furthermore, we demonstrated the feasibility of using VR to
study language processing in a more naturalistic environment.

Poster Presenter 26: Dr. Birgit Nierula *
Processing of visual and tactile stimuli during high and low body ownership illusion

Nierula, B. [1,2,3], Maselli, A. [2,10], Villringer, A. [3], Deco, G. [3,4,5,6], Soto-
Faraco, S. [4,7], Sanchez-Vives, M. V. [1,2,4,8], Nikulin, V. V. [3,9]

[1] Systems Neuroscience, Institut d’Investigacions Biomediques August Pi i Sunyer
(IDIBAPS), Barcelona

[2] Event-Lab, Department of Clinical Psychology and Psychobiology, Universitat de
Barcelona, Barcelona

[3] Max-Planck-Institute for Human Cognitive and Brain Sciences, Leipzig

[4] ICREA, Barcelona

[5] Computational Neuroscience Group, Center for Brain and Cognition, Universitat
Pompeu Fabra, Barcelona

[6] School of Psychological Sciences, Monash University, Clayton, Melbourne

[7] Multisensory Research Group, Center for Brain and Cognition, Dept. de Tecnologies
de la Informacid i les Comunicacions, Universitat Pompeu Fabra, Barcelona

[8] Departamento de Psicologia Basica, Universitat de Barcelona, Barcelona

[9] Center for Cognition & Decision Making, National Research University Higher
School of Economics, Moscow

[10] Laboratory of Neuromotor Physiology, IRCCS Fondazione Santa Lucia, Rome

Intorduction: Body Ownership (BO) illusions generate a sense of owning a surrogate
body and can be induced (among others) through simultaneous visuotactile stimulations
on fake and real body. Previous research associated BO with a suppression of alpha band
power in fronto-parietal cortex (Evans et al, Neuroimage, 2013, Faivre et al, J Neurosci,
2017). However, it is not clear how BO influences the processing of tactile and visual
stimuli in somatosensory and visual cortices. Methods: To investigate this, we designed
a visuotactile task for the quantification of BO with a high frequency (every 4 seconds)
and aimed at establishing the relation between BO and time locked fluctuations in the
amplitude of neuronal alpha oscillations. The task for assessing BO was based on
previous evidence that BO positively correlates with the “relaxation” of temporal
constraint for visuotactile integration (Maselli et al., Sci Rep, 2016). The task was
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performed in two conditions in which ownership was induced over either a virtual body
or an object and 60-channel electroencephalography was recorded. Event-Related
Desynchronization (ERD) in the alpha band following either the tactile or visual stimuli
was analyzed using Common Spatial Pattern analysis. Results: Our results showed that
participants experienced higher levels of ownership over the body than the object. For
tactile stimuli our data demonstrated smaller ERDs in somatosensory areas during body
compared to object conditions and longer desynchronization times for lower versus
higher levels of visuotactile integration. For visual stimuli, ERDs in visual areas showed
similar patterns. Interestingly, ERD peaks later for body than for object conditions.
Discusion: We showed that the processing of tactile and visual stimuli in primary
sensory areas is influenced by the BO illusion These results are in accordance with the
neural efficiency theory, which states that experts (which we are in the processing of
bodily signals) process information more efficiently than novices.

* Dr. Birgit Nierula was the winner of the MBB Young Scientist Award 2017, and her
project has been conducted in the framework of this award at CBS MPI Leipzig.

Poster Presenter 27: Sophia Rekers
Spatial navigation beyond episodic memory

Rekers, S. [1, 2, 3], & Finke, C. [1, 2]

[1] Berlin School of Mind and Brain, Humboldt University Berlin, Berlin
[2] Department of Neurology, Charité - Universitatsmedizin Berlin, Berlin
[3] Department of Education and Psychology, Freie Universitat Berlin, Berlin

Introduction: Spatial navigation, the ability to determine ones position and find and
maintain a course from one place in an environment to another, is impaired in various
neurological disorders and one of the first cognitive functions impaired in Alzheimer’s
disease. However, available clinical paradigms only vaguely resemble real-life
difficulties and fail to incorporate essential aspects of this cognitive function. Although
paradigms applied in experimental settings are often more advanced and sometimes
include virtual three-dimensional environments, the majority of operationalisations
apply free exploration and episodic memory tasks, such as route learning. It is disputable
to what extend this reflects navigation in new environments and might confound
findings with memory performance and executive functions. Methods: A computer-
based virtual reality approach is presented which does not rely on free exploration or
episodic memory tasks, but nevertheless incorporates core elements of spatial navigation
such as mental rotation and the synchronisation of egocentric and allocentric
perspectives. The paradigm is inspired by real-life difficulties of patients struggling with
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navigational impairments and builds on promising results regarding the feasibility and
psychometric properties of a previous version of the task using videos of a real-world
environment. In the current approach, a realistic virtual three-dimensional environment
was created using the open-source graphics software Blender in order to implement
naturalistic stimuli in a controllable setting. Results: The conceptualisation of the virtual
task as well as pilot data on the acceptance of varying properties of the environment and
preliminary test score distributions are presented. Discussion: This paradigm can
potentially provide a feasible way of differentially assessing spatial navigation beyond
episodic memory abilities in an ecologically valid way. Since the task does not require
head motion or the use of a controller, it is highly promising for different experimental
settings and an application in older subjects and patients without gaming experience.

Poster Presenter 28: Artur Czeszumski

Does the social situation affect how we process feedback about our actions?
Czeszumski, A. [1], Wahn, B. [1,2], & Kénig, P.[1,3]

[1] Institute of Cognitive Science, Universitat Osnabriick, Osnabriick

[2] Department of Psychology, University of British Columbia, VVancouver, BC

[3] Institute for Neurophysiologiy and Pathophysiology, Universitatsklinikum Hamburg-
Eppendorf, Hamburg

Introduction: People performing joint actions may cooperate or compete to achieve
their joint or individual goals. In the present study, we investigated the neural processes
underpinning error and monetary rewards processing in such situations using EEG. We
analyzed event-related potentials (ERPs) triggered by feedback about individual and
joint actions in cooperative and competitive situations. Methods: Twenty pairs (N=40)
of participants performed a joint four-alternative forced choice (4AFC) visual task either
cooperatively or competitively (factor social situation). At the end of each trial,
participants received visual performance feedback and monetary rewards. Specifically,
the feedback included individual and joint errors. Furthermore, the resulting positive,
negative or neutral monetary rewards were dependent on the social situation. Results: A
threshold free cluster analysis of EEG data revealed two significant clusters. We found
that there is a main effect of the valence of the outcome from 209 to 246 milliseconds
after the feedback presentation (median p value: p =.0004, minimum p value: p =.0002)
at midline frontal electrodes. This cluster (FRN) was more negative for losses than wins
in both social situations. Moreover, we found that there is a main effect of the social
situation from 105 to 148 milliseconds after the feedback presentation (median p value:
p =.0004, minimum p value: p = .0002) at centro-temporal (left) electrodes. This cluster
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was more positive for the competitive than for the cooperative situation. Discussion: In
sum, our results replicate previous studies about FRN and extend them by comparing
neurophysiological responses to positive and negative outcomes in a competitive
situation, which simultaneously engage two participants. Moreover, our results that
human first process the information about the social situation and then evaluate the
outcome.

Poster Presenter 29: Merve Yamanoglu

How we can understand the dream contents: Power spectrum or coherence
analysis?

Yamanoglu, M. [1], Yildiz, S. [1], Glntekin, B. [1,2], & Hanoglu L. [1,3]

[1] Neuroscience Department, Health Sciences Institute, Istanbul Medipol University
[2] Biophysics Department, Faculty of Medicine, Istanbul Medipol University
[3] Neurology Department, Faculty of Medicine, Istanbul Medipol University

Introduction: There are limited studies to understand the electrophysiology of dreams
not dream contents. Many studies show that power spectrum and coherence changes in
the sleep stages. However, we do not know which method is advantageous to understand
the electrophysiology of dream contents. In this study, we aimed to find the correlation
between dream contents and EEG power spectrum and coherence analysis. Method: We
evaluated patients through PSG and 19 channel EEG. The patients were waken up after
5 minutes of the onset of REM sleep and the dream content was recorded. In order to
evaluate the differences between the dream contents, we applied the Dream
Consciousness Scale (DCS) and analyzed 18 REM records. EEG Recording: The PSG
data for each subject included: EEGs recorded from 21 leads Fpl, FP, F7, F3, FZ, F4,
F8, T3, C3, CZ, C4, T4, T5, P3, PZ, P4, T6, O1, 02, two EOG channels. EEG Analysis:
All datasets processed by BrainVision Analyzer 2 (Brainproduct, Munich, Germany,
2.0.4 Version). After all preprocessing of EEG data, each epoch was used to power
spectrum using BrainVision Analyzer. The standard frequency bands as follow: 0.5-3.5,
4-75, 7.8-13, 14-24, 25-29, 30-36, 37-48. Coherence was calculated for ten coherence
pairs: F3P3, F4P4, C301, C402, F301, F402, F3F4, C3C4, P3P4, O102. Result: The
dream contents of 18 REM dreams were analyzed. The main difference of dream
contents was determined: taste, touch, smell, sensations of body part. For all four dream
contents, coherence results are more meaningful than power spectrum. Discussion:
There are not many studies to understand the electrophysiology of different dream
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stages. However, our results provide unique, direct evidence of electrophysiology of
dream contents. We aim to grow this study by increasing the number of participants.

Poster Presenter 30: Lina Skora

The effect of interoceptive feedback and interoceptive accuracy on unconscious
instrumental conditioning

Skora, L., [1,2], Tschantz, A., [1], Campbell-Meiklejohn, D., [2], Seth, A. K. [1], &
Scott, R. [1,2]

[1] The Sackler Centre for Consciousness Science, University of Sussex, Brighton
[2] School of Psychology, University of Sussex, Brighton

Introduction: The ability to associate stimuli or actions with reward or punishment is
critical for survival, operating in service of adaptive behaviour, thus helping to maintain
the body in viable states. Such associations can be learned without conscious awareness
of the contingencies, or even of the stimuli themselves (e.g. Pessiglione et al., 2008).
Merging these notions with evidence showing that interoceptive signals influence a
range of cognitive processes, this study investigates whether unconscious associative
learning is similarly shaped and supported by signals from the body. Methods: We test
this idea using a subliminal instrumental conditioning task, in which subjects make
speeded go or no-go responses to neutral cues rendered unconscious using masking.
Each block of trials contains a novel pair of cues corresponding to reward (1 token gain)
and punishment (1 token loss). Subjects’ heartbeat is measured throughout with a pulse
oximeter, and played back over headphones in three within-subject conditions:
synchronous, asynchronous, and control. Galvanic skin response is also collected.
Results: Preliminary results are in line with the predictions that congruent cardiac
feedback positively influences the formation of cue-outcome associations, resulting in
faster learning rates. Conversely, incongruent feedback interferes with this process.
There is also an indication that this effect is moderated by individual interoceptive
accuracy. Instrumental conditioning is modelled with a Q-learning algorithm, where
interoceptive feedback and accuracy constitute a composite factor modulating the
learning rates. Discussion: The present study adds to the evidence that interoceptive
signals play a vital part in cognition and behaviour. Here, we suggest that they support
stimulus-response learning in its most primitive form, driving adaptive behaviour
without higher-order cognition by providing model-free learning schemes with adaptive
information concerning the motivational value of stimuli. With the study currently in
concluding stages, we are expecting full results by the time of the symposium.
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Poster Presenter 31: Elena Cesnaite

Prediction of cognitive performance from resting state neuronal dynamics

Cesnaite, E.* [1], Mahjoory, K.* [2], Hohlefeld, F.U. [3], Villringer, A. [1], & Nikulin,
V. V. [1,4] *equal contribution

[1] Max Planck Institute for Human Cognitive and Brain Sciences, Leipzig

[2] Functional Brain Mapping Laboratory, Université Libre de Bruxelles, Brussels
[3] Berlin Mobile Brain Imaging Lab, Department of Biological Psychology and
Neuroergonomics, Technical University Berlin, Berlin

[4] Center for Cognition and Decision Making, National Research University Higher
School of Economics, Moscow

Introduction: Neuronal brain dynamics at rest as well as cognitive task performance
substantially differ across subjects; however, a link between the two remains elusive.
Resting state neuronal activity is primarily characterized by alpha oscillations (approx.
8-12 Hz), traditionally measured by power and individual alpha peak frequency (IAF). In
contrast to previous studies, we investigated the prediction of cognitive task performance
by combining traditional measures of resting state alpha power and IAF, with dynamic
properties of the signal measured by long-range temporal correlations (LRTC),
hypothesized to be beneficial for task performance. Methods: Data from the “Leipzig
Study for Mind-Body-Emotion Interactions” was used for the study. Here, multichannel
resting state EEG was recorded in 100 healthy male adult subjects, who subsequently
performed several cognitive tests (Test of Attentional Performance, Trail Making Test,
California Verbal Learning Test-11). We analyzed properties of alpha oscillations (8-12
Hz) at rest by assessing measures of power, 1AF, and LRTC. Their relation to task
performance across subjects was assessed by Spearman correlations and cluster statistics;
best predicting topographic regions were localized by inverse modeling. Results: Higher
alpha power at rest predicted increased short-term memory performance. This
relationship was strongest in the left cingulate cortex. Furthermore, higher alpha power
and LRTC at rest predicted increased working memory accuracy and task switching
performance, primarily in right- frontal, temporal, and occipital cortical regions. No
significant results were obtained for IAF. Discussion: Our findings suggest that cognitive
task performance involving executive functioning (e.g. memory maintenance and
attention control) might benefit from resting state properties of alpha oscillations,
reflected in power and LRTC. While alpha power might relate to sustained inhibitory
control, possibly beneficial for task performance requiring prolonged information
encoding, higher LRTC at rest might reflect readiness of neuronal networks to quickly
adapt neuronal processing to changing task demands.
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Poster Presenter 32: Georgios Michail

Working memory load increases the perception of the sound-induced flash illusion
Michail, G. [1], & Keil, J. [1,2]

[1] Department of Psychiatry and Psychotherapy, St. Hedwig Hospital, Charité
Universitdtsmedizin Berlin, Berlin
[2] Biological Psychology, Christian-Albrechts-University Kiel, Kiel

Introduction: Previous research has suggested a dynamic interaction between attention
and multisensory integration, but the nature and the extent of this interaction remain
controversial. The aim of the current study was to explore audio-visual integration when
attentional resources are increasingly limited. To this end, we examined how varying
levels of working memory load affect the perception of the sound-induced flash illusion
(SIFI) in which a single flash, presented simultaneously with two short auditory beeps is
often perceived as two flashes. Methods: Participants (n=30) performed a dual task
combining the SIFI with a visual n-back task (no-back, 0, 1 and 2 back) in a design that
allowed us to limit the available attentional resources prior to the presentation of the
audio-visual stimuli. Results: A one-way repeated measures ANOVA revealed that
working memory load had a significant effect on the perception of the SIFI illusion. Post-
hoc analyses demonstrated that the perception of the illusion was significantly more
likely with increasing working memory load. Additional analysis of control conditions
indicated that this effect was not due to response bias and that it might be linked to
modifications induced by working memory load on perceptual mechanisms specific for
audio-visual integration. Discussion: These findings support that the processing of
audio-visual stimuli is affected by increased working memory load, leading to the
increased perception of an illusory second flash.

Poster Presenter 33: Till Nierhaus
Immediate brain plasticity after one hour of Brain—-Computer Interface (BCI)

Nierhaus, T. [1,2], Vidaurre, C. [4], Sannelli, C. [4] Mueller, K.-R. [4] & Villringer, A.
[13]

[1] Max Planck Institute for Human Cognitive and Brain Sciences, Leipzig

[2] Center for Cognitive Neuroscience Berlin, Freie Universitat Berlin, Berlin

[3] MindBrainBody Institute, Berlin School of Mind and Brain, HU Berlin, Berlin

[4] BBCI group, Machine Learning Dpt., Computer Science Faculty, TU-Berlin, Berlin

Introduction: A brain-computer-interface (BCI) allows humans to control computational
devices using only neural signals. An open question, however, is whether performing
BCI also impacts on the brain itself, and if so on what time scale? Here, we investigated
if the neural basis of “learning to use an BCI system” can be identified after only one
hour with measures of brain plasticity as identified by noninvasive neuroimaging.
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Methods: We employed two common BCI approaches with neurofeedback based on
either (i) modulations of EEG rhythms by motor imagery (MI-BCI) or (ii) event-related-
potentials elicited by visually targeting a specific letter (ERP-BCI). Structural and
functional MRI was performed before and immediately after BCI in two groups of naive
BCI users. Voxel-based morphometry (VBM) was applied to the structural scans using
standard VBM 5.1 routines. Eigenvector centrality mapping (ECM) was used to find
changes in whole-brain functional connectivity. Results: We found increased gray matter
density with both BCI approaches in the respective target brain regions, such as
occipital/parietal areas after ERP-BCI and sensorimotor regions and precuneus after M-
BCI. For MI-BClI, these effects were accompanied by increased functional connectivity
and higher task-evoked BOLD activity in the same areas. Conclusion: Our results
demonstrate for the first time that BCI by means of targeted neurofeedback rapidly alters
brain structure and function. The spatial specificity of BCl-induced brain plasticity
promises therapeutic interventions tailored to individual functional deficits, for example
in patients after stroke.

Poster Presenter 34: Mara Golemme
Resting state EEG and visual working memory across the life span

Golemme, M. [1], Tatti, E. [2], Herrojo-Ruiz, M. [1], Masciave I. [1], Grande, G. [1],
Di Bernardi Luft, C. [3], Bhattacharya, J. [1], & Cappelletti, M. [1]

[1] Department of Psychology, Goldsmiths, University of London

[2] Department of Physiology, Pharmacology and Neuroscience, School of Medicine,
New York

[3] School of Biological and Chemical Sciences, Queen Mary University of London

Introduction: Brain oscillations at rest have been associated to higher-order cognition
and predictability of behaviour. However, less is known about whether resting-state EEG
(rsEEG) could be associated with performance across the life span. Methods: Here we
investigated rsEEG in 30 younger (mean age: 23 + 3.6) and 21 older adults (mean age=
70 £3.6), recorded prior to a retro-cue Visual Working Memory (VWM) task (Bays et al.,
2011). This paradigm probes the ability to re-direct attention by means of retrospective
cues (valid, invalid or neutral: 50%, 20%, 30% trials respectively). A probabilistic model
was fitted to the behavioural data to obtain, among other indexes, the probability of
responding to the target (pT) and the non-target (pNT) stimulus. These were used to
calculate the benefit of the valid and cost of the invalid relative to the neutral retro-cue,
respectively. Results: Across age groups, the retro-cue type modulated performance,
with a significant cost in performing invalid retro-cued trials relative to valid ones.
Notably, pre-task spontaneous oscillations were informative about the subsequent
performance in the two age groups. Specifically, in young participants the larger the
benefit (in pT) the more pronounced fronto-central theta (4-7 Hz) band power magnitude
was. This is in line with the view that theta oscillations have a crucial role in high
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vigilance, here directed towards the informative (valid) cue. Conversely, in older adults,
parietal low-gamma band-power (30-45 Hz) was associated with performance in
invalidly-cued trials. This supports the involvement of gamma oscillations during the
maintenance of information, by making memory representation less vulnerable to
misleading information. Discussion: Our results indicate that rsSEEG oscillations are
associated with how retro-cue information was differently used during VWM across the
life-span. This suggests a potential informative and predictive role of rsEEG not only to
identify behavioural patterns but also of age-related cognitive functioning.

Poster Presenter 35: Katrin Mayr

BR41N.10 Brain-Computer Interface Designers Hackathon Series
Mayr, K . [1,2]

[1] Guger Technologies OG, Graz
[2] g.tec Medical Engineering GmbH, Schiedlberg

Computer Interfaces could only move computer cursors. Today, machine learning is one
component of BCI\u2019s that will be used in many different fields of neuroscience,
such as rehabilitation of stroke patients, assessment and communication of coma patients,
control of devices for disabled people, cognitive raining or neuromarketing. Hackathons
are the perfect environment to make first contact with people who work with BCI or are
interested in BCI technology and neurotechnology. They help to find potential employees
and PhD candidates, establish internships, earn publicity and create new BCI projects.
Hackathons can provide a showcase for companies, leading to new BCI systems that
combine different devices and ideas. The BR41N.IO Brain-Computer Interface Designers
Hackathon Series has been created to show current and future developments, and the
unlimited possibilities of BCls in creative or scientific fields. Furthermore, BR41N.IO
aims to promote awareness of artificial intelligence, life science, art and technology, and
how these can merge together. The hackathon series brings together engineers,
programmers, designers, artists and/or enthusiasts, who collaborate intensively as an
interdisciplinary team. The hacking projects use EEG electrodes and amplifiers, and
challenge programmers to code an interface that enables them to control devices, robots
or applications, post messages on social media, draw paintings, or a myriad of other
applications by using their thoughts only. BR41N.IO also challenges creative minds to
design a BCI headset with 3D printers, handcrafted materials and sewing machines.
BR41N.10 began in 2017, with hackathons in Dublin (Ireland), Linz and Graz (Austria),
Valencia (Spain) and Banff (Canada). More than 600 designers, artists and hackers from
all over the world have worked together to create innovative and playful BCI systems
and applications during an intensive 24 hour hackathon. In 2018 there will be stops in
Poznan (Poland), Asilomar and Honolulu (USA), Linz (Austria) and Miyazaki (Japan).
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Poster Presenter 36: Sergio Bedoya Cortés

Liberation and Memory in Art: an exploration of the cognitive function of aesthetic
in the transformation of memory and the production of lasting peace

Bedoya Cortés, S. [1,2], & Valencia Toro, M. [3,2]

[1] Universidad de Los Andes, Bogota
[2] National Directorate of the Peace and Good Living Thinking Center, Bogota
[3] Universidad Nacional de Colombia, Bogota

Introduction: Aesthetics can be understood as a form of denunciation and of recreation
of society, and as a form of memory (Benjamin, 2002) that preserves experience of
historical, social and economic events. Combining these two perspectives, it can also be
understood as a means for transforming memories. Plastic arts can bring together
complex propositions regarding many different ways in which a society can be
transformed, and make it possible to explore which social actors and factors have been
involved in a society’s struggles. Understood as a function of memory, aesthetics can
bring us to different events or occurrences, to moments of pain, of sadness, but also of
happiness and hope. In this paper, we would like to explore how a better understanding
of the role of aesthetics in the transformation of memories can be used to help develop,
through its liberating potential, new and different kind of paths that can lead to the
achievement of a stable, lasting peace and social justice in contemporary Colombia. The
concrete case of the contemporary Santa Marta School of plastic arts, which has emerged
in a region severely impacted by the country’s armed conflict, will serve as the empirical
basis for exploring how aesthetic content, form and function are related to the resistance,
re-appropriation and transformation of how armed conflict and peace are experienced.
Finally, we consider the role that liberatory aesthetic memory transformation can play in
a peace building process centered in social justice, working from the proposition that a
peace based only in the silencing of the rifles will result in a half peace, of pacification,
without stability or durability and not a real and lasting Peace of liberation.

Poster Presenter 37: Georgy Zarubin

Development of a tACS-EEG closed loop system in order to understand and utilize
the neuromodulatory role of tACS

Zarubin, G. [1,2], Bogdan, M. [2], Gundlach, C. [3], Nikulin, V. [1], & Villringer, A. [1]

[1] Max Planck Institute for Human Cognitive and Brain Sciences, Leipzig
[2] Technische Informatik Department, Leipzig University, Leipzig
[3] Experimental Psychology and Methods, Leipzig University, Leipzig

Introduction: We develop a closed loop tACS-EEG system to better understand
mechanisms of tACS and further increase effects by tuning adaptively parameters such as
onset time, phase, amplitude, frequency and duration of the stimulation to each
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individual. Here we present our model with phase-locking in alpha band, phase
prediction results from offline data and pilot experimental measurements, which proves
that the system can be applied for adaptive stimulation. Methods: The system consist of
following elements: EEG device (g.USBamp / NeurOne), application written in C++,
DAQ device (NI 6343) for transmitting stimulation signal, tACS device (neuroConn DC-
Stimulator Plus). Taking into account fast dynamics of alpha phase changes, we consider
short intervals (1 sec) of imaging and stimulation. The system runs in cycles: getting
EEG data (imaging interval), extraction phase values and determining optimal phase shift
for stimulation (optimization), sending signal (stimulation) through DAQ device on
stimulator, inter-trial interval. We evaluated three different methods for phase prediction
with two modes of stimulation — “In Phase”, “Opposite Phase”. Results: The results are
presented in terms of following measurements: phase optimization time (average),
relative accuracy (mean values), instantaneous phase difference (Euclidean, average),
Phase Locking Value (average). Optimization time (0.3-20 msec) allows to use methods
in real time closed-loop model with phase shift compensation, relative accuracy and other
measurements reflect more feasibility to predict stimulation in determined relation based
on intermittent procedure, than real phase prediction accuracy, because phase of neural
oscillations is always not clearly expressed and changes rapidly. Discussion: Presented
model is currently in a process of experiments on potential alpha-phase-dependent effects
of closed-loop tACS. According to work of Striiber et al., conventional tACS does not
lead to any significant after effects within short intermittent procedure. Our further
results from group of participants, should demonstrate if phase-locking tACS with
similar or another design will have any significant effects.

Poster Presenter 38: llena Bauer

Preliminary data on fetal auditory evoked brain activity elicited by mother’s and
stranger’s voice

Sippel, K.[1,3], Bauer, I.[1,2], Schleger, F.[1,2], Weiss, M. [1,4], Brucker, S.[4],
Pauluschke-Froehlich, J.[1,4], Spiiler, M.[3], & Preissl, H. [1,2]

[1] fTMEG Center, University of Tuebingen, Tuebingen

[2] Institute for Diabetes Research and Metabolic Diseases of the Helmholtz Center
Munich at the University of Tuebingen, Tuebingen

[3] Computer Engineering Departement, Wilhelm-Schickhard-Institute for Computer
Science, University of Tuebingen, Tuebingen

[4] Departement of Obstetrics and Gynecology, University Hospital Tuebingen

Introduction: Functional fetal brain development can be investigated by recording
magnetic brain signals non-invasively during auditory stimulation. Recent studies clearly
showed that fetuses during the last trimester could differentiate between different tones
and also show habituation to auditory stimuli. In addition, there is evidence by
physiological fetal measurements that fetuses respond differentially to maternal and
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stranger voices. The present study aimed to assess changes in fetal brain activation
during stimulation with maternal or a female stranger’s voice. Methods: Fetal
magnetoencephalographic recordings from 25 women with four prenatal (26-31, 32-34,
35-37, 38- 42 weeks of gestation respectively) and one postnatal measurement (2-8
weeks after birth) were evaluated. Stranger and maternal voices were recorded during
reading a fairytale and were presented in randomly ordered blocks of 3 min duration each
followed by 3 min of silence. We evaluated the average auditory brain response during
stimulation evoked by voice onset events during stimulation. VVoice onset trigger was set
every time when voice started after a silence period >500 ms. Results: Preliminary
analysis indicates that there are differences in latency and amplitude of auditory evoked
brain responses regarding maternal voice compared to a stranger’s voice for fetal
measurements after 34 weeks of gestation (n=25). Similar differences were also observed
for neonatal measurements (n=15). Discussion: These preliminary results indicate
differences in fetal brain processing between maternal and stranger’s voice after 34
weeks of gestation.

Poster Presenter 39: Maria Mitina

Functional and structural correlates of the interhemispheric relationships in human
brain

Nazarova, M. [1], Kulikova, S. [2], Nikulin, V. [1, 3], & Mitina, M. [1]

[1] National Research University Higher School of Economics, Moscow
[2] National Research University Higher School of Economics, Perm
[3] Max Planck Institute for Human Cognitive and Brain Sciences, Leipzig

Introduction: Balanced interhemispheric interaction is required for normal functioning.
Previous studies showed that the strength of the interhemispheric inhibition (IHI)
measured by paired-pulse transcranial magnetic stimulation (ppTMS) correlates with the
integrity of the corpus callosum (CC) assessed by diffusion tensor imaging (DTI). The
main aim of the present study is to link across-subjects and intra-subject variability of the
interhemispheric interactions assessed using ppTMS and electroencephalography (EEG)
with the characteristics of the CC anatomy. We also hypothesize that the resting state
EEG dynamics including long-range temporal correlations can be predictive both for the
TMS output and for the motor performance. Methods: Experiment procedure consists of
the resting state EEG recording. The following tasks will be used to assess motor
variability: reaction motor task for both hands; 2) anti-phase and in-phase bimanual
finger tapping. To assess the variability of the TMS output a long single-pulse TMS
baseline (70 trials) and long short-latency interhemispheric inhibition (70 trials) session
from each hemisphere will be performed, MEPs from two upper limb muscles (abductor
pollicis brevis and first dorsal interosseous) will be measured. For DTI analyses
coordinates of the TMS spots in both primary motor cortices will be taken as regions of
interest. Results: The study is ongoing. The preliminary results from three subjects: the
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extent of IHI from left to right hemisphere is varying from 13 to 49%. Best performance
of the bimanual anti-phase tapping task was fluctuating from 40 to 50 Hz. Discussion:
Our prediction is that the variability of the motor output both reflected by motor
performance and TMS output would correlate with the extent of IHI, that bigger
variability of MEP's amplitudes will be during the stimulation of the hemisphere with
higher IHI effect.

Poster Presenter 40: Anita Keshmirian
Punishment of a collective behavior: Contribution of intention and outcome in
third-party punishment for group moral transgressions

Keshmirian, A. [1,2,3], Bahrami, B. [4], Hematian,B. [5], & Cushman, F. [1]

[1] Harvard University,Psychology Department, Cambridge

[2] Charité Universitatsmedizin, Berlin

[3] University of Bordeaux, Department of Life and Health Sciences
[4] University College of London

[5] Department of Cognitive, Brown University, Providence

Introduction: People attribute less blame to themselves when they cause a collective
harm. However, no study thus far has investigated if someone who is not directly
involved in a collective harm also attributes less punishment to them. Psychological and
brain imaging studies have shown that determination of punishment relies on two distinct
neuro-cognitive components: intention (did they mean to harm?) and outcome (what was
the consequence of the harm?). It was expected that the amount of punishment would be
reduced in a collective harm in comparison to the individual harm. Since the intention
inference is more cognitively demanding, we also expected that in the collective harm,
the punishment would be more reduced in case of negative outcome rather than the
negative intention. Method: We asked the participants to attribute punishment to “X” in
2 different conditions: i) “X” belongs to a group of 3 ii) “X” does the harm individually.
These conditions both consisted of 4 different sub-conditions varying intention and
outcome. 1100 participants were recruited using Amazon’s MTurk. They read and
responded to 16 moral scenarios. Across participants, each scenario appeared in four
variations 2 x 2 design crossing intention (neutral, negative) and outcome (neutral,
negative). Result: As expected, independent observers punished a hypothetical
protagonist significantly less in case of collective harm. punishment decreased in all the
accidental, intentional and even failed attempts of collective harm, but as expected, in
case of a failed attempt, this effect was not as strong as other conditions. Discussion: By
this observation, it can be speculated that individuals not only avoid less self-blame and
guilt in collective harm, but also benefit from more lenient punishment from a third-
party. This study could be the first step to start exploring the underlying neuro-cognitive
aspects of intention inference and outcome monitoring for collective harm and
punishment.
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Poster Presenter 41: Johanna Grosse Rueschkamp
Up-regulation of positive emotions in fMRI and experience sampling
Grosse Rueschkamp, J. [1], Brose, A. [1], Villringer, A. [2,3], & Gaebler, M. [2,3]

[1] Humboldt-Universitat zu Berlin

[2] Max Planck Institute for Human Cognitive and Brain Sciences, Leipzig

[3] MindBrainBody Institute, Berlin School of Mind and Brain, Humboldt University
Berlin, Berlin

The successful regulation of our emotions, which is the process by which individuals
influence the intensity, duration, and type of their emotions, is crucial for our well-being.
While neuroimaging studies have associated brain regions with the down-regulation of
negative emotions, the neural circuitry underlying the up-regulation of positive emotions
is poorly understood. Moreover, it remains unclear, how such brain findings are
associated with real-world emotional responses. We acquired fMRI data from 63 young
healthy participants (20-25 years) while they either voluntarily up-regulated or passively
watched positive or neutral photos. The same participants used smartphones in an
experience sampling phase for 10 days (60 occasions) to measure emotion regulation in
daily life. We found increased positive affect for positive pictures and increased activity
in the striatum during up-regulation, irrespective of stimulus valence. This striatal
activity, however, was not associated with an increased up-regulation of positive
emotions in real-life situations. These results suggest a divergence between the effect of
instructed emotion regulation in the laboratory and emotion regulation in a naturalistic
setting.

Poster Presenter 42: Jelena Galojan
Emotional modulation of attentional processes
Kranczioch, C. [1], & Galojan, J. [1]

[1] Carl von Ossietzky Universitat Oldenburg

Intoduction: Imagine you are driving on a highway with 200 hours per kilometer and
passing three traffic signs successively. You might see all three of them, but perceive just
the first one because the capacity of temporal attention is limited. This study investigates
the limits of temporal attention and how they are affected by emotions. Methods:
Pictures of faces with emotional expressions have been reported to affect temporal
attention and this emotional modulation seems awareness-dependent (Qian et al, 2012).
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In this study, the Attentional Blink (AB) paradigm was combined with pictures of
neutral, masked fearful or unmasked fearful faces that preceded the AB trial. Masked
fearful faces significantly decreased the AB magnitude, whereas unmasked fearful faces
significantly increased the AB magnitude, an effect explained by the idea that a wider
distribution of attentional resources can benefit temporal attention. We aimed to replicate
these findings. Eighteen subjects participated in two studies (Experiment 1: 9 females, 9
males, mean age 25; Experiment 2: 10 females, 8 males, mean age 25,5). In Experiment
1 blocks were shown in an alternating order. In Experiment 2 a blocked design was
applied. Results: In Experiment 1 there were no significant effects for T1 performance
(all p > .39). Though there was a highly significant main effect of T2 lag F (1,17) =
102,2; p<.0001. Nevertheless, there was neither a significant interaction between
emotional condition and T2 lag nor a significant main effect of emotional condition (all p
> .24). Results for Experiment 2 are similar. Discussion: Possible explanations of the
different results could be the difference in the details of the AB task (identification task
in the original study and detection task in the present study) or an effect of race as face
stimuli showed Caucasian faces while participants were Chinese in the original study but
European in the present study.

Poster Presenter 43: Felix Klotzsche

Neurophysiophenomenology — predicting emotional arousal from continuous brain
signal in a virtual reality rollercoaster

Klotzsche, F.* [1,2], Mariola, A.* [1,3], Hofmann, S.* [2,4,5], Nikulin, V. [2],
Villringer, A. [1,2], & Gaebler, M. [1,2] *equal contribution

[1] Berlin School of Mind and Brain, Humboldt-Universitat zu Berlin, Berlin

[2] Department of Neurology, MPI for Human Cognitive and Brain Sciences, Leipzig
[3] Sussex Neuroscience, School of Life Sciences, University of Sussex, Brighton

[4] Amsterdam Brain and Cognition (ABC), University of Amsterdam, Amsterdam
[5] Institute for Interdisciplinary Studies (I1S), University of Amsterdam, Amsterdam

Introduction: Our lives are coined by emotions, which continuously fluctuate along the
dimension of arousal. However, especially under natural settings, the neurophysiology of
emotional arousal remains understudied. Immersive virtual reality (VR) setups can
provide naturalistically arousing stimulation while keeping a high level of experimental
control. In this study, we tested the association between subjective emotional arousal and
oscillatory (alpha) power in the brain during an immersive VR experience. Methods: 45
subjects completed two VR rollercoasters using a head-mounted display while their EEG
activity was recorded in 30 channels. Subjects were then requested to rate their subjective
level of arousal while watching a playback video of the coasters. We used two spatial
filtering and a deep learning method to predict self-reported emotional arousal from the
EEG signal, bandpass-filtered to the central alpha frequency range (8-12Hz): 1) source
power co-modulation (SPoC) analysis, using the continuous arousal rating as a target
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variable to extract maximally informative signal components; 2) common spatial pattern
(CSP) analysis for binary prediction of high vs. low arousal; 3) a long short-term memory
recurrent neural network (RNN) to reexamine the binary classification with a
complementary approach. Results: Using SPoC analysis, we found a significant negative
correlation between emotional arousal and alpha power (r = -.20, p<0.001). Mean
classification accuracies of 63% were achieved with the binary classification approach
(CSP) and the RNN showed a comparable classification performance. Spatial activation
patterns were most prominent in right temporo-parietal regions. Discussion: Our results
are consistent with prior findings regarding emotional arousal in less naturalistic settings.
We demonstrate a multi-faceted approach to decode states of subjective emotional
arousal from continuous EEG data in an immersive VR setting and discuss benefits and
potential pitfalls.

Poster Presenter 44: Katharina Rischer

When versus what: How time and valence of contextual descriptions modulate
affective ERP components in response to facial expressions

Rischer, K. [1,2], MacGregor, O. [3], Savallampi, M. [3], & Salinas Thunell, N. [3]

[1] University of Luxembourg, Luxembourg
[2] Maastricht University, Maastricht
[3] University of Skévde, Skdvde

Introduction: Our perception of facial expressions is highly dependent on the situational
context. Previous studies have shown that valence and sociality conveyed by verbal
descriptions modulate early and late electrocortical responses to neutral faces, but the
modulatory effects of social cues on threatening facial expression remain unclear.
Another question that has not yet been addressed is the role of temporal information.
Methods: Twenty-two healthy Swedish native speakers viewed pictures of neutral and
angry faces preceded by either threat-increasing ("She is about to hit somebody") or
threat-decreasing (“"He is about to forgive somebody") descriptions while their scalp
electroencephalogram was recorded. Additionally, temporal information was
manipulated by creating a version of each description in the near and in the distant future.
Results: In line with previous studies, angry faces resulted in significantly larger early
and late ERP components than neutral faces. Moreover, more immediate descriptions led
to a larger vertex positive potential (VPP, 140 to 180 ms) in response to neutral faces
than distant future descriptions. Effects of threatening content emerged approximately
1500 ms after picture onset. Threat degree reliably modulated the late positive potential
(LPP, 1500 to 2000 ms) to angry, but not to neutral faces. Affective ratings of the
pictures confirmed that all contextual descriptions modulated the perception of facial
expressions in the expected direction. Discussion: Effects found for the VPP might point
to an increased allocation of attentional resources to faces that were placed in a more
immediate context, but only if they had not yet been allocated, i.e. the presentation of
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angry facial expression might have led to a ceiling effect. The effect of threat-related
content suggests that contextual descriptions are able to alter the perception of inherently
emotional faces, but have a relatively slow time course due to their complex nature.

Poster Presenter 45: Kubra Sogukkanli Kadak
Can we discrete between pleasant and unpleasant emotions by fNIRS?
Sogukkanli Kadak, K. [1], Erdogan, S. B. [2] & Hanoglu, L. [1,3]

[1] REMER, Neuroscience Department, Istanbul Medipol University, Istanbul

[2] Department of Medical Engineering, Acibadem Mehmet Ali Aydinlar University,
Istanbul

[3] Department of Neurology, Faculty of Medicine, Istanbul Medipol University, Istanbul

Introduction: Affective neuroscience deals with the neural bases of emotions and
moods, and one of the main questions is whether different emotions are processed in
different brain regions or all emotions are a function of the same basic brain circuits.
Prefrontal cortex (PFC) plays an important role in the processing of emotional
information. fNIRS, which indirectly indicates neuronal activity via oxyhemoglobin and
deoxyhemoglobin, is a very useful method for evaluating the prefrontal cortex activity of
emotional processing. The aim of this study is to determine the hemodynamic changes
caused by pictures that induce positive and negative emotional types with fNIRS.
Methods: This study comprised 8 right-handed female students at the University of
Istanbul Medipol. No participant reported a prior history of neurological or psychiatric
disorder. In this block-design study, we compared the oxy-hemoglobin, deoxy-
hemoglobin, total hemoglobin as response to pleasant International Affective Pictures
System (IAPS) pictures, unpleasant pictures, and neutral pictures. As a method of
analysis, general lineer model was applied to estimate the functional response. Results:
Compared with the neutral images of the negative images, it was seen that the medial
prefrontal cortex caused higher oxy-Hb concentration changes. Discussion: According to
the valence hypothesis, the left PFC is activated during positive emotions while the right
PFC is activated by negative emotions. However, some studies do not support
hemispheric asymmetry hypothesis in which negative emotions are accompanied by an
increase in oxy-Hb levels bilaterally. In recent studies it has been emphasized that medial
prefrontal cortex is important in the processing of emotions. In this study, we
demonstrated the role of medial PFC in the processing of negative emotions. The fact
that the resulting hemodynamic response from different emotional induction tasks is
consistently distinguishable, can provide access to the organism through the mental
experiences that accompany the body states.
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Poster Presenter 46: Monika Graumann

The time course of object location representations in the human brain depends on
clutter

Graumann, M. [1,2], Ciuffi, C. [1], & Cichy, R. M. [1,2]

[1] Department of Education and Psychology, Freie Universitét Berlin, Berlin
[2] Berlin School of Mind and Brain, Humboldt Universitat Berlin, Berlin

Introduction: The prevailing view of the ventral visual system is that object
representations tolerant to particular viewing conditions such as location in the visual
field emerge in high-level visual area IT, whereas object properties particular to the
viewing situation are represented in low-level visual areas.Contrary to this theory, a
recent study using single-cell electrophysiology and modelling in monkeys observed that
IT represents both object identity and location information, and that low-level visual
areas might fail to represent object properties particular to the viewing situation when
objects appear under real-world cluttered viewing conditions. Here, we investigated the
processing of object location and category and its dependence on the nature of the
background of the visual scene in the human brain using EEG and multivariate pattern
classification. The rationale was that the latency with which object category and location
representations emerge in the human brain indicate the processing stage in the ventral
visual stream at which they emerge. Methods: In the EEG experiment, participants
(N=25) viewed object images from four different categories, in four different locations
displayed in three background conditions (high-, low-, and no-clutter). Results: Using
multivariate pattern classification, we found that representations of object location
emerged later in time when objects were presented on cluttered backgrounds (70 ms later
for low clutter and 100 ms later for high clutter). Further analysis comparing the temporal
dynamics with which location representations emerged in the clutter- vs. no-clutter
condition revealed similar representations shifted in time, rather than different
representations. Discussion: Together, our findings show that contrary to the prevailing
theory of object recognition in cortex, under real-world viewing conditions not only
category, but also object location is represented in late processing stages.

Poster Presenter 47: Piotr Litwin & Pawel Matyka

Examining the causal role of proprioceptive signals in rubber hand illusion
Litwin, P. [1], & Motyka, P. [1]

[1] University of Warsaw, Faculty of Psychology, Warsaw

Introduction: Rubber Hand lllusion is a phenomenon of experiencing a sense of
ownership over a fake hand. It relies on a spatiotemporal congruency of visual and tactile
signals delivered to the hand and the dummy. Yet the role of proprioceptive signals in the
formation of the illusion remains unclear. RHI phenomenon was suggested to occur only
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when both real and fake hands are not separated by a distance larger than 30cm from
each other; however, the relevance of proprioception for RHI has been questioned.
Methods: To examine the causal role of proprioception, we use the apparatus allowing
mechanical manipulation of the position of the participant’s hand without the participant
noticing. The automatic device allows subliminal displacement of the hand from the
starting position [distance between real and rubber hand equaling 16cm] closer to [8cm]
or further from [24cm] the rubber hand. Since all other factors are held constant —
including higher-order beliefs pertaining to where the hand actually lies — we expect that
physiological and self-report indicators of illusion’s strength would differ between the
distance conditions if proprioception is causally relevant for RHI. We also predict that
these effects will be modulated by inter-individual differences in proprioceptive accuracy
— an ability to assess the placement of one’s hand when it is hidden from one’s view.
Using an electronic propriometer, we measure accuracy in a task requiring active
reproduction of the hand’s position, and operationalize it as a mean absolute difference
between initial and reproduced positions. We expect that highly accurate participants will
be more sensitive to spatial discrepancies between hands’ positions, since precise
proprioceptive signals should constrain the spatial window of integration of visual and
tactile signals. Results: The results of mixed model analysis with proprioceptive
accuracy and real hand’s position as between-subject factors and visuo-tactile synchrony
as within-subject-factor will be presented at the conference.

Poster Presenter 48: Shiva Pauer

Debiasing through emotion: Only context-related negative affect enhances
reasoning about polarized food choices independently of motivated reasoning

Pauer, S. [1], Jurkovic, M. [2], & Cavojova, V. [2]

[1] University of Vienna, Vienna
[2] Centre of Social and Psychological Sciences, Slovak Academy of Sciences,
Bratislava

Introduction: Emotions have traditionally been conceptualized to inhibit rational
thinking. Recent studies indicate possibly beneficial effects of personally relevant
emotional contexts on logical reasoning. The present research investigated underlying
processes using experimental manipulations and a syllogistic reasoning task with belief
bias (BB; the tendency to evaluate the logical validity of an argument based on personal
beliefs about the content) with emotional contents about meat related food choices pre-
tested to be polarizing (N=215). Results: The first experiment (N=354) replicated that
BB was lower in personally relevant emotional content relative to unemotional content.
Surprisingly, only meat eaters showed higher degrees of motivated reasoning bias (the
irrational tendency toward more effortful reasoning to disconfirm attitude-inconsistent
information) in emotional content relative to unemotional content, but not meat avoiders.
Meat avoiders showed significantly higher degrees in Actively Open-Minded Thinking
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than meat eaters, which functioned as the best predictor of decreased BB in meat
avoiders reasoning about emotional content. The second experiment (N=128)
manipulated affective states by presenting 1 of 4 affective pictures varying in content-
relatedness and valence in each condition. Results showed that experimentally induced
content-related negative affect (by presenting a picture of a slaughtered cow) further
decreased BB in emotional content relative to control (neutral picture), but, surprisingly,
independently of the effects of motivated reasoning. Presenting a content-related
appetitive stimulus (picture of a steak) increased BB relative to control, completely
mediated by the effect of self-reported affect. Discussion: Findings indicate that the
conceptualization of rational thinking might need to incorporate beneficial effects of
emotional and contextual variables. This opens novel opportunities for research on the
effects of emotion on rational thinking.

Poster Presenter 49: Dorottya Lantos

Yoga poses increase subjective energy and state self-esteem in comparison to ‘power
poses’

Golec de Zavala, A. [1,2,3], Lantos, D. [1], & Bowden, D. [1]

[1] Department of Psychology, Goldsmiths, University of London, London
[2] Department of Psychology, University of Social Sciences and Humanities, Poznan
[3] Instituto Universitario de Lisboa-Centro de Intervencao Social, Lisbon

Introduction: Research on the beneficial consequences of yoga often focuses on the
effects of yogic breathing and meditation. Less is known about the psychological effects
of performing yoga postures. The purpose of our recent study was to investigate the
effects of yoga poses on participants’ subjective sense of energy and self-esteem.
Methods: The effects of yoga postures were compared to the effects of ‘power poses,’
which arguably increase the sense of power and self-confidence due to their association
with interpersonal dominance. The study tested the novel prediction that yoga poses,
which are not associated with interpersonal dominance but increase bodily energy, would
increase the subjective feeling of energy and therefore increase self-esteem compared to
‘high power’ and ‘low power’ poses. We employed a two factorial, between participants
design. Participants performed either two standing yoga poses with open front of the
body (n = 19), two standing yoga poses with covered front of the body (n = 22), two
expansive, high power poses (n = 21), or two constrictive, low power poses (n = 20) for
1-minute each. Results: The results showed that yoga poses in comparison to ‘power
poses’ increased self-esteem. This effect was mediated by an increased subjective sense
of energy and was observed when baseline trait self-esteem was controlled for.
Discussion: These results suggest that the effects of performing open, expansive body
postures may be driven by processes other than the poses’ association with interpersonal
power and dominance. This study demonstrates that positive effects of yoga practice can
occur after performing yoga poses for only 2 minutes.
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Poster Presenter 50: Giulia Cabbai

Interoception and emotions in art perception

Cabbai, G. [1], Fingerhut, J. [1], & Prinz, J. [1, 2]

[1] Berlin School of Mind and Brain, Einstein Group “Consciousness, Emotions, Values”
[2] Graduate Center, CUNY

Introduction: Recent studies of embodied cognition demonstrated that interoceptive
accuracy, an objective measure of detecting internal bodily sensations, is related to
greater sensitivity to emotional responding (Herbert, Pollatos, Flor, Enck, & Schandry,
2010b; Pollatos, Herbert, Matthias, & Schandry, 2007b). Specifically, people with higher
interoceptive accuracy show a stronger link between their physiological reaction and
subjective feeling of arousal (Dunn, 2010). The importance of emotions for aesthetic
experience is widely accepted in the research field of Art perception (Prinz, 2007;
Chatterjee, 2011; Leder, 2004). However, an investigation of the complex role of the
bodily signals and the individual differences in aesthetic experience hasn’t received much
attention yet. Findings from the clinical population suggest that there might be a link
between the capacity to feel one’s own body and his interest in art: affective disorders
like alexythimia and anhedonia, which represents deficits of the interoceptive system
(Herbert et al, 2010), are further characterized by a lack of interest or sensitivity in art
(Taylor et al. 2000, Bagby et al., 1994). For these reasons, an investigation of the role of
interoception in the aesthetic experience of healthy individuals can shed a light on the
highly individualized emotional responses to art. Methods: First, we assess interoceptive
accuracy through the Heartbeat Detection Task (Schandry, 1981). We then test whether
behavioural ratings of “being moved” and “liking” are associated with bodily responses
during artworks viewing. As physiological measures, we use the ECG and the GSR. By
varying types of art, we consider the impact of being emotionally moved on an
individual’s aesthetic appreciation. Results: We expect to find a greater physiological
and behavioural response to figurative rather than abstract paintings. Based on the
importance of interoception for emotion perception and recognition, we investigate its
role as moderator towards the coupling between subjective and bodily arousal.
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Poster Presenter 51: Maria Bléchl

Depression and functional outcome after stroke: A systematic review and meta-
analysis of prospective studies

Maria Bléchl [1], & Steffen Nestler [1]
[1] Department for Psychology, University of Leipzig

Introduction: Depression after stroke is common and may be a great burden on the
likelihood of functional recovery and long-term stroke outcomes — although prospective
studies investigating the association of depression with subsequent outcomes have
yielded largely conflicting results. The aim of this systematic review was to
quantitatively estimate the strength of the association between depression after stroke and
subsequent poor functional outcome. Methods: A systematic literature search for
prospective studies investigating whether depression predicts poor functional outcomes
in stroke patients was conducted. For studies using the modified Rankin Scale (mRS), the
odds of poor functional outcome were assessed by comparing stroke patients with and
without depressive symptoms. The association was summarised as log Odds Ratio
(logOR) using random-effects meta-analysis. Moreover, quality of individual studies and
publication bias were examined. Results: Six prospective studies of the effect of
depression on functional outcome (mRS) were identified. Of these, five studies (2844
patients) provided effect sizes for meta-analysis. A random-effects model demonstrated
that presence of depression predicted poorer functional outcome (logOR 0.73, 95% CI
[0.51, 0.94], p < 0.001), with evidence for moderate statistical heterogeneity (I =
29.5%). Bias assessment suggested limitations in individual studies, including low
comparability of depressed and non-depressed stroke patients and inadequate assessment
of the outcome. Examination of funnel plots strongly suggested the presence of
publication bias. Discussion: This quantitative summary of published evidence lends
support to the hypothesis that depression is linked with increased risk of poor functional
outcome after stroke. However, given the small number of heterogeneous studies with
severe methodological limitations and the presence of publication bias, the summary
effect size is likely an overestimation of the true effect. Individual patient data meta-
analysis or more appropriate longitudinal analyses are desirable to clarify the results
obtained in this review.

67



Poster Presenter 52: Nadine Spychala
Embodiable neurofeedback for post-stroke motor rehabilitation

Spychala, N.[1], Bongartz, E. [1], Braun, N. [1], & Debener, S. [1]
[1] Carl-von-Ossietzky University, Oldenburg

Introduction: Neurofeedback-guided motor imagery training (MF-MIT) has been
proposed as a promising intervention against upper limb motor impairments. In this
intervention, paretic stroke patients receive online neurofeedback about their brain
activity whilst conducting a motor imagery (MI) task. Ml is the mental rehearsal of
movements without actual motor output. Typically, the neurofeedback signal used in NF-
MIT is based on a fixed trial structure and rather abstractly presented on a computer
screen. In the present feasibility study, we tested a different approach by developing a
more self-paced and embodiable NF-MIT, in which the neurofeedback signal closely
resembles the mental acts performed. Methods: Neurofeedback was provided via an
embodiable, anthropomorphic robotic hand (RH) which was integrated into a closed-
looped EEG-based brain computer interface (BCI). More specifically, whenever the BCI
assumed a new participant’s hand flexion or hand extension imagination, the RH
immediately carried out this movement. Connected to this BCI, our stroke patients (n=9)
and healthy controls (n=9) attempted to control the RH’s movements as accurate as
possible, using their MI thoughts alone. We evaluated the achieved controllability over
the RH as well as the subjective level of RH control and embodiment. Results: With
regards to performance, we find that although none of our participants achieved full
control over the RH’s movements, most of them could at least control the RH to some
extent. Interestingly, patients and controls thereby achieved quite similar performances.
Regarding subjective measures, we find that both groups also subjectively experienced
some control (i.e. experienced a sense of agency) over the RH movements and partially
integrated the RH into their own body scheme (i.e. experienced a sense of ownership).
Discussion: Although clearly more research is needed, the present study demonstrates
that a more self-paced and embodiable NF-MIT might be a promising alternative to
classical NF-MIT.

Poster Presenter 53: Gercek Cicek
Neuroscience take on economic decision making: Risk, uncertainty and rationality
Cicek, G. [1,2], Sogukkanli Kadak, K. [2], Yamanoglu, M. [2], & Hanoglu, L. [2]

[1] MEF University, Istanbul
[2] Medipol University, Istanbul

Introduction: Behavioral elements of decision making(DM) under risk and
uncertainty(R&U) have been researched using economic tasks/games yet due to
theoretical limitations of classical economics humans’re assumed to be rational, with full
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understanding of the concepts R&U. That approach ignores whether the observed
behavior’s a result of an informed, deliberate choice. Cognitive elements of DM’ve been
studied under R&U via various paradigms and/or neuroimaging techniques. R&U’re
associated with prefrontal cortex(PFC) and amygdala, respectively. Because these studies
use different stimuli in respect of context and cognitive load, there’s not a standard
method that analyzes brain activity under R&U comparably. Hence, no tool to test
rationality and full-knowledge assumptions. This study includes simple economic tasks,
free from context to minimize the necessary cognitive load, and aims to observe
behavioral and cognitive processes that are free from lack of computational power and/or
context related biases. Methods: An experimental design’s provided to analyze DM
under R&U isolated from cognitive incompetency, and that tests the rationality of human
DM process on a cognitive level, on healthy participants via fNIRS. Behavioral and brain
data’re recorded through blocks of R&U tasks: a) maps of concentration changes in
oxyhemoglobin&deoxyhemoglobin of the PFC were generated comparing the R&U
conditions on the brain data; b) a consistency scale’s defined upon the individual choice
patterns through risk tasks on the behavioral data. Results: Participants showed different
activation patterns across conditions. Some had significantly higher activity on PFC
under uncertainty comparing to risk tasks, which is counter-intuitive to the
rational&omniscient decision-maker of economics. The inconsistency in behavioral data
had corresponding formation in brain data that suggests irrationality on individual level.
Discussion: The study delivers a straightforward way to disentangle R&U on a cognitive
level, a functional method to study rationality in a within-subject design. Promising
results call for further study to improve validity and reliability.

Poster Presenter 54: Luisa Balzus

Error monitoring dissociates ventral from dorsal corticostriatal networks in
patients with obsessive-compulsive disorder (OCD)

Balzus, L. [1], Kaufmann, C. [2], Gritzmann, G. [2], Klawohn, J. [2], Riesel, A. [2],
Heinzel, S. [3], Bey, K. [4], Lennertz, L. [4], Wagner, M. [4], & Kathmann, N. [2]

[1] Berlin School of Mind and Brain, Humboldt-Universitat zu Berlin, Berlin
[2] Humboldt-Universitat zu Berlin, Berlin

[3] Freie Universitat Berlin, Berlin

[4] University of Bonn, Bonn

Introduction: Performance monitoring is a prerequisite of goal-directed, flexible
behavior and can be defined as the ability to monitor one’s own actions and flexibly
adjust behavior in response to a change in internal goals or external circumstances.
Performance monitoring comprises several processes, including the detection of conflict
between competing response alternatives as well as error detection and processing. A
substantial body of evidence suggests that obsessive-compulsive disorder (OCD) is
characterized by an overactive performance monitoring system that continually generates

69



exaggerated error signals. Recent research supports the notion that overactive
performance monitoring may qualify as an endophenotype for the disorder. However,
imaging studies reveal inconsistent results regarding the regions that are involved in
altered performance monitoring in OCD and related research on functional connectivity
is scarce. In this study we investigated alterations in functional activity and connectivity
during error monitoring in OCD. Method: Functional magnetic resonance imaging
(fMRI) data were collected from 81 patients with OCD and 81 matched healthy control
subjects during performance of an error-eliciting interference task. Connectivity analyses
by means of the psychophysiological interaction (PPI) approach were conducted.
Results: Patients with OCD exhibited increased error-related activation in dorsal
cognitive regions while showing reduced relative deactivation in ventral affective
regions. Furthermore, patients showed increased positive connectivity within the ventral
affective network in response to errors. Unlike control subjects, they exhibited no
increase in positive coupling within the dorsal cognitive network during error processing.
Discussion: These alterations point to enhanced recruitment of cognitive control and
greater negative valuation of errors in patients with OCD. The findings suggest that
distinct activity and connectivity patterns in dorsal cognition-related as compared to
ventral emotion-related networks characterize performance monitoring abnormalities in
OCD, indicating that a dissociation of dorsal and ventral corticostriatal networks may be
the neural basis of overactive performance monitoring in OCD.

Poster Presenter 55: Liliana Polyanska
ALE meta-analysis elucidates the complexity of Tourette syndrome
Polyanska, L. [1,2,3], Critchley, H. D., [1,2], & Rae, C. L., [1,2]

[1] Sackler Centre for Consciousness Science, University of Sussex, Brighton
[2] Department of Neuroscience, Brighton & Sussex Medical School, Brighton
[3] Department of Education and Psychology, Freie Universitat Berlin, Berlin

Introduction: Tourette syndrome (TS) is a neurodevelopmental condition defined by
expression of motor and vocal tics, highly heterogeneous in time course, frequency,
severity and bodily distribution. Additionally, TS is marked by high comorbidity rates
with attention deficit disorder, obsessive compulsive disorder, anxiety disorders and
depression. Current literature relating neural processing to cognitive and motor functions
in TS often yielded varied findings. Though cortico-striato-thalamo-cortical (CSTC)
network has been implicated in TS, understanding of the CSTC dysfunction is
confounded by the complexity of the disorder. Method: We addressed this issue by
conducting an activation likelihood estimation (ALE) meta-analysis of 14 task-related
neuroimaging studies (13 fMRI, 1 H20-PET) on TS, which not only provides improved
statistical power compared to a single study, but can extract evidence from studies with
different sample characteristics and experimental designs to elucidate common
neurobiological substrates related to the disorder. First, we examined differences between
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TS and control participants across sample characteristics and cognitive domains. Next,
we determined which of these alterations are specific to TS by examining the relation
between neural activations and tic severity. Results: We found evidence for group
differences in multiple cortical areas and functional systems, including prefrontal and
motor preparation areas; somatosensory and visual areas; and parieto-temporal regions.
Importantly, only the prefrontal and motor preparation areas were specific to tic severity.
Discussion: These results support models that propose a core dysfunction of CSTC
motor loops in TS. Our study highlights the broad dysfunction of cortical systems in TS
that likely relates to a range of syndrome spectrum complexities — such as comorbidity
presence, medication usage, impact of tic suppression and vulnerability to environmental
stressors on symptom expression, whilst pinpointing a specific role for premotor and
prefrontal dysfunction specific to the experience of tics.

Poster Presenter 56: Dr. Sergei Schapkin

EEG and cardiovascular responses to cognitive load
Schapkin, S.A.[1], & Bockelmann, 1. [1]

[1] Otto-von-Guericke-University of Magdeburg

Introduction: At present, there are few studies in which cardiac activity and brain
activity are recorded simultaneously as reactions to cognitive load. The aim of the study
was to investigate the heart-brain constellations in the tasks requiring different cognitive
functions. Methods: The subjects performed sensory-motor and visual-spatial tasks of
varying complexity while the EEG-power and heart rate variability (HRV) was analysed.
Results: The first results show the EEG changes depending on the type of cognitive
function involved in a task. This is shown in the distribution of EEG power spectra in the
anterior-posterior as well as left-right direction and also in different connections between
the EEG rhythms and HRV. The heart-brain relationships are more pronounced under
cognitive load than at rest. Discussion: Putative neuronal mechanisms underlying the
activity between the brain areas as well as those underlying heart-brain interactions are
discussed.

Poster Presenter 57: Sima Saniee and Firouz Khezri
Set shifting training for children with high-functioning autism
Saniee, S. [1], Pouretemad, H. [1,2], & Akbari, S. [2]

[1] Institute for Cognitive & Brain Sciences, Shahid Beheshti University, Tehran
[2] Department of Education and Psychology, Shahid Beheshti University, Tehran

Introduction: Children with autism spectrum disorder (ASD) experience set-shifting
deficits as an executive function (EF) which can lead to cognitive and behavioral
flexibility deficits or restricted behaviors. Despite the increasing research focus on this
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cognitive deficit, a set shifting training has not been studied in ASD exclusively. Hence
in this study a training condition (Set-Shifting Improvement Tasks-SSIT) was developed
to improve set-shifting ability then the possible effects of these tasks was investigated.
Method: With the aim of improving set shifting ability in children with autism, a training
program (SSIT) including a computer game (TATKA, a puzzle game produced by our
research team) with some home-based tasks (in order to generalization) were developed.
Then in a quasi-experimental design, the effects of SSIT tasks were studied on children
(n=13, 5-7 years) with high functioning autism. Outcome measures (pre-training, post
training, and 6-week-follow-up) were assessed by Modified Wisconsin Card Sorting Test
(MCST), Bender-Gestalt Test and Behavioral Flexibility Rating Scale (BFRS-R).
Result: A significant change was happened in both cognitive [bender gestalt; F (1.3,
16.5) = 66.69, p<0.01, effect size=0.84. MCST; F (1.4, 16.9) = 83.68, p<0.01, effect
size=0.87] and behavioral flexibility [F (1.84, 22.1) = 45.89, p<0.01, effect size=0.79] as
a result of training among the children who completed the training. Furthermore the
result remained stable to some extent for about one month after the training condition.
Conclusion: Developing SSIT is just an opening move in the larger target of providing
novel tool for clinicians and parents to use for individuals with ASD, not as alternatives
of the main treatment such as ABA, but as supplements. Future research utilizing a larger
sample size is needed to confirm whether this intervention is effective for children with
ASD.

Poster Presenter 58: Mikolaj Szulczewski

The effects of slow paced breathing on affective state, the cardiovascular system,
and adequacy of ventilation

Szulczewski, M.T. [1]
[1] University of Warsaw

Introduction: Previous studies suggest that slow breathing decreases affective arousal.
Paced breathing can lead to hyperventilation, which may counteract its effects. However,
previous studies have not measured adequacy of ventilation. Furthermore, they did not
employ a cover story to hide the goal of the experiment. Method: In the present study,
we investigated the influence of 10 minutes of slow paced breathing (0.1 Hz) with and
without cover story, and normal breathing frequency (0.28 Hz) on affective state
(unpleasant and pleasant arousals), adequacy of ventilation as measured by partial
pressure of end-tidal CO2 (PetCO2), respiratory sinus arrhythmia (RSA), and
sympathetic control of the heart (pre-ejection period, PEP). To investigate the
physiological processes that underlie changes in affective state, we examined if changes
in PetCO2, RSA, and PEP predict changes in affective state. Eighty-six participants were
randomly assigned to one of the three groups. Results: The use of a cover story did not
influence the effects of paced breathing. During breathing at 0.1 Hz, RSA was higher
than during breathing at 0.28 Hz. PetCO2 decreased in all conditions, but showed a
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greater decrease during breathing at 0.28 Hz. Respiratory frequency did not influence
affective arousal and PEP. Changes in RSA between baseline and paced breathing were
not related to changes in affective state. A larger drop in PetCO2 predicted a greater
decrease in unpleasant arousal and shortening of PEP predicted higher pleasant arousal.
Discussion: We propose that the former relation reflects the effects of the influence of
pulmonary stretch receptors on suffocation-related increase in unpleasant arousal. The
observed results suggest that interoceptive signals related to changes in RSA do not
contribute significantly to self-reported affective state.

Poster Presenter 59: Dr. Ezgi Kayhan
Neural markers of predictive models in 9-month-old infants

Kayhan E. [1], Meyer, M. [2], O Reilly, J. X. [3], Hunnius, S. [4], & Bekkering, H. [4]

[1] Max Planck Institute for Human Cognitive and Brain Sciences, Leipzig

[2] University of Chicago, Chicago, Illinois

[3] University of Oxford, Oxford Centre for Functional MRI of the Brain, Nuffield
Department of Clinical Neurosciences, John Radcliffe Hospital

[4] Radboud University, Donders Institute for Brain, Cognition, & Behaviour, Nijmegen

Introduction: From early on in life, humans generate internal models of their
environment to predict the outside world. As the statistics of the environment change, our
brains need to adjust to these changes by updating their internal models to make accurate
predictions. In this study, we investigated whether 9-month-old infants adjust their
internal models to represent a dynamic experimental environment. Specifically, we
examined whether they dissociate and thus modulate their predictive models dependent
on differential types of unexpected events. Method: In an audio-visual
electroencephalography (EEG) paradigm, we presented infants with a continuous
sequence of stimuli, which followed a predictable pattern (i.e. same stimuli were repeated
for several trials; “expected” trials). Two types of cues (i.e. “update” and “no-update”)
were interspersed among the expected trials, which differed in terms of whether or not
they signaled a future change in the sequence. Following the “update” cue, the predicted
pattern was altered, whereas the pattern remained the same after the “no-update” cue.
Results: When the predicted sequence was unexpectedly interrupted by the cues, infants
showed an amplified negative central (Nc), representing violations of their predictions.
The unexpected appearance of the cues also modulated later components, namely the
positive slow wave (PSW). However, no differential response to the two types of cues
was observed at later stages of processing. Additional analyses showed that infants
associated unexpected cues with future changes in the sequence. Interestingly, only when
a predicted change was absent (i.e. following the “no-update” cues) a prominent response
was observed in the early components indicating a top-down modulation of early sensory
processing in infants. Discussion: Our study corroborates emerging evidence suggesting
that the basic machinery to build predictive models is already functional early on in life.
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Poster Presenter 60: Agnieszka Zuberer
On the association between awareness and control of one’s arousal

Zuberer, A. [1], Minder, F [1], & Drechsler, R. [1]

[1] Department of Child and Adolescent Psychiatry and Psychotherapy, University
Hospital of Psychiatry Zurich, University of Zurich, Zurich

Introduction: Neurofeedback training is commonly used as intervention for Attention
Deficit Hyperactivity Disorder (ADHD). Despite growing evidence of its efficacy, the
pathways towards successful training outcomes are poorly understood. An unresolved
question is how the self-control of a specific cognitive state is related to the awareness of
that same state. To elucidate this association, we combined two types of interventions
targeting either the control or awareness of the subject’s arousal. In both tasks, subjects
received feedback about their performance based on objective measures of brain activity.
Methods: 31 children suffering from ADHD (age = 11.38 + 2.14) underwent 15 training
sessions of neurofeedback of slow cortical potentials (SCP-NF) and a SCP discrimination
training (SCP-DT). Results: The task performance in the SCP-NF was negatively
associated with the task performance in the SCP-NF across sessions. Discussion: Our
preliminary data suggest that the ability to make accurate judgments about one’s own
arousal was negatively associated with the ability to control one’s brain activity. These
findings not only potentially provide normative guidance for how to improve clinical
interventions targeting the self-regulation of attention, but also contribute towards the
theoretical discussion about the association between subjective reports and objective
measures of brain activity.
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