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Program

Wednesday, March 13, 2013

Venue 1: Festsaal, Humboldt Graduate School | House 1, 2nd floor, Luisenstrale 56 | 10117 Berlin.

17:30-18:30 Registration

18:30-19:30 Keynote Public Lecture

Prof. Dr. Katharina von Kriegstein (Leipzig/Berlin): How we hear with our
visual system

Chair: Prof. Dr. Arno Villringer (Berlin/Leipzig)
19:30-21:00 Reception

Thursday, March 14, 2013

Venue 2: Wissenschafts Forum Berlin | Conference Room 102a, 1st floor, Markgrafenstrale 37 | 10117 Berlin

09:00-9:05  Welcoming Remarks

09:05-10:00 Workshop 1
PD Dr. Petra Ritter (Berlin): Simultaneous EEG/fMRI
Chair: Till Nierhaus (Berlin/Leipzig)

10:00-10:45 Lecture 1

Dr. Julia Sahcer (Leipzig): More than just the blues: Imaging studies of the
female human brain postpartum

Chair: Lina Schaare (Berlin/Leipzig)
10:45-11:00 Coffee Break

11:00-12:30 Panel 1
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Maximilien Chaumon (Berlin): Ongoing brain oscillations bias perception via
response gain modulation

Markus Kneer (Paris): Mental Time Travel

Christopher Gundlach (Leipzig): Modulating somatosensory detection
thresholds with transcranial alternating current stimulation

Ricardo Max (Tel Aviv): Exact Temporal Window of Visual Distraction

Timo Torsten Schmidt : Imaging tactile imagery: Changes in functional
connectivity support perceptual grounding of mental images in primary
sensory cortices

Chair: Sabrina Thiel (Berlin/Leipzig) and Fivos lliopoulos (Berlin)
12:30-13:30 Lunch Break
13:30-14:15 Guided Tour: Max Planck Science Gallery
14:15-15:00 Lecture 2

Prof. Dr. Tamer Demiralp (Turkey): ERP/ERO correlates of subjective
confidence level about a decision

Chair: Prof. Arno Villringer (Berlin/Leipzig)
15:00-15:15 Coffee Break
15:15-16:15 Workshop 2

Dr. Daniel Margulies (Berlin/Leipzig): Resting State fMRI
16:15-17:00 Panel 2

Yan Fan (Berlin): Resting State Amygdala-Prefrontal Functional Connectivity
modulated by Early Life Stress: an fMRI study

Andrey Rodionov (St. Petersburg/Russia): The benefits of internally-oriented
cognitive training for enhancing creative activity: an EEG study

Laura S. Bos (Groningen/Potsdam): Time-reference versus tense: aphasiological
and electrophysiological findings

Chair: Miray Erbey (Berlin) and JosefinR6bbig (Leipzig/Berlin)

17:00-17:30 Poster Session A: Poster Nr. 1-9

17:30-18:00 Poster Session B: Poster Nr. 10-18
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Oral Presentation Abstracts

Presentation 1

Poster Presenter: Maximilien Chaumon

Abstract Title: Ongoing brain oscillations bias perception via response gain modulation
Authors: Maximilien Chaumon & Niko Busch

Abstract

What happens in our brain when a certain area needs not being used? This question might seem odd,
but controlling how information is routed across the brain is essential for appropriate cognition. In
recent years, a prominent brain activity, the so-called alpha oscillations (around 10 Hz), has been
proposed as the mechanism used to locally and flexibly inhibit one brain area. Hence, when alpha
oscillations occur over one region, that region is often "inhibited". But can we go beyond this vague
term of "inhibition"? Can we assess more precisely the actual computational stage at which alpha
oscillations affect neural computation? Here, we tackled the role of alpha oscillations in regulating
conscious visual perception, and tested two potential well-known mechanisms. The first mechanism,
called contrast gain, postulates that alpha oscillations suppress information flow directly as it enters the
brain, in a way that would be equivalent to controlling the contrast of the external stimulus. The second
mechanism, called response gain, does not affect how information enters the system, but rather the
amplitude of the response of the system. These two mechanisms make clear predictions as to
behavioral performance under high or low levels of ongoing alpha oscillations. We measured brain
oscillations by means of electroencephalography (EEG) while human subjects detected visual stimuli of
varying intensities and modeled the effect of alpha oscillations on their performance. We show that
alpha oscillations affect performance via response gain, suggesting that they affect brain computation
not by simply decreasing the sensitivity of the visual cortex to contrast, but rather by regulating a later
stage of computation in the visual system. This result has strong implications for understanding how
information is routed in the brain, and for further deciphering the fine interactions between
spontaneous brain activity and cognition.

Presentation 2

Poster Presenter: Markus Kneer
Abstract Title: Mental Time Travel
Authors: Markus Kneer
Abstract

The fact that certain types of imagination activate the same brain zones as episodic memory provoked
the hypothesis that there is a single neuro-cognitive system which enables human beings to engage in
mental time travel (MTT). Mental time travel is, roughly, an individual’s capacity to project herself into
the past or future by remembering or imagining first-personal experiences respectively. As a neuro-
cognitive phenomenon, MTT is presumed to have a distinct, though dispersed, neural correlate. The
MTT hypothesis is consistent with a wide body of evidence from ontogenetics!, neuroimaging? and
lesion studies®. My paper will open with a brief sketch of the leading account of mental time travel.* |
will then proceed to argue that this account is misconceived for two fundamental reasons: (1) Its
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genealogical debt to episodic memory and autonoetic consciousness as well as the shallow conception
of imagination in play give rise to an ad hoc and unnecessarily constrained account of episodic states. (2)
The necessary capacities for MTT as traditionally conceived are unfounded, their formulation is
conceptually vague and uninformative. This will severely obstruct empirical research into the
ontogenetic and neurological foundations of the phenomenon.

References

1 E.g. Atance & O’Neill (2001), Bischof-Koehler (2000), Moore & Lemmon (2001), Povinelli (2001), Suddendorf & Busby
(2005), Levine et al. (2002), Addis, Wong & Schacter (2008).

2 Okuda et al. (2003), Szpunar, Watson & McDermott (2007), Addis, Wong & Schacter (2007), Buckner & Carroll (2007).

3 E.g. Tulving, Hayman & Macdonald (1991), Klein, Loftus & Kihlstrom (2002).

4 The core references are Wheeler, Stuss & Tulving (1997) and Tulving (2002). An alternative, but similar account | might also
mention is proposed by Suddendorf & Corballis (1997; 2007).

Presentation 3

Poster Presenter: Christopher Grundlach

Abstract Title: Modulating somatosensory detection thresholds with transcranial alternating
current stimulation

Authors: Gundlach, C.}, Miiller, M. M.2, Nierhaus, T.%, Villringer, A.* & Sehm, B.!

1 Department for Neurology, Max Planck Institute for Human Cognitive and Brain Sciences, Leipzig, Germany
2|nstitute of Psychology, University of Leipzig, Leipzig, Germany

Abstract

Ongoing oscillations are associated with brain functions such as somatosensory perception. For
example, the amplitude of the sensorimotor mu rhythm can be linked to the perception of near-
detection-threshold somatosensory stimuli (Linkenkaer-Hansen et al., 2004). Furthermore the phase of
neuronal oscillations affects the perception of near-threshold stimuli (Busch et al., 2009). Transcranial
alternating current stimulation (tACS) may offer the possibility to modulate oscillatory amplitude (Zaehle
et al.,, 2010) as well as phase (Neuling et al., 2012). We examined the effect of tACS applied at
participants’ individual mu frequency on threshold levels of somatosensory perception. We
hypothesized that (a) tACS modulates somatosensory perception thresholds and (b) perception
thresholds vary as a function of the phase of tACS. In a randomized, single-blinded, crossover design, 17
participants (mean age: 27; female: 10) underwent a combined EEG/tACS experiment in two separate
sessions (real or sham tACS). After identifying subjects’ individual mu frequency, somatosensory
detection thresholds were determined in a block of 16 minutes using an adaptive staircase procedure of
weak electric stimuli that were presented with electrodes at the right index finger. In between, 5
minutes of tACS was applied at the individual mu frequency in a bilateral montage over both primary
somatosensory cortices (S1). For sham, 30 s of 1 mA random noise stimulation was applied. We
observed no differences in the average somatosensory perception thresholds between real and sham
stimulation. However, during tACS, somatosensory detection thresholds changed as a function of the
phase of tACS with thresholds differing maximally for stimuli presented at opposite phases (at minima
and maxima) of the tACS signal curve. We conclude that tACS applied at the individual mu frequency
over S1 is capable of modulating perception of near-threshold somatosensory stimuli in a phase-
dependent manner. Our findings suggest that functionally relevant intrinsic oscillations may be
modulated using non-invasive brain stimulation.
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Presentation 4

Poster Presenter: Ricardo Max

Abstract Title: Exact Temporal Window of Visual Distraction
Authors: Ricardo Max & Yehoshua Tsal

Abstract

Distraction occurs when the perceptual system fails to avoid processing task-irrelevant stimuli
(distractors) that are presented together with task-relevant ones (targets). The question whether
distractors are processed before, concurrently with, or after targets are processed, bears crucial
theoretical implications. Yet, direct behavioral investigations of the temporal loci during which
distractors are processed remain largely absent in the literature. Theoretical models have instead
adopted divergent assumptions regarding the time of distraction, which have led to disparate
theoretical propositions about when and how attentional mechanisms operate. Early selection and dual-
process models assume that distraction occurs in the beginning of the presentation. Late-selection and
single-process models assume that distractors are continuously processed as long as presented.
Perceptual load theory proposes that distractors are processed only after targets are processed, when
surplus resources remain available. We introduce the mutations paradigm, which allows for direct
assessments of the time window during which distractors are processed. Participants were presented
with a central target flanked by two identical distractors. Distractors’ identities could be either
disruptive or neutral (non-disruptive). Distractors mutated once during each trial. There were three
mutation types; disruptive distractors that mutated to neutral ones, vice-versa, or neutral distractors
that mutated to different neutral distractors (control). In each trial, the mutation randomly occurred at
one out of 11 times (between 17 and 187 ms after onset). Results revealed that (a) distraction occurred
exclusively during the first ~50 ms following stimulus onset; (b) after ~50 ms, neither the presentation
duration of distractors nor their identities affected performance. That is, after ~50 ms distractors were
effectively disregarded. In accord with early-selection and dual-process theories of attention, we
conclude that distraction occurs at extremely early stages, prior to the operation of attentional
mechanisms that modulate processing.

Presentation 5

Poster Presenter: Schmidt Timo Torsten

Abstract Title: Imaging tactile imagery: Changes in functional connectivity support perceptual
grounding of mental images in primary sensory cortices

Authors: Schmidt Timo Torsten; Ostwald Dirk; Blankenburg Felix

Abstract

INTRODUCTION: It is well established that mental imagery can recruit primary sensory cortices. Such
activation has been observed across different modalities and is interpreted as perceptual grounding of
mental images. Additionally, a network that activates during imagery independently of content has been
described and its function related to the construction process of the mental representations. However,
few studies have investigated network properties underlying perceptual grounding in primary sensory
cortices and its interaction with the construction system, which was the main aim of the present study.
METHODS: Subjects (n=14) were either presented with or cued to imagine vibrotactile bar pattern
stimuli and reported whether a probe was included in the pattern. Functional imaging was performed
on a 1.5 tesla MRI scanner using a standard head-coil system. T2-weighted images were acquired using
an EPI sequence (TR=2010ms, TE=40ms, flip angle = 90°, 36 axial slices, whole brain, 3x3x3 voxel size).
Standard general linear model analysis was complemented with psychophysiological interaction (PPI)
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analysis to investigated changes in functional connectivity. RESULTS: We found activity related to the
imagery content in lateral occipital cortex, intraparietal sulcus, and primary somatosensory cortex (Sl).
Additionally, in line with recent descriptions of the brain’s construction system, we found imagery-
induced activation in parietal cortices, retrosplenial cortices, and inferior frontal gyrus (IFG). PPl analysis
revealed that imagery induced a substantial increase in functional connectivity between the left IFG and
the BA1 subregion of SI, which was activated during imagery.

Presentation 6

Poster Presenter: Yan Fan

Abstract Title: Resting State Amygdala-Prefrontal Functional Connectivity modulated by Early
Life Stress: an fMRI study

Authors: Yan Fan, Ana Lucia Herrera Meléndez, Karin Pestke, Melanie Feeser, Simone

Grimm, Malek Bajbouj

Abstract

INTRODUCTION: Early Life Stress (ELS)! impacts the healthy development of crucial neural circuits for
emotion process and regulation?, like the amygdala-prefrontal function, in adolescence?, and has been
suggested to be a risk factor for affective disorder in adulthood®. Although ELS-associated changes have
been shown recently for gray matter volume>® and task-induced activation’ in limbic and prefrontal
regions, less is known about effects of ELS on functional coupling between these regions in adulthood. In
this study, we compare resting state amygdala-prefrontal functional connectivity between pre-selected
subjects with relative strong and weak childhood trauma experiences. METHODS: 20 healthy young male
subjects, pre-selected according to their CTQ?® scores, with matched age and 1Q, were recruited for a
study of oxytocin effects on emotional regulation, resting state and stress reactivity. Each inhaled both
oxytocin and placebo in separated sessions, with sequences counter-balanced between subjects. Data of
the emotional regulation and stress induction tasks were reported elsewhere. Here we focused on the
8.05 min eyes open rs-fMRI data, and calculated functional connectivity with seed regions in bilateral
amygdala. RESULTS: Compared with low CTQ group, high CTQ subjects showed significantly higher
scores of neuroticism and trait anxiety, as well as lower scores of extraversion. High CTQ group was also
found with reduced RSFC was between right amygdala and the right supra-/pregenual cingulate, right
DLPFC, left anterior insula, left OFC and bilateral putamen. Linear relationship was revealed between the
above FC strength and CTQ score. DISCUSSION: Our results demonstrated the association between early
life stress and altered functional coupling in the amygdala-prefrontal circuits, which plays important role
in regulating autonomic function when coping with stress. This finding may shed light on neural
mechanisms underlying altered emotion regulation among individuals with childhood trauma.

Reference

1. Heim, C., Newport, D.J., Mletzko, T., Miller, A.H., Nemeroff, C.B., 2008. The link between childhood trauma and depression:
insights from HPA axis studies in humans. Psychoneuroendocrinology 33, 693-710.

2. Lindquist, K.A., Wager, T.D., Kober, H., Bliss-Moreau, E., Barrett, L.F., 2012. The brain basis of emotion: a meta-analytic
review. Behav Brain Sci 35, 121-143. Wager, T. D., Barrett, L. F., Bliss-Moreau, E., Lindquist, K., Duncan, S., Kober, H., et al. 2008.
The Neuroimaging of Emotion. In M. Lewis (Ed.), Handbook of Emotion.

3. Burghy, C.A., Stodola, D.E., Ruttle, P.L., Molloy, E.K., Armstrong, J.M., Oler, J.A., Fox, M.E., Hayes, A.S., Kalin, N.H., Essex, M.J.,
Davidson, R.J., Birn, R.M., 2012. Developmental pathways to amygdala-prefrontal function and internalizing symptoms in
adolescence. Nat Neurosci 15, 1736-1741.
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4. Kilpatrick, D.G., Ruggiero, K.J., Acierno, R., Saunders, B.E., Resnick, H.S., Best, C.L., 2003. Violence and risk of PTSD, major
depression, substance abuse/dependence, and comorbidity: results from the National Survey of Adolescents. J Consult Clin
Psychol 71, 692-700.

5. Cohen, R.A,, Grieve, S., Hoth, K.F., Paul, R.H., Sweet, L., Tate, D., Gunstad, J., Stroud, L., McCaffery, J., Hitsman, B., Niaura, R.,
Clark, C.R., McFarlane, A., Bryant, R., Gordon, E., Williams, L.M., 2006. Early life stress and morphometry of the adult anterior
cingulate cortex and caudate nuclei. Biol Psychiatry 59, 975-982.

6. Gerritsen, L., Tendolkar, I., Franke, B., Vasquez, A.A., Kooijman, S., Buitelaar, J., Fernandez, G., Rijpkema, M., 2012. BDNF
Val66Met genotype modulates the effect of childhood adversity on subgenual anterior cingulate cortex volume in healthy
subjects. Mol Psychiatry 17, 597-603.

7. Lemogne, C., Gorwood, P., Boni, C., Pessiglione, M., Lehericy, S., Fossati, P., 2011. Cognitive appraisal and life stress moderate
the effects of the 5-HTTLPR polymorphism on amygdala reactivity. Hum Brain Mapp 32, 1856-1867.

8. Bernstein, D.P., Fink, L., Handelsman, L., Foote, J., Lovejoy, M., Wenzel, K., Sapareto, E., Ruggiero, J., 1994. Initial reliability
and validity of a new retrospective measure of child abuse and neglect. Am J Psychiatry 151, 1132-1136.

Presentation 7

Poster Presenter: Andrey Rodionov

Abstract Title: The benefits of internally-oriented cognitive training for enhancing creative
activity: an EEG study

Authors: Rodionov A., Starchenko M., Medvedev S.

Abstract

INTRODUCTION: Our previous research has shown that the actors exhibit different functional brain
organization during creative activity when compared with non-actors by means of qEGG. The present
study examined the specific effects of internally-oriented actor’s training on enhancing creative activity
in non-actors. METHODS: The internally-oriented training included tasks which require activation of the
mental imagery, long-term memory and associative thinking. The tasks of externally-oriented training
(used as control) required activation of visual perception, alertness and focused attention. After each
training cortical dynamics was assessed during creative activity (creation a story) by means of ERS/ERD
in thetal,2 , alphal,2 and betal,2 subranges. RESULTS: The internally-oriented training significantly
increases the general level of creativity assessed by means of fluency, flexibility and originality
compared to externally-oriented training (Wilcoxon test, p = 0.01). After implementation of the
internally-oriented training the stories volume increased by 20% (t = 3,41, p = 0.004), the thematic
content increased by 31% (t = 5,08 , p = 0.0002), imagery increased by 41% (z = 3,06, p = 0.002)
compared to externally-oriented training. Analysis of ERS/ERD showed that cortical dynamics varied
strongly between the different frequency ranges and between the stages of creation a story. Overall, the
results of EEGs comparison after two types of cognitive training revealed the significant differences of
cortical activity within a distributed cortical network that includes visual, temporo-parietal and
prefrontal regions of both hemispheres. The spatio-temporal dynamic was organized along a gradient of
posterior-to-anterior brain areas in most of frequency ranges. DISCUSSION: Discussion: Internally-
oriented training can lead to more efficient use of cognitive resources of the brain when performing
creative tasks, such as to influence the long-term memory and mental imagery. This can contribute to a
better integration of the retrieved information into mental images and reflects in the increasing success
of creative activities.
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Presentation 8

Poster Presenter: Laura S. Bos

Abstract Title: Time-reference versus tense: aphasiological and electrophysiological findings
Authors: Bos, L.S., Dragoy, O., Stowe, L.A,, Bastiaanse, R.

Abstract

INTRODUCTION: Agrammatic aphasic speakers have problems with verb inflection. In the Past DlIscourse
LInking Hypothesis (PADILIH), Bastiaanse et al. (2011) argued that a selective deficit in discourse-linked
reference to the past is the cause, and not tense per se. Non-past time-reference is done by narrow
syntax. Previously research was on simple verbs (‘writes’, ‘wrote’), with overlapping values for tense and
time-reference. Dutch allows past reference by a periphrastic verb form with present tense (lit. ‘has
written’), teasing apart tense from time-reference. A tense problem predicts preserved periphrastic past
and simple present. However, the PADILIH predicts impaired past reference and, hence, impaired simple
and periphrastic past. In parallel, it is hypothesized that healthy individuals treat reference to the past
through simple and periphrastic forms similarly, and different compared to reference to the non-past.
METHODS AND RESULTS: Simple and periphrastic past, and simple present were elicited with a sentence
completion task in 14 Dutch agrammatic individuals. A mixed-effects regression showed that both
simple and periphrastic past were worse than simple present (z=-8.1, p<.001; z=-4.1, p<.001,
respectively). In an ERP study, healthy participants read sentences with time-reference violations by
simple and periphrastic verbs. Past adverbs followed by periphrastic non-past (‘will write’) compared to
periphrastic past, (‘has written’) evoked a P600 on the auxiliary. Similarly, past adverbs followed by
simple present compared to simple past evoked a P600. DISCUSSION: These studies showed that the
underlying problem in agrammatic aphasia is a selective deficit in past time-reference, predicted by the
PADILIH. Healthy participants interpret the periphrastic past form with present-tense auxiliary as
referring to the past. This implies that the brain is sensitive to time-reference of the whole verb form
and indifferent to tense.

Reference
Bastiaanse,R., Bamyaci,E., Hsu,C., Lee,)., Thompson,C.K., & Yarbay-Duman,T. (2011). Time-reference in agrammatic aphasia: A
cross-linguistic study. Journal of Neurolinguistics, 24, 652-673.
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Poster Abstracts

Poster 1

Poster Presenter: Kamila Borowiak

Abstract Title: Brain structure in schizotypy and autism

Authors: Kamila Borowiak, Thomas W.J Moorhead, Ruth C.M. Philip, Katie Baynham, Eve
C. Johnstone, Stephen M. Lawrie, Andrew C. Stanfield

Abstract

Schizophrenia spectrum disorders (SSD) and autism spectrum disorders (ASD) are two disorder groups
diagnosed on the basis of distinct classification criteria. Clinical reports and various studies have
provided findings indicating that SSD and ASD share common behavioral and neurobiological features.
This study aims to find neural correlates distinguishing between the two disorder groups. Structural MRI
scans were acquired from a sample of 88 individuals; 20 diagnosed with schizotypal personality disorder
(SPD), 27 with high functioning autism or Asperger’s syndrome, 9 with comorbid disorders and 32
healthy controls. Voxel-based morphometry was performed using SPM8 allowing for a voxel-wise
comparison of the local grey matter volume. To increase the analysis sensitivity the DARTEL registration
algorithm was applied. Total intracranial volume was included as a covariate into statistical model.
Significant differences between groups were found in the regional grey matter volume in the temporal
lobe including the left temporal occipital fusiform cortex, the right temporal fusiform cortex and the
right inferior temporal gyrus. The comorbid individuals exhibited the least volume and the healthy
controls the greatest. SPD individuals showed reduced grey matter volume compared to the control
group in the frontal lobe, specifically in the frontal operculum and in the pars opercularis of the left
inferior frontal gyrus. No differences were found in a direct comparison between SPD and ASD group.
The structural brain abnormalities are consistent with neuropsychological findings reporting face
perception deficits in SPD and ASD and evidences from fMRI studies on diminished activation in the
temporal fusiform cortex. Comorbidity of the disorders appears to increase the severity of anatomical
abnormalities. Frontal lobe abnormalities might account for idiosyncratic speech observed in SPD.
Further research is still required to improve our understanding of the underlying pathophysiological
mechanisms and thus, the validity of diagnostic classification.

Poster 2

Poster Presenter: Adil Deniz Duru, Ph.D.

Abstract Title: Stimulating the Intrinsic Connectivity: Steady-State Visual Responses in
EEG/fMRI Measurements

Authors: Adil Deniz Duru, Ph.D., Istanbul University, Turkey; Elif Kurt, M.Sc., Istanbul

University, Turkey; Ali Bayram, Neuropsychiatry Istanbul Hospital (NPI), Turkey; Basri Erdogan, M.Sc.,
Istanbul Kultur University, Turkey, Sencer Melih Deniz, M.Sc., Bogazici University, Istanbul, Turkey,
Zubeyir Bayraktaroglu, M.D., Ph.D., Istanbul University, Turkey;
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Abstract

A number of EEG/ERP studies have demonstrated how the spontaneous EEG in the pre-stimulus period
determines the sensory-cognitive processes that follow the event both in behavioral and
electrophysiological domains by providing endogenous or top-down constraints. Although these studies
have described nicely the relationships between the amplitude/phase characteristics of the endogenous
oscillatory activity preceding the stimulus and the evoked or induced responses in the post-stimulus
period, the results did not allow anatomically assign such functional relationship to specific neuronal
networks. On the other side, fMRI studies have shown internal connectivity networks (ICN) depending
on the temporal fluctuation patterns observed in the Blood-Oxygen-Level-Dependent (BOLD) signal. Due
to the chronological fact that the ICN analyses have started with DMN, they have been mostly
investigated in resting state fMRI. In this study, we aim to investigate the changes introduced in the ICN
activities due to stimulation which might provide important information about the neuronal substrates
of the pre/post-stimulus EEG patterns via simultaneous EEG/fMRI recordings. A block-design with 3
blocks of 45 s of steady-state visual stimulation each followed by 45 s of resting state has been used to
create stationary segments of spontaneous and evoked EEG activities. This design has been repeated for
each of a series of visual stimulation frequencies between 4 and 46 Hz on 30 subjects. Independent
Component Analysis (ICA) of the BOLD signal revealed 3 separate visual networks in addition to the
DMN, sensory-motor, auditory networks. The 3 visual networks corresponding to V1 and deep and
superficial secondary visual areas showed correlations with occipito-parietal EEG with varying weights in
different frequency bands. In addition to this, other networks showed prominent correlations with slow
EEG components fitting to their scalp projections along with some occipital correlations.

Poster 3

Poster Presenter: Haakon Engen

Abstract Title: The only thing we have to fear is fear itself : Evidence of distinct attentional
routes for the processing of angry and fearful faces.

Authors: Haakon Engen?, Jonathan Smallwood! & Tania Singer?

Social Neuroscience Department, Max Planck Institute for Human Cognitive and Brain Sciences. Leipzig,

Germany

Abstract

BACKGROUND: Facial expressions allow a large variety of information to be communicated rapidly.
Expressions of fear and anger both convey information regarding environmental threat, although
differing in the quality of information they transmit. Fearful faces convey unspecified, environmental
danger, whereas angry expressions indicate a specific, social threat. The current work investigated
whether this divergence in content is reflected in the attentional processes employed to extract this
information. Given the low complexity of the information conveyed by fearful expressions transmit we
hypothesized that these should have strong bottom-up effects that are robust to attentional set.
Conversely, given the higher complexity information conveyed by angry expressions, we expected these
to depend on top-down processing, and consequently to be less robust to attentional set. METHODS:
The hypotheses were tested in two experiments using a fully crossed dual discrimination Emotional
Attentional Blink (EAB) procedure where the expression first (T1) and second (T2) targets were either
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angry, fearful or neutral. In Experiment 1, 25 subjects judged the emotion of target faces, while in
Experiment 2, 37 subjects judged the gender of target faces. RESULTS: A binomial GLMM analysis of
pooled accuracy data revealed that, at short relative to long intervals, Angry T1 faces increased
probability of detection of the subsequent target when it was either Fearful or Neutral. Additionally,
increased probability of T2 detection was shown when T2 was Fearful. A between-experiment analysis
revealed that both T1 Anger and T2 Fear effects were modulated by attentional set, such that they were
significantly reduced for the Gender attentional set. However, even when controlling for this, Fearful T2
targets were still significantly more likely to be detected. DISCUSSION: These results indicate that even
though both fearful and angry facial expressions convey threat and capture attention, a fearful face
expression constitutes a stronger signal of threat than anger.

Poster 4

Poster Presenter: Matti Gaertner

Abstract Title: The Role of Frontal-midline Theta during Stress-related Working Memory
Impairments

Authors: Matti Gaertner, Lea Rohde-Liebenau, Malek Bajbouj

Abstract

INTRODUCTION: Converging evidence suggests that working memory performance is impaired under
acute stress. Additionally, numerous electrophysiological studies have demonstrated that amplitudes in
the frontal-midline theta (fm-theta) rhythm are increased during working memory. In this study we
explored the possibility that stress related performance decreases during working memory are
associated with decreased fm-theta amplitudes. METHODS: Using a standardized stress induction
procedure, we applied a blocked numerical n-back task at two different workload levels and measured
31 healthy male subjects while recording EEGs from 31 scalp electrodes. To ensure a successful stress
induction, HPA axes, as well as subjective measurements of stress were acquired throughout the
experiment. RESULTS: Successfully induced stress was found to impair working memory performance,
but only in the high workload condition (3-back). In the medium workload condition (2-back) no stress
related performance decreases were observed. Frontal-midline theta oscillations increased during
working memory when compared to a control condition (0-back). Fm-theta amplitudes were reduced
under stress and interestingly also in the high workload condition. DISCUSSION: Our results show that
stress impairs working memory performance but only when the task difficulty is high. Possibly the
difficult task condition posed an additional stressor that led to the performance decreases. In line with
our behavioral findings the strongest fm-theta amplitude decreases were observed in the high workload
condition under stress. Decreased fm-theta amplitudes under stress and in the high workload condition
oppose the previously made assumption that fm-theta amplitudes increase linearly with increasing
workload. In fact our findings show that fm-theta is modulated by the emotional state and thus might be
related to state dependent performance differences.
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Poster 5

Poster Presenter: Dominique Goltz

Abstract Title: Attentional modulation in somatosensory cortex during vibrotactile stimulation

Authors: Dominique Goltz, Burkhard Pleger, Sabrina Thiel, Arno Villringer, Matthias
Mdller

Abstract

INTRODUCTION: The aim of the present functional magnetic resonance imaging (fMRI) study was to
provide insights into brain regions involved in sustained somatosensory attention and their possible
influence on each other. METHODS: We applied vibrotactile stimulation in the range of flutter (20 Hz)
for 3 s to both index fingers simultaneously. Participants were cued in a trial-by-trial fashion to attend to
either the left or right hand stimulation and to detect rare target events embedded in the stream.
RESULTS & CONCLUSION: We revealed attentional modulation in primary somatosensory cortex (SI),
especially in Brodmann area 3b, contralateral to the to-be-attended-hand (pFWE-corr < .05).
Furthermore, attention to the right (dominant) hand resulted in additional modulation in the secondary
somatosensory cortex (SIl) and posterior insula of the left hemisphere. In contrast to the attentional
modulation in S| that was driven by an increased activity when attending the contralateral hand, the
effect in left Sll and posterior insula seems to be mainly driven by a relative de-activation when
attending the ipsilateral hand (pFWE-corr < .05). Correlation analyses speak in favor of a linear link
between the attention effects: Attention-related activity in SI and SlI positively correlates with each
other within one hemisphere but not across (p < .05). Moreover, attention-related activity in left and
right Sll positively correlates with each other (p < .05). Thus, it seems as if these attention effects
manifest themselves in the interconnections of these brain areas. Our results provide a basis for future
research on sustained attention to continuous vibrotactile stimulation in the range of flutter.
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Abstract

INTRODUCTION: Area 4 (BA4) and Area 3 (BA3) were proved to have somatotopic organization. In recent
years, new approaches for brain subregions detection have been proposed which are based on
noninvasive assessment of structural and functional connectivity (Margulies et al., 2009; Anwander et
al., 2007; Cohen et al.,, 2008). Therefore, we explore whether the functional subregions of body
segments can be identified using resting state functional connectivity-based parcellation analysis.
METHODS: For the fMRI scan, two resting-state sessions was acquired at the beginning. Then, subjects
were asked to perform a task with right finger tapping, tongue moving and right foot moving in a block-
design paradigm. The activation maps of task were generated by GLM analysis. For the resting state
sessions, a template which includes BA 4 and BA 3 from the Anatomy toolbox (version 1.7, Eickhoff et al.
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2007) was used as a ROI. Spatial correlation maps between each voxel and other voxels within this ROI
were generated from the resting state data. An eta2 value was calculated for each pair of correlation
maps for each individual’s ROl (Cohen et al., 2008). Finally an averaged group-level similarity matrix was
classified into 2 to 10 clusters by spectral K-means clustering algorithm. Dice’s coefficient was calculated
for each k’s solution between two rest sessions. RESULTS: The activation areas of hand, foot and tongue
were clearly detected by movement task. Dice’s coefficients of all parcellation’s results indicated that
the optimal number of clusters (k) is 3 and 4 (fig. 1. the bottom diagram).
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CONCLUSIONS: We were able to identify segregated functional regions within BA3 and BA4 by using
resting-state fMRI that appear to map onto traditional somatotopic subdivisions. Our results indicate
that different body-parts related regions could be revealed by resting-state images and confirmed with
task images.
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Abstract

Kirre (Kin-of-irre) is a Neph-like member of the evolutionarily conserved IRM protein family! with 5
extracellular Ig-domains, a single transmembrane domain and a cytoplasmic tail containing a c-terminal



Mind-Rrain Symnosiiim March 12-14. 2013 | Rerlin Mind-Rrain Institute

PDZ-binding domain. Characterization of the IRM member Kirre in Drosophila aims to secure an
understanding of the neural function of this protein in the arborizations of L4 neurons in the lamina of
the visual system.L4 neurons are remarkable among the five monopolar cell types of the synaptic
modules, or cartridges of the fly’s lamina in that each L4 neuron invades two neighboring cartridges via
collateral neurites. These collaterals display strong B-Kirre immunoreactivity in the proximal lamina, and
there L4 neurons form reciprocal synapses with both L2 dendrites and the collaterals from neighbouring
L4 neurons. Confocal laser microscopy quantified presynaptic sites labeled with fluorescent markers.
Transmission Electron Microscopy then allowed L4 neurons reconstructions from lamina cross sections.
Both pre- and postsynaptic sites were quantified in reconstructions.In both light and electron
microscopy, we show that knockdown as well as knockout of Kirre in L4 neurons selectively reduce
synapse numbers. The near-absence of postsynaptic and a significant reduction of presynaptic sites in
Kirre-depleted L4 cells at the level of the lamina implies that the L4 functional network is disrupted and
synapses in which (i) L4 is a postsynaptic partner or (ii) more than one L4 neuron is involved seem to be
abolished. Further studies investigate the degree of redundancy of Kirre with its paralogue Rst
(Roughest, 1) and the degree of conservation between insect and mammalian Neph proteins.

Support: DFG Fi336/8-1 (to K-F.F.) and NIH 03592 (to .A.M.)

! Fischbach KF, Linneweber GA, Andlauer TFM, Hertenstein A, Bonengel B, and Chaudhary K. 2009. The
Irre Cell Recognition module (IRM) proteins. ) Neurogenet. 23: 48-67.
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Abstract

INTRODUCTION: The cerebellum is not only engaged in sensory-motor function but also cognitive
processes like attention and perception [1]. The verbal working memory is one of these cognitive
processes. Growing evidence suggests that the right cerebellum interacts with Broca’s area and left
frontal premotor regions during the articulatory control process and contributes to phonological storage
[2-4]. We previously showed that cathodal transcranial direct current stimulation (tDCS) applied to the
right cerebellum impairs verbal working memory. We found that cathodal tDCS reduced forward digit
spans and blocked practice dependent increase in backward digit span suggesting that the cerebellum
contributes to memory recall [5]. To address the question on how the right cerebellum contributes to
memory recognition we here used cathodal and anodal tDCS before subjects participated in the
Sternberg item recognition task. METHODS: We used a sham-controlled, randomized, blind, crossover
design. We investigated 19 young healthy right-handed subjects (age=26+4 years, 10 females). Cathodal,
anodal or sham tDCS was applied over the right cerebellum with 2 mA for 25 minutes. For the Sternberg
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A task subjects were listening to a set of digits. After a break of 7
level easy

—— ] seconds subjects were listening to the target digit and decided
o Lol I l whether the target digit occurred in the set of digits or not. The

o - task was specifically adapted to the individual memory capacities

“. R O with three different memory load levels (i.e., easy, medium, hard).

m; ' RESULTS: We found impaired item recognition after anodal tDCS
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extends previous observations of the involvement of the
cerebellum in verbal working memory and suggest that the
cerebellum is not generally involved in recognition but for specific

demands [6]. Here anodal tDCS may impair the cerebellar output
to the PFC. These results extend our previous tDCS study [5] and
suggests that the cerebellum contributes not only to memory
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Figure 1. Decrease in the performance for level medium (B) afier anodal
1DCS. No influence of tDCS in level easy () or level hard (C).

recall but also to recognition.
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Abstract

INTRODUCTION: The arrival of diffusion MRI has enabled researchers to perform in-vivo cortical
parcellation based on the brain connectivity structure, which is believed to be strongly correlated with
function. Existing methods, however rely on finding the optimal number of regions, but when faced with
a whole-brain approach, the challenge arises of that number being high, unknown, and subjective to the
desired granularity of the partitioning. In this work, a hierarchical clustering approach is suggested in
order to overcome these difficulties, where the information of the connectivity structure at all
granularity levels is encoded in a hierarchical tree or dendrogram. Also, the possibility for assessment of
whole-brain connectivity-structure similarity across subjects or measurements is introduced through
dendrogram comparison. METHODS: High resolution dMRIs were acquired in three healthy participants.
All voxels at the cortex/white matter boundary were selected as individual seed points for probabilistic
tractography. The similarity among the tractograms was computed and bottom-up agglomerative
hierarchical tree of clusters was obtained for each hemisphere. The resulting dendrograms were
processed in order to remove confounds and improve further analysis. Once leaf identification of trees
from different subjects is obtained, dendrogram similarity was studied using two different methods.
RESULTS: Different levels of granularity for the left hemisphere of a single subject were explored using
different partitioning techniques. A horizontal cut scheme guarantees clusters with a minimum given
similarity between their mean tractograms, but tends to bigger clusters on regions sharing large bundles
and small clusters on regions with local connections; a second method relieves this bias obtaining
partitions that minimize cluster size difference. Preliminary results for the full connectivity structure
comparison between each hemisphere of three healthy subjects were obtained. Both comparison
methods yield similar values and well above the chance level. DISCUSSION: Hierarchical clustering is an
elegant way to account for the numerous levels of functio-anatomical organization present in the brain
structure. We have introduced an agglomerative hierarchical method suitable for whole-brain
connectivity analysis and developed cleaning and complexity-reduction processing steps that facilitate
dendrogram interpretation. We also show how this method brings the possibility to assess full-brain
connectivity similarity across subjects or measurements.
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Abstract

INTRODUCTION: Congenital Amusia is a neuro-developmental disorder (Peretz et al. 2002, Ayotte et al.
2002). Congenital amusics face lifelong impairments in the musical domain and their symptoms can be
so severe that music sounds like banging to them (Stewart 2008: 127). Amusics show deficits in fine-
grained pitch discrimination, i.e. they cannot detect a pitch difference between two adjacent tones if the
difference is one semitone or less (Peretz et al. 2002; Foxton et al. 2004).It has long been assumed that
congenital amusia is domain-specific to music and does not affect language (e.g., Peretz et al. 2002).
However, growing evidence suggests that the perception of intonation in human speech is also impaired



Mind-Rrain Symnosiiim March 12-14. 2013 | Rerlin Mind-Rrain Institute

(e.g., Patel et al. 2008, Liu et al. 2010). METHODS: In the present study we tested eight German amusics
(diagnosed with the MBEA, cf. Ayotte et al. 2002) and 32 matched controls with a same-different
discrimination task. Stimuli were created from German sentences that either consisted only of sonorants
(with a continuous intonation curve), or contained obstruent consonants (discontinuous intonation
curve). The stimuli further varied in pitch contour (statement/question) and sentence duration
(short/long). The pitch contours of the final word were modified in steps of seven semitones (upward or
downward pitch for questions or statements, respectively). For each sentence we created tone
analogues consisting either of simple sine tones or of complex tones (pulses). Participants were
presented with stimulus pairs from the same condition (e.g., sine sounds from the long question
intonation with obstruents). RESULTS and DISCUSSION: The results show that both groups had more
difficulties discriminating continuous than discontinuous stimuli. Further, amusics performed better for
the linguistic stimuli than for the tone analogues. However, their performance was worse than that of
non-amusics over all conditions (even for stimuli pairs that differed in seven semitones), thus indicating
that congenital amusia affects speech perception.
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Abstract

BACKGROUND: Knowing that bipolar disorder (BP) has a strong genetic contribution (85% heritability
rate), the search for possible heritable markers of the ilness is of growing interest. It has been shown in
previous fMRI studies that bipolar patients overactivated multiple brain regions during processing of
mood-incongruent facial expressions. Among fMRI studies on BP using negative emotional processing
tasks, findings have consistently shown increased amygdala and ventral prefrontal cortical activation
and decreased activation of other cortical regions such as the dorsolateral prefrontal cortex. Hence,
excessive emotional reactivity in patients with BP seems to results from an imbalance between a
functionally hyperactive ventral-limbic pathway (including subgenulate cingulate cortex, amygdala and
the hippocampus) and a functionally hypoactive cortical-cognitive pathway. This master thesis was
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performed as a further study on face emotion processing deficits as a possible endophenotype for BP.
We examined if such impairments can be considered as a possible marker for bipolar disorder by looking
at the neural correlates of negative facial emotion processing in healthy relatives of bipolar patients.
METHODS: This study is based on the data collected in an existing multicenter study on Neurogenetic
Mechanisms of Mood Disorder and Schizophrenia (MooDS) of Universitatsklinikum Bonn, Zentralinstitut
fir Seelische Gesundheit Mannheim, and Charité - Universitatsmedizin Berlin. The study sample chosen
for this thesis consists of 60 healthy relatives of bipolar patients and 60 healthy controls best matched
for age and study site. Participants underwent a scanning session while performing a modified version of
a well established paradigm for examining the neural effects of seeing faces (Hariri Faces Task). This
paradigm consisted of eight experimental blocks. Four blocks contained faces with negative emotional
facial expression including afraid and angry faces. These blocks were alternating with four blocks of
geometrical stimuli. Furthermore, subjects performed a full battery of neuropsychological and
psychological questionnaires on a separate day. RESULTS: The results for a 2* 2 analysis of varience with
two factors group (relatives, controls) and emotion conditions (emotional face: fearful, angry) within a
mixed blocked/event-related design is reported here. For the contrasts afraid versus angry facial
expressions when comparing controls to relatives, significantly elevated activations only in the controls
subjects within the right and left amygdala, left insula, left hippocamous, left parahippocampal gyrus,
left and right anterior cingulate cortex, left and right inferior frontal gyrus and left lingual gyrus was
found. In addition, a crossover interaction between factors group (relatives, controls) and emotion
conditions (emotional face: fearful, angry) was found in the previously reported peak voxels. Cluster-
level significance threshold was set to p=.001 uncorrected for multiple comparison and minimal cluster
extend of 5 adjacent voxels (k_{E}=5 voxels). CONCLUSION: We found lower amygdala activation in
healthy relatives of bipolar patients compared with healthy controls in response to negatively valenced
facial expressions. This result is on the contrary with previous findings on healthy relatives of bipolar
patients. Indeed, search for possible heritable markers for bipolar disorder needs further investigation.
Our finding on group (relatives, controls)*emotion interaction (emotional face: fearful, angry) is a new
finding on neural level. This finding shows a significant difference between effects of two specific
emotions (anger and fear) on groups of healthy relatives of bipolar patients and healthy controls.
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Abstract

Although effective anger regulation is widely seen as important for psychological and cardiovascular
health, a systematic comparison of the effects of adaptive and maladaptive anger regulation strategies
on an experiential and physiological level is missing. The current study investigated the impact of 4
emotion regulation strategies, namely cognitive reappraisal, distraction, suppression and angry
rumination, which are hypothesized to be anticlimactically adaptive on anger experience and vascular
reactivity. In this between-subjects 2-session study, anger was induced in 79 young men aged between
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18 and 32 years with a standardized real-life method by Stemmler et al. (2001). On the following day,
participants recalled the anger-inducing experience and were then given standardized regulation
instructions in one of the 4 possible emotion regulation strategies. The measurement of relevant
personality traits controlled for sub-sample homogeneity. Emotional self-reports and continuous blood-
pressure responding were assessed in the two sessions. Cognitive reappraisal decreased anger
experience, whereas suppression and angry rumination increased anger. While results of the distraction
emotion regulation strategy and blood pressure analyses revealed non-significant trends solely, the a-
priori contrast hypothesis of angry rumination against the remaining conditions was confirmed on
experiential (t (63) = -2.67, p = .01) and diastolic blood pressure level (t (63) = -2.32, p = .024). In
addition to this finding of angry rumination to be prominently maladaptive, a highly standardized
experimental design has been implemented which seems to be a promising basis for further and more
detailed studies on the impact of different anger regulation strategies on psychological and physiological

parameters.
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Abstract

INTRODUCTION: As most movies are watched for their emotional experience, a popular aim is to
generate as much affect in the viewer as possible. One technique to achieve this presents two
contradictory affective inputs to the viewer. Whether this is effective is a topic of debate in film theory.
This study addresses the debate by investigating the neural substrates of perceived emotional intensity
within the emotionally conflicting movie scenes. METHODS: 27 participants (14f, age=26.3 +3.35)
participated in the fMRI experiment. The paradigm was validated in a behavioral pilot with 30
participants (14f, mean age=25.43 +/-3.65). Participants were shown 10 movie clips of emotionally
conflicting scenes FMRI data was collected on a 3T Siemens scanner using a standard echo-planar
imaging protocol and preprocessed and analysed using FSL. Continuous ratings of the movies were
entered as a covariate of interest. We then computed a fixed-effects model combining the 10 scenes for
every individual; results were used for a group-level regression employing FLAME’s mixed-effects model
using a p<0.05 clusterwise correction. RESULTS: Group activation was observed in superior temporal
sulcus and amygdala, in inferior/superior frontal gyrus and visual cortex, and deactivation in anterior
cingulate and posterior cingulate/precuneus. These regions have been implicated in emotional
experience during movie watching and are thought to be crucial for several mechanisms necessary for
cinematic experience; for example, the amygdala is implicated in fear, anger and happiness, and the STS
in person perception and social gaze. DISCUSSION: Our findings shed light on the neural substrates
underlying the experience of a cinematically induced emotional conflict. Correlating continuous ratings
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of the movies, we have found activation in a neural network related to emotional processing and
regulation as well as to subjective involvement and immersion. These results are in line with the view
that emotionally conflicting movie scenes are capable of evoking intense emotions.
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Abstract

INTRODUCTION: While our growing understanding of structural and functional neuroanatomy continues
to inform our insight into human cognition, the underlying evolutionary processes remain elusive due to
the lack of preserved neural tissue in the fossil record. Based on the size and shape of the internal
braincase, it is possible to study the evolution of our fossil ancestors and relatives using so called
"endocasts". By comparing the patterns of endocranial shape changes from birth until adulthood in
humans, chimpanzees, gorillas, orangutans and gibbons, we identify which aspects of development are
shared or unique between primate species. METHODS: We created virtual endocasts by segmenting the
computed tomographic scans of modern human (n=93), chimpanzee (n=61), gorilla (n=64), orangutan
(n=72) and hylobatids (21 gibbons and 6 siamangs) dried crania. On these, we measured 29 three-
dimensional endocranial landmarks as well as several hundred homologous points on curves and the
endocranial surface (semilandmarks). We used Procrustes superimposition to standardize location,
orientation and scale, and compared the developmental shape trajectories between species using
multivariate statistics.

RESULTS: We show that the human pattern of early postnatal brain development is unique in the first
year of life. As soon as the deciduous dentition erupts, however, our results indicate a shared
overarching mode of endocranial shape development.

DISCUSSION: Our findings suggest that the endocrania of great ape species develop according to species-
specific patterns during early ontogeny, i.e. prenatally and directly after birth. However, during later
stages of development many aspects of endocranial development are shared among all hominoids,
indicating the evolutionary conservation of developmental pathways. As the completion of brain
maturity correlates to species-specific attainment of observable cognitive processes, our insights into
differing patterns of endocranial ontogeny between species may have implications towards our
understanding of the evolutionary relationship between brain development and cognition in primates.
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Abstract

INTRODUCTION: Despite of the growing evidence for distinct macroscopic features of the cerebral
cortex in musicians with absolute pitch (AP), the underlying neuronal structure remains unclear. In this
study, we present our preliminary analysis of in vivo myeloarchitecture in musicians with AP using 7T
MRI. METHOD: MP2RAGE images using a 7T MRI scanner were taken from 6 musicians with AP and 8
musicians without AP. We used FreeSurfer (http://surfer.nmr.mgh.harvard.edu) to create cortical
surfaces as intra-subject templates and to perform inter-subject registration with additional 3T MRIs of
the subjects in the study. Quantitative T1 images, which maps estimated T1 relaxation time, were
transformed into the intra-subject templates space using rigid-body registration. T1 time is known to
have significant correlation with the tissue’s myelin content (Geyer et al., 2011, Front Hum Neurosci). T1
measures were sampled along the inner surface normal vector and smoothed over the surfaces
(FWHM=20mm). We took the first three moments (mean, variance and skewness) as feature vectors for
each vertex, in a similar fashion to previous post-mortem cytoarchitectonic works (Schleicher et al.,
2009, J Autism Dev Disord). The feature vectors were compared between the musicians with AP and
without AP using Roy’s maximal root while co-varying age and gender. RESULTS: Without multiple
comparison correction (p<0.0001), we found significant clusters showing group differences in regions
including bilateral middle frontal gyri and left inferior temporal sulcus. However, no differences were
significant (p>0.1) when random field theory was applied using SurfStat MATLAB toolbox
(http://www.math.mcgill.ca/keith/surfstat/), presumably due to the small size of the current samples.
DISCUSSION: While this preliminary study delivers tentative evidence for potential differences in
myeloarchitecture between musicians with and without AP, these differences do not survive multiple
comparison correction. Larger sample sizes and refined registration procedures will be used in the
future to substantiate the results.
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Abstract

INTRODUCTION: Exaggerated blood pressure reactivity and greater neural activation to stress-evoking
stimuli may constitute risk factors for cardio- and cerebrovascular diseases (Gianaros & Sheu, 2009;
Gianaros et al., 2008; Jennings & Zanstra, 2009). We hypothesized that such exaggerated reactions to
aversive stimuli may be modulated by attention: Attended task-irrelevant information interferes with
task performance and requires re-orienting of attention to the target (Vuilleumier, 2005); and affective
stimuli obtain preferential processing due to evolutionary advantages (Dolan, 2002). Thus, we expected
inhibition of task-irrelevant aversive stimuli to result in longer reaction times, more errors, stronger
activation in emotion processing brain structures (e.g. amygdala) and higher blood pressure reactions
compared to inhibition of neutral information. METHODS: 43 healthy volunteers (22 females, age =
26.37 + 3.77) performed an emotional spatial attention task (adapted from Okon-Singer, Tzelgov, &
Henik, 2007; Posner & Cohen, 1984). To assess vascular as well as neural responses during this task, we
recorded continuous non-invasive blood pressure simultaneous to 3 Tesla BOLD fMRI. PRELIMINARY
RESULTS AND DISCUSSION: We investigated attentional effects on emotional processing in a spatial
attention task and found more errors, slower reaction times and stronger neural activation for neutral
compared to aversive attended picture stimuli. These results seem counterintuitive since task-irrelevant
affective information is known to interfere with performance, resulting in longer reaction times and
higher error rates (Fan, Flombaum, McCandliss, Thomas, & Posner, 2003; Williams, Mathews, &
Macleod, 1996) and possibly reveal methodological flaws in our design. Still, a Region of Interest
analysis yielded delayed peak activation (at ~7 seconds) in the left and right amygdala in aversive-
attended conditions only. Walter et al. (2009) described amygdala activation to be subject to voluntary
emotion regulation: activation was reduced during active regulation, followed by an immediate increase
of activation after the regulation period has been terminated. Presumably, a similar process might have
taken place in our participants who were instructed to ignore the pictures’ content. This is corroborated
by reduced blood pressure responses in aversive compared to neutral trials. Persons unable to actively
regulate their emotions (e.g. in phobia) might show a different response pattern with exaggerated
vascular responses which would expose them to a higher risk for developing cardio- and cerebrovascular
diseases.
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Abstract Title: Divergent disruptions in social-cognitive structural networks in autism and
alexithymia

Authors: Sofie Valk, Boris Bernhardt, Giorgia Silani, Geoffrey Bird, Uta Frith, Tania Singer

Abstract

INTRODUCTION: Autism spectrum conditions (ASC) are neurodevelopmental disorders characterized by
abnormal social cognition. A core feature of ASC is disrupted Theory of Mind, the ability to take the
mental perspective of others. ASC is also commonly associated with alexithymia, a trait characterized by
altered emotional interoception and empathy. An unresolved controversy regards the separability of
this socio-affective versus socio-cognitive brain networks in normal controls and psychopathology. To
address this question, we applied structural MRI covariance analysis to assess whether ASC diagnosis
and levels of alexithymia differentially relate to structural network alteration in respective brain
networks. More specifically, we expected that ASC would relate to disruptions in Theory of Mind
networks (centered on dorsomedial prefrontal cortex, dmPFC, and temporo-parietal junction, TPJ),
while alexithymia would affect networks centered on fronto-insular cortices (Fl) associated with
interoception of emotion and empathy. METHODS: We studied 16 individuals with ASC and 16 matched
controls. To map structural networks, we correlated FreeSurfer-based cortical thickness of each seed
across participants with thickness of all other cortical points. Seeds were based on previous meta-
analyses of functional studies on Theory of Mind and empathy. RESULTS: Participants with ASC differed
from controls by showing reduced structural covariance in networks centered on dmPFC and TPJ, but
did not show differences within FI networks. In contrast, we found reduced covariance in networks
extending from FI to lateral posterior regions as a function of degrees of alexithymia, irrespective of ASC
diagnosis. Network alterations were complemented by self-reports, indicating decreased perspective
taking in ASC but normal empathic concern. DISCUSSION: Our results showed divergent effects of ASC
and alexithymia diagnoses on inter-regional structural networks suggesting that networks mediating
socio-affective processes are separable from networks mediating socio-cognitive processing. These
findings speak to the distinct nature of these aspects of social cognition and their selective disruption in
psychopathology.
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Abstract Title: Which electrodes contribute most in motor imagery?

Authors: Catharina Zich, Prof. Dr. Maarten De Vos, Prof. Dr. Stefan Debener
Abstract

INTRODUCTION: Motor imagery (MI) experiments represent a promising rehabilitation approach for
patients with severe neuromuscular disabilities. Although high-density EEG improves classification
accuracy compared to when only few electrodes are used, it reduces portability and practicability.
Therefor, the aims of the study were to (1) investigate how the classification accuracy is influenced by
bringing MI technology from a lab to a daily life environment and (2) find the best subject specific
bipolar channel pair. METHODS: MI data were obtained from one subject on two consecutive days.
Based on the first high-density recording, eight electrodes were selected for the subsequent recording
by finding the optimal bipolar channel pairs (one per hemisphere) based on spatial filters obtained with
common spatial patterns (CSP) and independent component analysis (ICA). CSP-based bipolar channels
consist of the electrodes with the minimum and maximum weight in the high-density filters. Bipolar
channels on the basis of ICA are composed of the electrode with the highest contribution of the mu
component and the electrode that provided the highest signal to noise ratio for this mu-electrode.
RESULTS: The classification accuracies for the high density recording based on CSP were 90% (training),
92% (feedback 1), 95% (feedback II) and for the low density recording based on the average feedback
from CSP and ICA electrodes, 62% (training), 73% (feedback 1), 85% (feedback Il). DISCUSSION: We show
the proof of principle that M| experiments can be transferred from the lab in a daily life environment.
Further studies with a larger sample size will be conducted to investigate which of both methods to
select the optimal bipolar electrode pair is optimal for such a daily life MI experiment.
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