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From NeNa team

The NeNa team would like to thank you for attending this year’s conference. The theme
of NeNa 2015 has been inspired by the growing need for scientists to learn how to ef-
fectively describe and talk about their work with the general public. Stefan Treue from
University of Göttingen will be giving the keynote lecture on precisely this topic.

We are excited to announce that Kai-Markus Müller, long-time Tübingen alumni, will
be here to speak about how he founded a business in neuromarketing and transitioned
from academia to business. Furthermore, Axel Lindner (University of Tübingen) and
Markus Fendt (University of Magdeburg) are teaming up to do a collaborative piece just
for students on how to actively pursue research leadership positions.

Among these events there will be talks and poster presentations by other graduate stu-
dents as well as educational workshops. Please refer to the conference schedule for details
on the day and time.

Gizem Altan
Ian Chong
Matilde Fiorini
Renee Hartig
Michael Paolillo
Hamidreza Ramezanpour
Shervin Safavi
Daniel Udvary
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Schedule

Monday, , 23rd November, 2015

10:00 am-
12:00 pm

Departure from Tübingen/ Arrival at Schramberg

12:00 pm- 1:00 pm Lunch

1:00 pm- 2:00 pm Group Photo and Introduction Blitz

2:00 pm- 3:30 pm Eric McDermott
Shedding Light on Deep Neural Networks

Abhilash Dwarakanath
Spatial structures and temporal scales of correlated variability
and synchrony in the macaque PFC.

Sinem Erisken
Effects of behavioral state on layer 6 cortico-geniculate neurons
in mouse visual cortex

Sarah Ayyash
Oxytocin’s impact on central nervous reward-processing

3:30 pm- 5:00 pm Poster Session 1 (A-M) & Coffee (3.30-4pm)

5:00 pm- 6:30 pm Open Panel Discussion - Axel Lindner & Markus Fendt
Careers in Neuroscience - a discussion inspired by two ’Case-
Studies’

6:30 pm- 7:30 pm Dinner

7:30 pm- ... Discussion
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Tuesday, 24th November, 2015

8:00 am- 9:30 am Breakfast

9:30 am- 10:50 am Benjamin Thürer

Higher gamma band power coincides with motor memory
retrieval

Matilde Fiorini

PV interneurons in visual cortex control contrast sensitivity
and spatial integration of pyramidal cells

Paula Almiron-Chamadoira
Neuromarketing and Neuroeconomics: contributions to mar-
keting and communication research

Moritz Klingestein

Differentiation and characterization of induced pluripotent
stem cell (iPSC) derived olfactory receptor neurons (ORNs)

10:50 am-
11:10 am

Coffee Break

11:10 pm-
12:30 pm

Kai-Markus Müller

What does it mean to start a neuroscience business?

12:30 pm- 1:30 pm Lunch

1:30 pm- 2:50 pm Joachim Bellet

Phase locking of behavioral uctuations to microsaccade
generation

Hamid Ramezanpour

Posterior superior temporal sulcus, a key processor of social
interactions

Peter Neckel
Canonical Wnt pathway as potential regulator of neuronal pro-
genitor proliferation in the postnatal ENS

Jens Klinzing

Reproducibility and the researcher degrees of freedom
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Tuesday, 24th November, 2015

2:50 pm- 4:20 pm Poster Session 2 (P-Z) & Coffee (3.30 - 4pm)

4:20 pm- 5:00 pm Renee Hartig

Pro-Test Deutschland, a voice for science

Hamed Bahmani

Effects of Attention on Accommodative Response

5:00 pm- 6:30 pm Keynote Lecture - Stefan Treue
Communicating the excitement and the challenges of scientific
research

6:30 pm- 7:30 pm Dinner

7:30 pm- ... Discussion

5



Wednesday, 25th November 2015

8:00 am- 9:30 am Breakfast

9:30 am- 11:30 am Workshops by students

11:30 am-
12:00 pm

Coffee Break

12:00 pm-
12:45 pm

Lena Veit

Executive control functions in the corvid brain

Daria Savitska
Neurofilament medium chain as a potential marker of
Alzheimer Disease

12:45 pm- 1:45 pm Lunch

1:45 pm- 2:30 pm Christian Stockinger
Generalization characteristics of motor memory: symmetry and
consol-idation of intermanual transfer

Maira Bertolessi Lourenco
iPS cells and neuronal differentiation of patients carrying mu-
tation in a translation initiation factor

3:00 pm Departure to Tübingen
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Rosa F, Löffler H, Müller S, Elsen G, Lerche H, Maljevic S . . . . . . . . . . . 14

[T5] Gaze following system in macaques
Ramezanpour H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

[T6] Is zero represented in the neural number line?
Ramirez-Cardenas A, Nieder A . . . . . . . . . . . . . . . . . . . . . . . . . . 16

[T7] Microstimulation of the pSTS demonstrates the Gaze Following Patch is
directly involved in the processing of gaze direction but not in face identity
Chong I, Ramezanpour H, Dicke P, Thier P . . . . . . . . . . . . . . . . . . . 17

Posters 18
[P1] Simultaneous resting-state and visually-driven functional networks in the

macaque brain
Azevedo F, Ortiz-Rios M, Azevedo L, Balla D, G, Logothetis N . . . . . . . . . 21

[P2] Dynamic bistable Gestalt perception enhances and reduces activity in early
visual cortex in retinotopically predicted areas
Grassi P, Zaretskaya N, Bartels A . . . . . . . . . . . . . . . . . . . . . . . . 22

[P3] : The neural representation of large numerosities in the corvid nidopallium
caudo-laterale
Ditz H, Nieder A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

[P4] Influence of early life adversity on depression: Identification of epigenetic
biomarkers
Thomas M, Nieratschker V . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

[P5] AMPK AS REGNERATIVE INHIBITORY SIGNALING AFTER NERVE
AND SPINAL INJURY
Kong G, Zhou L, Palmisano I, McLachlan E, Serger E, Di Giovanni S . . . . . 25

7



Table of Abstracts

[P6] HDAC3 SIGNALLING CONTROLS NERVE REGENERATION
Zhou L, Hervera A, Palmisano I, Mclachlan E, Kong G, Hutson T . . . . . . . 26

[P7] Intra-Arterial Cold Infusion for Neuroprotection in Experimental Acute
Ischemic Stroke
Wang Y, Yang X, Ziemann U, Poli S . . . . . . . . . . . . . . . . . . . . . . 27

[P8] Does Sensitivity to Weight Changes of Others Depend on Personal Body
Size?
Thaler A, Geuss M, Mölbert S, Giel K, Black M, Mohler B . . . . . . . . . . . 28

[P9] High-density scalp EEG in the macaque monkey during feature working
memory
Sandhaeger F, von Nicolai C, Noury N, Siegel M . . . . . . . . . . . . . . . . 29

[P10] The Relation between the Preference for a Tinted Lens and its Perfor-
mance in Contrast Sensitivity
Schilling T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

[P11] A signature of decision confidence in macaque pupil size during a visual
discrimination task.
Kawaguchi K, Clery S, Hruba L, Pourriahi P, Nienborg H . . . . . . . . . . . . 31

[P12] A causal effect of macaque V2 in a coarse disparity discrimination task
Quinn K, Kawaguchi K, Nienborg H . . . . . . . . . . . . . . . . . . . . . . . 32

[P13] Can microsaccades be performed at will? Evidence from a memory guided
saccade study.
Willeke K, Hafed Z . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

[P14] Temporal Categorization in the Supplementary Motor Area of the Macaque
Mendez J, Mendoza G, Prado L, Merchant H . . . . . . . . . . . . . . . . . . 34

[P15] Interaction of saccade- and reach-related activity in the deep human
superior colliculus
Prabhu N, Trainito C, Keily E, Himmelbach M . . . . . . . . . . . . . . . . . 35

8



Talks





[T1] Dense Statistical Connectome of Rat Barrel Cortex

Daniel Udvary*,a, b, Robert Eggera, Vincent J. Dercksenc, Marcel Oberlaendera, b

aMax Planck Institute for Biological Cybernetics, Computational Neuroanatomy bCenter of Advanced

European Studies and Research, In Silico Brain Sciences cZuse Institute Berlin, Department of Visual

Data Analysis

*daniel.udvary@tuebingen.mpg.de

Synaptic connectivity is one important constrain for cortical signal flow and function.
Consequently, a complete synaptic connectivity map (i.e., connectome) of a cortical
area across spatial scales would advance our understanding of cortex organization and
function. We present a dense statistical connectome of the entire rat vibrissal cortex
based on measured 3D distributions of axons/dendrites/somata of excitatory and in-
hibitory neurons. By calculating the structural overlap between pre- and postsynaptic
cells our model provides quantitative estimates on connectivity measurements like con-
nection probability and number of synapses on cell type, cellular, and subcellular levels.
We found that our model reproduces connectivity measurements between thalamic and
excitatory/inhibitory neurons reported in paired recordings and light- and electronmi-
croscopic studies. Similarly, intracortical synaptic connectivity of our model matches
most connectivity measurements. However, the location and distance between pre- and
postsynaptic cells and - in case of slicing experiments - the degree of truncation strongly
influences the connectivity. When reproducing electronmicroscopic and in vitro slicing
experiments in our model, we found that measurements obtained under the respective
experimental conditions are in line with our model’s results, but represent only a small
fraction of the underlying distribution. The experimental conditions such as the small
volume analyzed in electron-microscopic studies or the truncation of morphologies thus
biases the conclusions that are drawn, e.g. an underestimation of the connection prob-
ability. Our approach can therefore be used to improve experimental design and seen
as a starting point to simulate sensory-evoked signal flow and investigate structural and
functional organization of the cortex.
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[T2] Decipher the neuronal and astrocytic calcium signal coupling with fMRI

Maosen Wang*,a, b, Yi Hea, b, Joern Engelmanna, Xin Yua, b

aMax Planck Institute for Biological Cybernetics, Translational Neuroimaging and Neural Control

Group, High Field Magnetic Resonance Department bUniversity of Tuebingen, Graduate Training

Centre of Neuroscience, International Max Planck Research School,

*maosen.wang@tuebingen.mpg.de

Functional magnetic resonance imaging (fMRI) based on blood oxygen level dependent
(BOLD) signals reflects the changes of oxy/deoxy-hemoglobin ratio in vessels. Simulta-
neous fMRI studies with electrophysiological recordings have demonstrated that BOLD-
fMRI signal correlated with neuronal activity (Logothetis et al. 2001). In addition,
Schulz et al acquired fMRI and calcium (Ca2+) signal simultaneously through Ca2+
sensitive dyes (Schulz et al. 2012). Using the similar strategy, we expressed the geneti-
cally encoded calcium indicators (GCaMP6f) specifically in either neurons or astrocytes
in the rat cortex. The cell-type specific Ca2+ signal showed different coupling features
to the BOLD fMRI signal. In contrast to the highly correlated neuronal Ca2+ signal
to the fMRI signal, the astrocytic Ca2+ signal presented two different coupling features
to the fMRI signal. The evoked astrocytic Ca2+ signal remained positively correlated
to fMRI signal, but spontaneous astrocytic Ca2+ signal was negatively correlated to
the fMRI signal. Moreover, the spontaneous astrocytic Ca2+ signal could be elicited
by stimulation through the whole cortex, which is highly correlated with activation of
the mediodorsal and centrolateral thalamic nucleus. This work demonstrated a novel
neuron-glia-vascular coupling event mediated through the spontaneous astrocytic cal-
cium signal, which may indicate specific brain state changes.
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[T3] Map task-related and resting-state Vascular Network Connectivity in Rats
and Humans

Yi He*,a, b, Rolf Pohmanna, Klaus Schefflera, David Kleinfeldc, Bruce Rosend, Xin Yua

aMax Planck Institute for Biological Cybernetics, High Field Magnetic Resonace Department bUniversity

of Tuebingen, Graduate Training Centre of Neuroscience, International Max Planck Research School
cUniversity of California at San Diego, dHarvard Medical School, MGH/MIT/HMS Athinoula A. Mar-

tinos Center for Biomedical Imaging, MGH

*yi.he@tuebingen.mpg.de

Functional MRI has been used to map task-related and resting-state brain networks with
the assumption that the neurovascular coupling underlay the fMRI signal. Previously, a
line-scanning fMRI method was developed to map BOLD and CBV fMRI signal which
were primarily located at individual arteriole and venule voxels. It demonstrated that the
vascular hemodynamic signal coupled to neural activity could be directly mapped with
the single-vessel fMRI method [3]. However, line-scanning fMRI method required mas-
sive averaging of the fMRI signal across multiple stimulation on/off blocks which couldn’t
meet requirements of resting state fMRI. In this work, we implemented the stead-state
free precession (SSFP) method to obtain vessel-specific task-related and resting state
fMRI signal with vascular specificity in rats. This work established the basic platform
to map the BOLD/CBV fMRI-based vascular network connectivity in rats. In addition,
to verify and translate the vascular network connectivity, we implemented conventional
EPI to visual cortex of human brain in 3T and 9.4T scanners.
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[T4] The temporal characterization of iPSC-derived neurons

Filip Rosa*,a, Heidi Löfflera, Stephan Müllera, Gina Elsena, Holger Lerchea, Snezana Maljevica, b

aHertie Institute for Clinical Brain Research, Experimental Epileptology bFlorey Institute of Neuro-

science and Mental Health, Melbourne, Ion Channels and Human Diseases Laboratory

*frosa124@gmail.com

Modelling of neurological disorders has been heavily relying on use of experimental
animals, but the possibility to generate human induced pluripotent stem cells (iPSC)-
derived neurons enables development of human-based models. However, many challenges
are found on the way to establish iPSC-derived neurons as a reliable system, including is-
sues with high variability and limited reproducibility. Besides, the proper spatiotemporal
phenotyping, which is of uttermost importance for trustworthy modelling, also reflects
the differences between approaches used for neuronal differentiation. To address this,
we have analyzed electrophysiological properties of single neurons obtained using two
differentiation protocols, viral-driven and embryoid body-based , and compared them
to the electrophysiology data coming from human biopsied cortical tissue[1] as well as
the tissue obtained postmortem from the human fetal cerebral cortex during the sec-
ond trimester of gestation [2]. Our results reveal that particularly the input resistance
(Ri) can reflect temporal maturation of neurons. The 22nd week fetal tissue had Ri of
2240+-310 MOhm and the adult human neurons 70+-6 MOhm. Both iPSC differenti-
ation protocols yielded cells with Ri values in the mentioned range. Neurons from the
virus-driven differentiation reached Ri of 1382+-117 MOhm and the embryoid bodies-
derived neurons had Ri 889+-75 Mohm. Whereas the former, patched between days 16
and 21 of differentiation, showed stable values of Ri, the latter differentiation revealed
continual decline in input resistance from 1400 MOhm to 346 MOhm between 3 and 6
month after the start of the differentiation. Using least square fit, we could interpolate
the ”biological age” of differentiated cells. [1] Testa-Silva G, Verhoog MB, Linaro D, de
Kock CP, Baayen JC, Meredith RM, De Zeeuw CI, Giugliano M, Mansvelder HD. High
bandwidth synaptic communication and frequency tracking in human neocortex. PLoS
Biol. 2014 Nov 25;12(11) [2] Moore AR, Filipovic R, Mo Z, Rasband MN, Zecevic N,
Antic SD. Electrical excitability of early neurons in the human cerebral cortex during
the second trimester of gestation. Cereb Cortex. 2009 Aug;19(8)
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[T5] Gaze following system in macaques

Hamidreza Ramezanpour*,a

aHertie Institute for Clinical Brain Research, Department of Cognitive Neurology

*hamidreza.ramezanpour@gmail.com

Similar to humans, macaque monkeys are keenly interested in determining the direction
of their conspecific’s attention by following the other’s gaze, allowing the observer to
localize objects of common interest, objects of shared and eventually joint attention.
Previous neuroimaging and electrophysiological studies have suggested that a well- de-
fined cortical region (the gaze following patch, GFP) in the posterior superior temporal
sulcus (pSTS) is a major node in a putative network subserving gaze following and joint
attention in monkeys and man (Materna et al., J. Cogn. Neurosci., 2008; Marciniak et
al., eLIFE 2014). Here I report two types of neuronal responses recorded from the GFP
of two macaque monkeys: One is characterized by activity evoked by shifts of attention
to distinct spatial locations guided by gaze without being sensitive to covert or overt
shifts of attention prompted by other spatial cues. The second one integrates sensitivity
for the gaze following rule with spatially selective sensitivity to the subsequent shift of
attention, exhibited by the former type of response. The properties of these neurons are
in accordance with the notion that the GFP is instrumental in using the other’s gaze to
single out objects of joint attention in distinct spatial locations.
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[T6] Is zero represented in the neural number line?

Araceli Ramirez-Cardenas*,a, b, Andreas Niedera

aUniversity of Tuebingen, Animal Physiology bCentre for Integrative Neuroscience, Physiology of

Active Vision

*araceli.ramirez.cardenas@gmail.com

A general magnitude system is hosted in the parieto-frontal network. Neurons in this
system represent the number of visual items in a collection, but it is unknown whether
this system encodes null-quantity. We recorded from the ventral intraparietal area (VIP)
and the prefrontal cortex (PFC) of monkeys performing a matching task including empty
sets and countable numerosities as stimuli. Monkeys treated empty sets according to the
null quantity they represent. This was revealed by a behavioral distance effect: monkeys
wrongly matched empty sets with numerosity one more frequently than with numerosity
two. At the neural level, we found that VIP encoded empty sets predominantly as a
distinct category from countable numerosities. In contrast, PFC neurons represented
empty sets more similarly to numerosity one than to larger numerosities, exhibiting a
numerical distance effect. This prefrontal pattern of response suggests that empty sets
are positioned in a numerical continuum. Crucially, only prefrontal neurons represented
empty sets abstractly and irrespective of stimulus variations. Moreover, compared to
VIP, the activity of numerosity neurons in PFC better correlated with behavioral tuning
functions and predicted the outcome of empty-set trials. Altogether, our results provide
evidence that prefrontal cortex plays a central role in attaching a quantitative value to
the absence of countable items.
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[T7] Microstimulation of the pSTS demonstrates the Gaze Following Patch is
directly involved in the processing of gaze direction but not in face identity

Ian Chong*,a, Hamid Ramezanpoura, Peter Dickea, Peter Thiera

aHertie Institute for Clinical Brain Research, Department of Cognitive Neurology bHertie Institute

for Clinical Brain Research, Department of Cognitive Neurology cHertie Institute for Clinical Brain

Research, Department of Cognitive Neurology

*i.am.ian@hotmail.com

Gaze following is the process of reading the eyes or other facial and body gestures
of an observed individual to discover an idea of objects of interest being viewed by
the conspecific and redirecting attention towards said objects. In previous human and
monkey fMRI experiments followed by single unit recordings in monkeys, we were able to
circumscribe a gaze following patch (GFP) localized in the posterior superior temporal
sulcus (pSTS) of monkeys. That a highly specialized area exists to extract directional
facial information for redirecting the gaze of an observer highlights the importance of
being able to use directional facial information, yet it remains unknown exactly how the
GFP is involved in eye/head gaze following and establishing joint and shared attention.
The interactions of the GFP with the neighboring middle face patch (mFP) is unclear
as well, and so it would be worthwhile to perturb both areas and assess subsequent
effects on face processing and gaze following. By applying microstimulations to the
GFP and mFP, it has been possible to demonstrate direct involvement of both areas in
the ability to use and follow social cues. A macaque monkey trained in a gaze following
and identity matching task was assessed for changes in task performance when the GFP
and mFP were stimulated. Stimulating the GFP led to impairments in gaze following,
represented by a drop in task performance. The GFP appears to not be implicated
in identity matching, as performance in this aspect was unaffected. On the contrary,
stimulating the mFP enhanced the ability of the monkey to match monkey identities,
but gaze following ability had no significant change. This result suggests that the GFP
is needed for accurate gaze following, and disrupting the mFP not only has no effect on
gaze following, but instead boosts the ability to recognize faces.
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Posters





[P1] Simultaneous resting-state and visually-driven functional networks in the
macaque brain

Frederico Azevedo*,a, Michael Ortiz-Riosa, Leonardo Azevedoa, David Ballaa, Gabriele Lohman
b, Nikos Logothetisa, c

aMax Planck Institute for Biological Cybernetics, Department of Physiology of Cognitive Processes
bMax Planck Institute for Biological Cybernetics, Magnetic Resonance Center cUniversity of Manch-

ester, Division of Imaging Science and Biomedical Engineering dUniversity of Antwerp, Department

of Biomedical Sciences

*frederico.azevedo@tuebingen.mpg.de

The primate brain is a complex dynamical system displaying long-range temporally-
correlated functional networks. In the absence of external stimulation, several so called
resting state functional networks of spontaneous activity have been identified. Their
origin and function are not well understood, but such intrinsic architecture could reflect
neural fluctuations within anatomically connected areas or active mechanisms related
to perception and awareness. On the other hand, when the brain is being stimulated,
a different pattern of stimulus-evoked activity emerges. How the brain orchestrates
those interwoven patterns of activity is still unclear. We sought to assess the relation-
ship between resting-state and stimulus-driven functional networks by investigating their
topographical correspondence by using functional magnetic resonance imaging (fMRI)
under specific stimulus paradigms. To this end, we scanned two monkeys (Macaca mu-
latta), while anesthetized or awake, stimulated with three main paradigms: a) no visual
stimulation, b) visual stimulation using a one-minute block-design displaying natural
movie clips alternated with gray background, and c) continuous visual stimulation using
uninterrupted natural movies. Using independent component analysis (ICA), we were
able to recover topographically similar patterns of resting state networks contained in
stimulus-driven datasets. This suggests that, under certain circumstances, the primate
brain is able to cope with both types of functional networks independently. This work
provides insights of how the brain organizes its functional architecture and we expect
it can stimulate further analysis and reinterpretation of a wide range of existing neu-
roimaging and physiological data.
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[P2] Dynamic bistable Gestalt perception enhances and reduces activity in
early visual cortex in retinotopically predicted areas

Pablo Grassi*,a, b, c, Natalia Zaretskayaa, b, c, Andreas Bartelsa, b, c

aCentre for Integrative Neuroscience, Vision and Cognition Lab bMax Planck Institute for Biological

Cybernetics, Physiology of cognitive processes cUniversity of Tuebingen, Department of psychology

*pablo.grassi@cin.uni-tuebingen.de

A growing body of literature suggests that feedback modulation of early visual processing
is ubiquitous and central to cortical computation. In particular stimuli with high-level
content have been shown to suppress early visual regions, typically interpreted in the
framework of predictive coding. However, physical stimulus differences can preclude clear
interpretations in terms of feedback. Here we examined activity modulation in V1 and
V2 during distinct perceptual states associated to the same physical input. This ensures
in a unique way that observed signal modulations cannot be accounted for by changes in
physical stimulus properties, and can therefore only be accounted for by percept-related
feedback interactions from higher level regions. We used a dynamic stimulus consisting
of moving dots that could either be perceived as corners of a large moving square (global
Gestalt) or as distributed sets of locally moving dots. We found that perceptual binding
of local moving elements into an illusory Gestalt led to spatially segregated differential
modulations, in both, V1 and V2: representations of illusory lines and foreground were
enhanced, while inducers and background suppressed. The results extend prior findings
to the illusory-perceptual state of physically un-changed stimuli, and for the first time
show background suppression in the human brain. Based on prior work, we hypothesize
that parietal cortex is responsible for the modulations through recurrent connections in
a predictive coding account of visual processing.
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[P3] : The neural representation of large numerosities in the corvid nidopallium
caudo-laterale

Helen Ditz*,a, Andreas Niedera

aUniversity of Tuebingen, Animal Physiology / Nieder

*helenditz@gmx.de

Number recognition is widespread throughout the animal kingdom, and found, for in-
stance, in insects, fish, amphibians, and birds. So far, most studies exploring the neural
code of number investigated non-human primates. It remains elusive how large nu-
merosities beyond five items are represented in animals lacking a prefrontal cortex. In
this study, we investigated how large numerosities are represented in birds with indepen-
dently developed endbrain structures that enable intelligent behavior. The telencephalic
nidopallium caudolaterale (NCL) is considered to be the avian homologue of the pre-
frontal cortex. We trained two Carrion crows (Corvus corone corone) to differentiate
dot arrays with 1 to 30 dots (controlled for total dot area and dot density) in a delayed
match-to-sample task while we recorded single cells in the NCL. We recorded a total
of 325 neurons. About a fifth of those neurons were significantly tuned to numeros-
ity during sample presentation and during the 1-sec memory delay. Neural preference
for a certain numerosity was distributed over the whole shown numerosity range. The
neuronal tuning curves exhibited a peak in activity for their preferred numerosity and a
systematic drop-off in activity the further the shown numerosity was numerically distant
to the preferred one (distance effect). In addition, the tuning functions grew broader
with increasing preferred numerosity (magnitude effect). Analysis of the tuning functions
revealed that both small and large numerosities are best described by a logarithmic scale
as predicted by the Weber-Fechner law. The existence of the distance and magnitude
effects together with logarithmic number scaling indicates the presence of an underlying
analogue magnitude system to encode numerosities.
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[P4] Influence of early life adversity on depression: Identification of epigenetic
biomarkers

Mara Thomas*,a, b, Vanessa Nieratschkera, b

aUniversity Clinic Tuebingen, Department of Psychiatry and Psychotherapy bUniversity of Tuebingen,

Graduate Training Centre of Neuroscience

*mara.thomas@med.uni-tuebingen.de

Major depressive disorder (MDD) is a common mental disorder with a considerable life-
time prevalence of 8-12% in most countries. Although the disease is highly heritable,
scientists have failed to detect genetic determinants. Therefore, it is increasingly ac-
knowledged that depression is the result of a complex interplay between multiple genes
and environmental influences. It was found that exposure to early life adversities (ELA)
is one of the most important environmental risk factors for MDD and it is hypothesized,
that this link is mediated via epigenetic regulation. We want to study ELA-induced
epigenetic modifications and their influence on the risk to develop depression. Here, we
intend to take advantage of data derived from a previous study (ERA-NET NEURON
POSEIDON), where we identified genes differentially methylated after exposure to ELA
applying a systematic genome-wide approach. Five gene promoters were found to be
differentially methylated shortly after exposure to ELA in peripheral blood of humans
and primates, as well as in the brain of adult rodents. An association of the peripheral
DNA methylation status of those genes with MDD in adults has not been investigated
so far. We aim to close this research gap by studying DNA methylation of the five ELA-
responsive genes in a large cross-sectional cohort of adult MDD patients and healthy
controls. Both cohorts will contain individuals with and without the experience of ELA,
which will allow us to identify peripheral proxy markers of ELA in adult individuals and
discover epigenetic biomarkers linking ELA and MDD. The discovery of such biomarkers
will facilitate the early identification of individuals at risk for MDD. Furthermore, the
results of the proposed study will contribute to a better understanding of the pathogen-
esis of MDD and may open new avenues in diagnostics, treatment and prevention.
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[P5] AMPK AS REGNERATIVE INHIBITORY SIGNALING AFTER NERVE
AND SPINAL INJURY

Guiping Kong*,a, c, Luming Zhoua, c, Ilaria Palmisanob, Eilidh McLachlanb, Elisabeth Sergerb,
Simone Di Giovannia, b

aHertie Institute for Clinical Brain Research, Laboratory for NeuroRegeneration and Repair bImperial

College London, Department of Medicine cUniversity of Tuebingen, Graduate School for Cellular and

Molecular Neuroscience

*guipingkong0804@gmail.com

While axonal regeneration and partial functional recovery in the injured peripheral ner-
vous system (PNS) occur, axonal regeneration fails in the central nervous system (CNS)
such as after a spinal cord injury (SCI), strongly contributing to unsuccessful functional
recovery. Lack of regeneration in the spinal cord can be partially enhanced by an injury
to the peripheral branch (conditioning lesion) or by overexpression in DRG neurons of
selected regeneration-associated genes. We hypothesize that key retrograde signaling
following peripheral but not central axonal injury regulates pathways that control the
regenerative phenotype. Therefore, we believe that the combined investigation of pro-
tein as well as gene expression changes in the ”DRG-axonal signaling unit” after central
versus peripheral nerve injury is critical to identify crucial regenerative pathways. We
performed combined RNAseq from DRG and proteomics from sciatic axoplasm in mice
following an equidistant sciatic or spinal cord axotomy to investigate differential molec-
ular responses in the ”DRG-axonal signaling unit”. Integrated bioinformatics analysis
of the RNAseq and proteomics data followed by axonal injury experimental approaches
identified key regulatory metabolic mechanisms involving AMPK signaling in the control
axonal regeneration. Conditional deletion of AMPK alpha1 but not alpha2 promotes
significant axonal regeneration of sensory ascending DRG axons across an injured spinal
cord. Both AMPK upstream and downstream pathways as well as the impact of AMPK
deletion on neurological recovery are currently being investigated.
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[P6] HDAC3 SIGNALLING CONTROLS NERVE REGENERATION

Luming Zhou*,b, c, Arnau Herveraa, Ilaria Palmisanoa, Eilidh Mclachlana, Guiping Kongb, c,
Thomas Hutsona
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Clarification of the gene regulatory mechanisms that contribute to regenerative failure
after nerve injury remains critical for the design of molecules that promote regeneration
and recovery after nerve and spinal damage. While we are beginning to learn how epi-
genetic mechanisms control the regenerative phenotype, here, after a pharmacological
screening, we identified HDAC3 as a novel central epigenetic brake to axonal regenera-
tion.HDAC3 activity is elevated when axonal regeneration is restricted but it is reduced
when regeneration occurs. Accordingly, pharmacological and genetic HDAC3 inhibition
promotes axonal regeneration both in the peripheral and central nervous system in the
spinal cord. Mechanistically, only regenerative peripheral injury and calcium-dependent
activation of PP4 dephosphorylate HDAC3 impairing its activity, acetylating histones
and the regenerative gene expression programme, as shown by ChIP and RNA-seq.
Together, we propose HDAC3-dependent signalling as a brake to axonal regeneration,
whose inhibition represents a novel option to foster nerve regeneration and neurological
recovery.
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Background Hypothermia provides powerful neuroprotection in experimental acute is-
chemic stroke (AIS)1, but so far side effects and low cooling rates of available (whole-
body) cooling methods limit translation into clinical practice2. By ”Hijacking” the
brain-supplying blood flow, intra-arterial cold infusions (IACI) cools the brain selec-
tively with minor body core temperature reduction. It is so far the most promising
strategy for rapid induction of brain hypothermia and easily performed during endovas-
cular intervention. Method Animals and treatments were allocated randomly. In group
IACI, 0C saline was infused into the internal carotid artery of transient (100min) middle
cerebral artery occlusion (MCAO) rats via a modified infusion port allowing for contin-
uous pre- and post-reperfusion infusion and thereby accurately simulating the clinical
setting of endovascular intervention/mechanical thrombectomy. Infarct volume (TTC
staining) and neurofunctional outcomes (mNSS score) were assessed 24h post-treatment
by a blinded investigator and compared with three control groups: ”no therapy ” (CTR),
”intra-arterial warm infusion” (IAWI; 37C, 0.9 % saline), and ”intravenous cold infu-
sion” (IVCI; 0C, 0.9% saline). Results After an initial 2 min-phase of pre-reperfusion
IACI at 0.5 ml/min, moderate hypothermia (33 – 34 ) of the ischemic core was achieved
within 18 seconds of post-reperfusion IACI at 2 mL/min and then maintained for 14.0
0.5 min at 0.7mL/min. Compared with CTR, IAWI and IVCI, IACI conveyed more
effective neuroprotection (smaller infarct volume and better neurofunction) in the post-
hoc defined subgroup of rats with moderate to severe ischemia during MCAO (LDF
> 25% to 40% of baseline). No IACI-mediated neuroprotection was found in rats with
very severe ischemia during MCAO (LDF <25% of baseline). None of these treatments
has significant impact on blood gas, respiratory rate or blood pressure. No difference
in bleeding complications including hemorrhagic transformation of the infarcted tissue
was observed between groups (visual evaluation). Conclusion and Outlook Our data
suggests that IACI may be an effective and safe neuroprotective strategy in AIS with
critically reduced but preserved collateral blood flow to the penumbra (LDF ¿25% to 40
% of baseline during MCAO). We now plan a follow-up study to prospectively reeval-
uate IACI in this specific group. Keywords: Hypothermia, Intra-arterial cold infusion,
Stroke, Neuroprotection
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Anne Thaler*,a, b, c, Michael N. Geussa, Simone C. Mölberta, d, Katrin E. Gield, Michael J.
Blackb, Betty J. Mohlera
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Planck Institute for Intelligent Systems, Perceiving Systems cCentre for Integrative Neuroscience,
dUniversity of Tuebingen, Department of Psychosomatic Medicine
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Previous research has suggested that size estimates of bodies (own and others’) are
biased towards an average reference body (Cornelissen et al., 2015; Cornelissen et al.,
2016). The role of personal body size in body size perception of others is still unclear.
In this study, we tested healthy females varying in body mass index (BMI) to investigate
whether personal body size influenced accuracy of body size estimation and sensitivity
to weight changes of others. We generated four biometric female avatars with BMIs of
15, 25, 35, and 45 and altered the weight of the avatars ( 5, 10, 15, and 20
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[P9] High-density scalp EEG in the macaque monkey during feature working
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There is a methodological gap between invasive animal electrophysiology and non-
invasive electrophysiology in humans (EEG/MEG). Scalp EEG in non-human primates
provides a potential link between these fields. Here, we demonstrate the feasibility of
non-invasive high-density EEG in the macaque monkey to investigate working memory.
Using a custom-designed 65-channel cap, we recorded the EEG of a monkey perform-
ing two memory-guided saccade tasks. The animal held central fixation during brief
presentation of a peripheral cue and a subsequent delay period, after which it had to
use a saccade to indicate either the color or position of the initial cue. We found that,
during stimulus presentation as well as the delay period, alpha power was lower and less
lateralized in the color working memory task than the spatial working memory task.
This indicates a spatially specific modulation of EEG power which is enhanced by the
relevance of spatial information for the task. Furthermore, we compared our results to
a preliminary human dataset, finding a similar alpha power lateralization. Our results
show that high-density scalp EEG in the macaque monkey is feasible, can be used to
investigate subtle cognitive differences and resembles important characteristics of the
human EEG.
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Tim Schilling*,a
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Tinted lenses, also called filters, absorb a specific part of the visual spectrum. Therefore,
each filter shows a characteristic transmission spectrum resulting in tints e.g. red or blue.
It has been discovered that yellow tinted lenses can influence cognitive activities like the
reading speed or response time. Green light (around 530nm) can decrease the headache
caused by diseases like migraine. Blue light (around 480nm) can regulate the circadian
rhythm mediated by photosensitive retinal ganglion cells with melanopsin. There has
been very little objective evidence that tinted lenses could enhance contrast sensitivity
because most of the studies were flawed. The aim of this investigation was to analyze the
relation between the preference for a tinted lens and its performance in contrast sensitiv-
ity (CS). A contrast sensitivity test determined the threshold contrast using a sine wave
grating at 0.5, 1, 1.5, 2.1, 3, 4.2, 6, 8.5 and 12 cycle per degree. This CS-test included an
adaptive staircase (-method), a 16-bit gray-level resolution and the incorporation of lens
magnification. In a questionnaire, the 12 participants had to assess their preference for
red, green, blue, violet, yellow and yellow-green tinted lens. A significant difference was
found in the contrast sensitivities between the preferred and disfavored tinted lenses.
Preferred tints showed a significant lower log CS than disfavored tints (p¡0.05). Al-
though this finding seems counter-intuitive at first, disfavored tints possibly could have
aroused the participant’s brain more than preferred tints. Hence preferred tints could
have relaxed the participants more and thus resulting in an inattentive state leading to
lower performance. However, no improvement of CS with tinted lenses was observed.
This investigation has revealed an inverse relation between the individuals’ preference
for a tint and their contrast sensitivities. In conclusion, participants performed worse
with preferred than with disfavored tinted lenses in terms of contrast sensitivity.
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[P11] A signature of decision confidence in macaque pupil size during a visual
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”to be submitted later”
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V2 neurons are known to exhibit strong selectivity for disparity. Although V1 neurons
also show disparity selectivity, V2 is the earliest area in the visual cortex to show robust
correlations between neural responses and an animal’s behavioural choice (known as
choice probabilities, ’CPs’) in a disparity discrimination task. This makes V2 an ideal
neural substrate for the processing and discrimination of depth stimuli. However, the
precise role of CPs is still not clear. Although there is evidence to suggest that they
reflect top-down biasing of the activity of sensory neurons and in turn the decision, it
could be that CPs are found in neurons which do not contribute to decisions and are
rather correlated with those that do. Therefore to understand the role of V2 neurons in
sensory decision-making it is necessary to directly manipulate their activity and observe
the impact on behaviour. This was the aim of our study and to do so microstimulation
was applied whilst two macaque monkeys performed a coarse disparity discrimination
task. The task was identical to that in Nienborg and Cumming (2006), wherein the
stimulus consisted of a dynamic random dot stereogram, whose disparity was either
near or far relative to the fixation plane, and masked by varying numbers of binocularly
uncorrelated dots. The animals were required to identify whether the stimulus was
far or near, and to respond with an upwards or downwards saccade. We found that
microstimulation led to a significant biasing of perceptual choices towards the preferred
disparity of the stimulated V2 neurons. This suggests that the activity of V2 neurons
exerts a causal effect on sensory decisions, and is the earliest area in the visual processing
hierarchy to do so.
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[P13] Can microsaccades be performed at will? Evidence from a memory
guided saccade study.
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Microsaccades are miniature eye movements that occur during fixation and have been
shown to evoke similar changes to visual processing as full blown saccades. The influence
of microsaccades on visual processing was demonstrated to be very similar to the effects
of covert visual attention. For example, it was shown that immediately before and after
a microsaccade, visual processing is altered foveally, at the location of the microsac-
cade, but also at larger eccentricities. However, in contrast to covert visual attention,
microsaccades have been traditionally considered involuntary eye movements. Here we
provide preliminary evidence that microsaccades can be performed at will. We trained
one macaque monkey to perform a memory guided saccade task, with targets ranging
from 0.1 to 16 degrees of visual angle. In this task, a target is briefly flashed at a ran-
dom location around a central fixation spot and after a variable delay, the fixation spot
disappears, signaling the command to execute the memory guided saccade to where the
target is remembered. Subsequently, the target reappears and a visually guided saccade
to the target should be executed. Results indicated that microsaccades with eccentrici-
ties as small as 0.2 degrees could be performed in a goal directed manner. Furthermore,
the comparison of memory guided microsaccades to visually guided saccades, both large
and small, revealed similar accuracy and response latencies. These findings suggest that
microsaccades can be performed voluntarily.
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[P14] Temporal Categorization in the Supplementary Motor Area of the Macaque
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It is impossible to memorize or carefully study every object we encounter throughout
our life. Thus, living beings have developed uncountable strategies to optimize their
behavior, among which categorization is regarded as one of the most efficient. The
supplementary motor area (SMA) has been shown to be involved both in the assignment
of stimuli to a category as well as in the processing of temporal information. Therefore,
we performed single cell neurophysiological recordings in the SMA of two macaques while
they performed a temporal categorization task that required them to assign an interval
to a short or long category according to previously acquired prototypes. Importantly,
the category prototypes varied from one set of trials to the next, forcing the monkeys to
redefine the category boundaries with every new set. We found cells whose firing rate
correlated with the absolute duration of the stimulus, its ordinal position in the set, its
category, or the correct or incorrect outcome of the trial. Thus, our findings suggest that
the SMA has a key role in generating the different representations needed to categorize
temporal information.
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[P15] Interaction of saccade- and reach-related activity in the deep human
superior colliculus
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bUniversity of Tuebingen, cGraduate training Centre, International Max Planck Research School,

School of Neural and Behavioural Sciences d3. Coral Gables High School, Florida, U.S.A,

*nikhil.prabhu@uni-tuebingen.de

The superior colliculus (SC) is a midbrain structure involved in eye- and head-movements.
It consists of multiple layers that have been characterized as functionally distinct using
electrophysiology in non-human primates. In three previous human fMRI experiments,
signals in the intermediate SC have been found to correlate with saccade execution,
while activity in the deep SC has been linked to reaching movements, in accordance
with results in non-human primates. We set out to confirm these findings and inves-
tigate the interaction of saccade- and reach-related signals in the deep SC. Seventeen
healthy participants were instructed to make i) saccades without reaching, ii) reaching
arm movements under fixation without saccades or iii) reaching with synchronized sac-
cades, in the fMRI scanner. As in previous studies, we found a BOLD signal increase in
the deep SC contralateral to the reaching arm in the reach-only condition under fixation.
However, this activation might be unrelated to arm movements per se. Instead, these
signals might be associated with the suppression of saccades during arm movements
because of the instruction to fixate. To rule out this interpretation, we compared the
deep SC signals in the reach-only condition and in the reach plus saccade condition. We
found no difference, suggesting that activity in the deep SC is not related to suppression
of saccades, thus demonstrating its specificity for reaching. Unexpectedly, we did not
observe a strong signal increase in the intermediate SC in response to saccades. We
speculate that this might be due to a concurrent inhibition of the SC induced by the
return saccade from the respective target back to the central fixation spot in each trial.
Together with three preceding experiments with consistent outcomes of signal changes
in the deep SC, our results support a functional contribution of the human SC to the
sensorimotor network for reaching movements.
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