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And an astronomer said, "Master, what of Time?"  
And he answered:  

You would measure time the measureless and the immeasurable.  
You would adjust your conduct and even direct the course of your spirit according to hours 

and seasons.  
Of time you would make a stream upon whose bank you would sit and watch its flowing.  

Yet the timeless in you is aware of life's timelessness,  
And knows that yesterday is but today's memory and tomorrow is today's dream.  

And that that which sings and contemplates in you is still dwelling within the bounds of that 
first moment which scattered the stars into space.  

Who among you does not feel that his power to love is boundless?  
And yet who does not feel that very love, though boundless, encompassed within the centre 

of his being, and moving not form love thought to love thought, nor from love deeds to 
other love deeds?  

And is not time even as love is, undivided and paceless?  
But if in you thought you must measure time into seasons, let each season encircle all the 

other seasons,  
And let today embrace the past with remembrance and the future with longing.  

 
Time Xxi – Khalil Gibran 
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European Doctoral College 

Amphithéâtre 

Collège Doctoral Européen (CDE) 

46 boulevard de la Victoire 

67000 Strasbourg 

France 

  

Tram station: Observatoire. 

 

 

 
  

The CDE is just a few minutes from the city centre and the main train station. 
Tram station: Observatoire. 
 
 From Strasbourg/Entzheim airport: 

 A shuttle train runs between the airport and the Main train station in 
Strasbourg (9 min.) every 15 min. 
 

 From the main train station and the city center: 
 Tram C (Neuhof Rodolphe Reuss). Stop at Obervatoire station. 
 

 From Hotel Mercure – Palais des Congrès: 
-  Tram E (Etoile Polygone/Baggersee) at Lycée Kléber station. Stop at 
Observatoire station (8 min.) 
- Bus 2 (Pont du Rhin) at Lycée Kléber station. Stop at Observatoire station (10 
min.) 

 Tram and bus time table at http://www.cts-strasbourg.eu/en/. 

 Venue 

 Directions 

http://www.cts-strasbourg.eu/en/
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An extra room has been reserved in the CDE building during the entire period of the 
meeting. 

The room is fully equipped and has a capacity of 18 persons. 

It can be used by all members of the consortium (students and seniors) for private 
meetings, mid-thesis committees... 

If you want to make a reservation, see us for the time table! 

  

 Extra room 
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TUESDAY FEB.  2ND    
 

09h30-10h30 Registration & Welcome Coffee 

 

10h30-10h40 Keynote address: 

Catherine FLORENTZ - Vice-President for Research & Doctoral Training, University of 
Strasbourg 
  

Serge POTIER - Director of the Doctoral School of Health and Life Sciences University of 
Strasbourg 

  

Paul PEVET - Coordinator of the NeuroTime program 

 

 

 

 Chair: Satish SEN  

 

10h40-11h20 Stefan ROTTER, BCF Freiburg 
Inhibition-dominated random networks for stimulus processing in rodent visual cortex 

11h20-11h50 Martin ANGELHUBER 
The central amygdala in fear learning and anxiety. A modeling perspective. 

11h50-12h20 Tiago FELIX 
Influence of perisomatic inhibition on gamma oscillations in the auditory cortex and on 
behaviour 

12h20-12h35 Yi QIN 
Study of the neural correlates of anticipatory processes in sensory cortico-thalamo-cortical 
systems in a model for schizophrenia 

 

12h35-14h    Lunch break 

  

 

 

 1st SESSION 
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Chair: Jacob ITZHACKI   

 

14h00-14h40 Chris DE ZEEUW, NIN Amsterdam 
Differential Encoding in Cerebellar Modules: Impact on Learning Rules 

14h40-15h10 Özgecan ÖZYILDIRIM 
Role of excitatory cerebellar interneurons in learning-dependent timing 

15h10-15h35 Orkan OZCAN 
The temporal characteristics of Purkinje cell to cerebellar nuclear cell connections 

15h35-16h Sreedeep MUKHERJEE 
Neuromodulation of perceptual learning 

 

 16h-16h30     Coffee break 

  

16h30-16h55 Sebastián LOYOLA ARROYO 
Dynamic control of synaptic integration and subthreshold oscillations in the inferior olive 

16h55-17h15 Şehrazat KAVRAAL 
Changes in the cholinergic modulation of nociception in spinal dorsal horn during neuropathy 

 

  

 2nd SESSION 
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WEDNESDAY FEB.  3RD    
  

 

 

Chair: Sebastián LOYOLA ARROYO 

  

9h30-10h10 Valérie SIMONNEAUX, INCI Strasbourg  
RFRP, the hypothalamic doorway for seasonal cues 

10h10-10h30 Fernando CÁZAREZ MÁRQUEZ 
RFRP-3 metabolic effects, say hello to seasonal reproduction from the other side 

10h30-10h55 Satish SEN 
Ultradian feeding in mice affects both the master clock in the brain and the peripheral clock in 
the liver 

 

10h55-11h30 Coffee break 

 

11h30-11h50  Jiahao YE 
Cell type specific connectivity in central extended amygdala 

11h50-12h10 Meltem KARATAŞ 
Mapping with MRI the functional and structural brain networks in the mouse: strain 
dependent signatures 

12h10-12h35 Jim SELLMEIJER 
Electrophysiological changes in the anterior cingulate cortex in neuropathic pain-induced 
depression 

 

12h35-14h     Lunch break 

 

 

 

 

 

 3rd SESSION 
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Chair: Jim SELLMEIJER 

  

14h00-14h40 Dominique MASSOTTE, INCI Strasbourg  
Mu-delta opioid heteromers: towards novel therapeutic strategies? 

14h40-14h55 Müzeyyen UĞUR 
Does neuronal co-expression of mu and delta opioid receptors in the lateral hypothalamus 
contribute to the timing of hedonic eating? 

14h55-15h20 Aurea BLANCAS VELÁZQUEZ 
Effects of a free-choice high-fat high-sugar diet on physiology and behavior of clock-gene 
NPAS2-KO mice 

15h20-15h35 Lamis SAAD 
Role of DNA methylation in genes controlled by drugs of abuse and natural reinforcers: 
implications in behavior and metabolism 

 

15h35-16h     Coffee break 

 

16h00-16h30     Tanzil AREFIN 
Remodeled resting state functional connectivity in the GPR88 knock-out mouse brain 

16h30-16h45  Anayanci MASÍS VARGAS 
Effects of acute and chronic light exposure on hedonic eating behavior: molecular and 
neurobiological mechanisms 

  

17h00    Students meeting: sharing tips regarding thesis defense 

 

19h30    Gala dinner 

 

  

 4th SESSION 



10 | P a g e  
 

THURSDAY FEB.  4TH    
  
 

 

Chair: Sreedeep MUKHERJEE 
  

09h00-9h40   Eus VAN SOMEREN, NIN Amsterdam 
Large-scale psychometrics and brain imaging reveal neural correlates of insomnia subtypes 

09h40-10h10   Wisse VAN DER MEIJDEN 
The alerting effect of light: modification by behavioural state, circadian cycle and individual 
differences 

10h10-10h35 Michele COLOMBO 
Wake high-density EEG spatiospectral signatures of insomnia 

 

10h35-11h     Coffee break 

 

11h00-11h25     Jacob ITZHACKI 
Reward effects of light: phototherapy as a treatment for pathologies with motivational deficits 

11h25-11h55 Pawan JHA 
Acute sleep restriction severely impairs glucose tolerance in rats 

 

11h55-13h30  Lunch break 

  

  

  

 5th SESSION 
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Chair: Michele COLOMBO 

  

13h30-14h10 Maarten KAMERMANS, NIN Amsterdam 
Kinetic properties of photoreceptors – Adapting to an ever changing environment 

14h10-14h30 Milagros ARIETTI 
Structural and functional modifications underlying light hyper-sensitivity in the Rev-Erbα 
mouse retina 

14h30-14h50 Nemanja MILIĆEVIĆ 
Regulation of daily phagocytosis of photoreceptor outer segments, a critical event for retinal 
survival 

14h50-15h10 Udita BAGCHI 
Elucidation of the molecular mechanisms underlying the role of the biological clock in retinal 
development 

                           

15h10            Wrap up comments 

  

15h30            End of the meeting 

 

  

 6th SESSION 
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10H40 
- 

11H 20

Inhibition-Dominated random Networks for 
Stimulus Processing in Rodent Visual 

Cortex 
 
 
Stefan ROTTER 
Bernstein Center Freiburg, University of Freiburg 
 
The visual cortex of rats and mice appears to lack the orderly structure that leads to the very 
prominent feature maps well-known from cats and monkeys. Therefore, random networks 
have been suggested as a model of the primary visual cortex in rodents, and it is now known 
that contrast-independent orientation tuning, for example, emerges naturally as a 
consequence of the recurrent dynamics of inhibition-dominated spiking neuronal networks in 
the balanced state. This notion finds a lot of support by recent experiments probing the 
functional physiology of single neurons at the time of eye opening. Later in development, 
however, feature-specific connectivity emerges in the network. In my talk, I will highlight some 
recent theoretical insight into the inner workings of dynamic random networks during stimulus 
processing in sensory networks. 
 
This is joint work with Sadra Sadeh, University College London, UK. 

 1st SESSION 
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11H20 
- 

11H 50

The Central Amygdala in Fear Learning 
and Anxiety. A Modeling Perspective 

 
 
Martin ANGELHUBER 
Bernstein Center Freiburg 
 
Paolo Botta, Friedrich Miescher Institut Basel 
Andreas Lüthi, Friedrich Miescher Institut Basel 
Ad Aertsen, Bernstein Center Freiburg 
Arvind Kumar, Bernstein Center Freiburg 
 
Classical fear conditioning is one of the most powerful models to study the neuronal substrates 
of associative learning and can provide important insights into the emergence of anxiety 
disorders. Recent experimental studies have revealed an inhibitory microcircuit in the central 
amygdala (CEA), which is essential for the acquisition and expression of conditioned fear. 
During fear conditioning distinct CEA subpopulations acquire phasic responses to the 
conditioned stimulus and change their baseline firing rates. Notably, these changes in baseline 
firing rate correlate with fear generalization. While acquisition of the phasic responses can be 
attributed to synaptic plasticity on the afferent connections, it has been shown, that the 
changes in baseline firing can be linked to subpopulation-specific modulation of tonic 
inhibition, mediated by extrasynaptic GABA-receptors.  
In this talk I show how a modeling approach can shed further light on the roles of these two 
types of plasticity and their effect on fear generalization. Specifically I will address the effect of 
tonic conductance changes on the processing of incoming stimuli in the CEA network. 
Corroborating experimental observations, the model suggests that tonic inhibition controls fear 
generalization and, together with experimental data relating fear generalization to anxiety, the 
results indicate the central amygdala may act as a link between fear learning and the 
emergence of anxiety.  

 1st SESSION 



TUESDAY FEB. 2ND   -   CHAIR: SATISH SEN 
 
 

16 | P a g e  
 

11H50 
- 

12H20

INFLUENCE OF PERISOMATIC INHIBITION ON 
GAMMA OSCILLATIONS IN THE AUDITORY 

CORTEX AND ON BEHAVIOUR 
 
 
Tiago FELIX 
 
Prof. Marlene BARTOS, Prof. Ad AERTSEN, Prof. Andreas LÜTHI and Prof. Didier PINAULT 
 
Gamma oscillations are hypothesized to represent reference signals for temporal encoding, 
sensory binding of features into a coherent percept and storage and recall of information. In 
the auditory cortex, alterations in gamma oscillations have been intensively documented and 
constitute a hallmark of mental disorders such as schizophrenia. However, the details on how 
gamma oscillations contribute to acoustic information processing remain elusive. We address 
this issue by manipulating part of the cellular substrate of gamma rhythms, namely, a subset of 
the highly-functionally-specialized inhibitory interneurons in the auditory cortex. The current 
hypothesis is that specifically perisoma-inhibiting interneurons (PIIs) play a key role in the 
emergence of fast brain rhythms by synchronizing the activity of principal-cell populations. We 
challenge this hypothesis and show that inhibition of PIIs can actually enhance gamma 
oscillations. Furthermore, we provide evidence for the interplay between gamma oscillations 
and sensory information processing by showing that impairments in auditory fear conditioning 
are accompanied by changes in gamma activity evoked by an auditory conditioned stimulus. 

 1st SESSION 
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12H20 
- 

1 2H35

STUDY OF THE NEURAL CORRELATES OF 
ANTICIPATORY PROCESSES  

IN SENSORY CORTICO-THALAMO-CORTICAL 
SYSTEMS IN A MODEL FOR SCHIZOPHRENIA 

 
 
Yi QIN 
Unistra, UvA 
 
Deficits in executive functioning, including disturbances in anticipatory processes (elapsed time 
between a sensory stimulus and a rewarding associated learning task), have been observed in 
psychiatric disorders, including schizophrenia. The neural correlates of anticipatory processes, 
recorded under physiological and pathological conditions, remain to be determined. Sensory-
related late (>100ms) synchronized and desynchronized neural oscillations are involved in pre-
conscious/conscious cognitive processes (perception, anticipatory processes and the ensuing 
motor response). In corticothalamic (CT)-thalamocortical (TC) systems, the post-inhibitory 
rebound activity (PIRA) is an intrinsic property implicated in normal and abnormal brain 
operations. The PIRA normally appears at a latency >100 ms after the sensory stimulus. In 
thalamic neurons, the PIRA begins at the offset of a long-lasting hyperpolarization, which 
triggers a low-threshold calcium potential topped by a high-frequency burst of action 
potentials. This initial rebound activity is usually followed by theta-frequency and faster 
oscillations, which are thought to play a key role in cognitive information processing. The 
neural correlates and dynamics of the CT-TC PIRA are unknown. The goal of the present study 
was to understand, in the rodent somatosensory and visual first-order and higher-order 
thalamic nuclei, the spatio-temporal cell-to-network dynamics underlying the PIRA. At 
Strasbourg, we use an in vivo cell-to-network approach to study, in the rat somatosensory CT-
TC system, the ketamine effects on the cell-to-network dynamics underlying the PIRA; at 
Amsterdam, we use an in vivo 2 photon microscopy to image calcium signals in boutons of 
thalamic neurons in V1 during a perceptual learning task. Preliminary data will be presented.  
 
Supervisors: D Pinault (Unistra), C Levelt and P Roelfsema (UvA). 

 1st SESSION 
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14H00 
- 

14H40 

DIFFERENTIAL ENCODING IN CEREBELLAR 
MODULES: IMPACT ON LEARNING RULES 

 
 
Chris DE ZEEUW  
NIN, Amsterdam 
 
Although our ability to store semantic declarative information can nowadays be readily 
surpassed by that of simple personal computers, our ability to learn and express procedural 
memories still outperforms that of supercomputers controlling the most advanced robots. To 
a large extent, our procedural memories are formed in the cerebellum, which embodies more 
than two-thirds of all neurons in our brain. In this lecture, I will focus on the emerging view 
that different modules of the cerebellum use different encoding schemes to form and express 
their respective memories. More specifically, zebrin-positive zones in the cerebellum, such 
as those controlling adaptation of the vestibulo-ocular reflex, appear to predominantly form 
their memories by potentiation mechanisms and express their memories via rate coding, 
whereas zebrin-negative zones, such as those controlling eyeblink conditioning, appear to 
predominantly form their memories by suppression mechanisms and express their memories 
in part by temporal coding using rebound bursting. Together, the different types of modules 
offer a rich repertoire to acquire and control sensorimotor processes with specific challenges 
in the spatiotemporal domain. 

 2nd SESSION 
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14H40 

- 
15H10 

 
ROLE OF EXCITATORY CEREBELLAR 

INTERNEURONS IN LEARNING‐DEPENDENT TIMING 
 
 
Özgecan ÖZYILDIRIM123, Beerend WINKELMAN1, Peter SCHEIFFELE2, Ad 
AERTSEN3,  Chris DE ZEEUW1 
1 NIN, University of Amsterdam 
2 Biozentrum, University of Basel 
3 BCF, University of Freiburg 
 
 
The cerebellum plays a key role in learning-dependent timing. For instance, we can learn new 
motor skills during training of compensatory eye movements with correct timing in the 
millisecond range. After such a training, cerebellum is able to create timed signals that can 
make up for delays in the motor plant and the brainstem system controlling the movements. 
However, the cerebellar mechanism of this learning-dependent timing is not clear. 

Therefore, we developed a hypothesis that the so-called unipolar brush cells (UBCs) are 
required for learning-dependent timing by creating diversity of temporal coding. 
In this project we generated a genetically modified mouse in which the output of the UBCs is 
blocked conserving intact morphology and connectivity using a tamoxifen inducible Cre- 
recombinase expressed under the IRX1 gene promotor, which contributes to the embryonic 
generation of UBCs, as a tool to investigate the role of UBCs in sensorimotor integration. And 
we subject these mice to a set of behavioral and cell physiological experiments.  In this talk, I 
will be discussing the results of these experiments which indicates towards the impact of UBCs 
on the phase coding of the cerebellum. 

 2nd SESSION 
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15H10 
- 

15H35 

THE TEMPORAL CHARACTERISTICS OF PURKINJE 
CELL TO CEREBELLAR NUCLEAR CELL 

CONNECTIONS 
 
 
Orkan OZCAN 
 
Ad AERTSEN2, Arvind KUMAR2,3, Philippe ISOPE1 
1 Institut des Neurosciences Cellulaires et Intégratives, Centre National de la Recherche 
Scientifique, Unité Propre de Recherche 3212, Université de Strasbourg, 67084 Strasbourg, 
France 
2 Faculty of Biology, and Bernstein Center Freiburg, University of Freiburg, 79104 Freiburg, Germany 
3 Computational Brain Science Lab, Dept of Computational Science and Technology, School of Computer 
Science and Communication, KTH, Royal Institute of Technology, 100 44 Stockholm, Sweden 
 
 
Keywords: Purkinje cell, Cerebellar nuclei, cerebellum, motor coordination, movement 
disorders 
 
The cerebellum plays a central role in sensori-motor integration in vertebrates. Increasing 
evidence indicate the involvement of the cerebellum in a large spectrum of movement 
disorders: ataxia, dystonia, essential tremor and Parkinson's tremor. Furthermore, direct 
stimulations of the cerebellum improve the condition and motor performances of patients. 
Clinical data, anatomical tracing and electrophysiological studies have revealed a complex 
somatotopical organization of the cerebellum expressed in multiple parallel modules. 
Functional studies have demonstrated that task-related modules can be identified and 
selectively modified. This regionalization may be particularly relevant to the pathophysiology of 
movement disorders. However, very little effort has been made so far to relate the modular 
organization of the cerebellar cortex and the temporal organization of discharges of its output 
stage, the cerebellar nuclei (CN). 
 
Our aim is first to  investigate the temporal characteristics of the connection between Purkinje 
cells in the cerebellar cortex and CN cells and determine how these two spontaneously active 
networks communicate. We preliminarily used viral injection of adeno-associated virus coupled 
to GFP in order to trace connected regions between the vermal anterior cortex and medial 
nucleus in the CN. Then, in vivo multiunit electrophysiological recordings using tetrodes were 
performed on L7-ChannelRhodopsin 2 mice (Chaumont et al, PNAS, 110(40), 2013) allowing 
optogenetic modulation of Purkinje cells. Analysis have shown that different types of cells in 
CN with distinct firing frequencies are recorded. For each recording site, histological 
reconstruction allowed us to localize the area precisely. Notably, we compared several fixed 
frequencies, increasing frequency and random frequencies with Poisson distribution. 
Depending on stimulation protocol, CN cells are inhibited or entrained in various ways. Results 
showing different inhibition or entrainment profiles will be presented. Using computational 
tools, we will describe the effect of Purkinje cell connections on CN discharges at identified 
sites. These results will be then used to implement an explicit model of cortico-nuclear 
communication and to understand cerebellar output. 

 2nd SESSION 
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15H35 
- 

16H00 

NEUROMODULATION OF PERCEPTUAL LEARNING 
 
 
Sreedeep MUKHERJEE  
 
Chris VAN DER TOGT1, Premnath THAMIZHARASU2,Rajeev RAJENDRAN2,Christiaan 
LEVELT2,Pieter ROELFSEMA1  
1Vision and Cognition, Netherlands Institute for Neurosciences 
2Molecular Visual Plasticity, Netherlands Institute for Neurosciences 

 
Background: Acetylcholine has been shown to enhance attentional modulation (Sarter et al., 
2009), to change receptive field properties of neurons on a short and long term timescale 
(Bently et al., 2004; Roberts et al., 2005; Herrero et al., 2008; Kang, 2009) and change neuronal 
network activity (Kimura, 2000; Rodriguez et al., 2004). Acetylcholine is thought to be released 
in the cortex by local activation and by stimulation of the basal forebrain nucleus of Meynert, 
which projects diffusely to the whole cortex, including frontal cortex and visual cortex. Models 
on the role of acetylcholine hypothesize that fast changes in the level of Acetylcholine may 
occur within the timeframe of a single perceptual decision, but until now measurement of 
these fast fluctuations in the concentration of acetylcholine has not been possible. In rodents 
short increases (1 second) of acetylcholine have been reported in a visually cued 
selection/response task (Parikh et al. 2006), but these results have not been confirmed. Here 
we aim to elucidate whether cholinergic responses are visually evoked or mediate attentional 
processes. We therefore want to investigate if GECIs can be used to measure the release of 
acetylcholine in the visual cortex. By recording calcium signals in the terminals of acetylcholine 
fibers in the visual cortex we aim to elucidate the role of acetylcholine during visual behavior 
and investigate the role of attention and reward on acetylcholine. Specifically we would like to 
know whether acetylcholine is phasically released during a visual task, when this occurs and 
how fast. 
Methods: A Chat-Cre driver line on C57BL/6 background will be used for these experiments. 
These animals will be injected with AAV-GCaMP6 virus stereotactically in Nucleus Basalis of 
Meynert of mouse brain. Then after 4 weeks of virus injection, implantation of head ring for 
head fixation alongside a craniotomy will be performed over binocular V1 for chronic two 
photon imaging of cholinergic boutons in awake behaving animals. After craniotomy and 
window implantation animals will be trained in visual perceptual learning task. After 
acquisition of the task the animals will be chronically imaged under two photon for imaging of 
the cholinergic boutons during active behavior. 
Results: Cholinergic axons from the Nuclues basalis to visual cortex can be successfully labelled 
with td-Tomato as well as GCAMP6. Behavioral and two photon experiments are currently 
under progress. 
Conclusions: By studying the mouse cholinergic inputs to the visual system with two photon 
calcium imaging, we will be able to determine the importance of these neuromodulatory 
inputs on visual processing in behaving mice. It is our aim to understand the neural 
mechanisms that underlie visual perception, working memory, learning and reward associated 
behavior and changes in awareness. 

 2nd SESSION 
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16H30 
- 

16H55 

DYNAMIC CONTROL OF SYNAPTIC INTEGRATION 
AND SUBTHRESHOLD OSCILLATIONS IN THE 

INFERIOR OLIVE 
 
 
Sebastian LOYOLA ARROYO 
 
HOEDEMAKER H., NEGRELLO M., HOOGLAND T., DE ZEEUW C.I. 
 
Information processing in the cerebellum is modulated to a large extent by the climbing fiber 
pathway originating in the inferior olive (IO) nucleus. The IO affects both Purkinje cells and 
deep cerebellar nuclei (DCN) activity via excitatory connections. The IO is part of a loop 
receiving inhibitory inputs from the DCN and excitatory inputs from the mesodiencephalic 
junction (MDJ). 
 
Olivary neurons are coupled through dendro-dendritic gap junctions containing connexin 36 at 
their spines: a feature that promotes synchrony and oscillations in the olivary network. One 
striking characteristic of olivary neurons is that they are arranged in functional clusters and 
their electrotonically coupled spines are contacted by both excitatory and inhibitory inputs. 
This unusual configuration could have important functional implications. Therefore, the main 
question of this project is to assess how excitatory and inhibitory inputs temporally interact in 
order to modulate both the synaptic integration and subthreshold oscillations (STOs) in the 
Inferior Olive. We will address this question by using whole patch clamp recordings along with 
optogenetic and electrical stimulation in acute slices of mice.   
 
Our data indicates that the temporal interaction of excitatory and inhibitory inputs onto olivary 
neurons cause nonlinear interactions within a restricted time window, leading to dynamic 
changes in the area and amplitude of EPSPs and IPSPs. Also, STOs are disrupted transiently 
when both inputs are triggered at particular time windows. Those results give us new clues 
about how the timing of   synaptic inputs modulate the (temporal) information generated in 
the IO.  

 2nd SESSION 
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16H55 
- 

17H15

CHANGES IN THE CHOLINERGIC MODULATION OF 
NOCICEPTION IN SPINAL DORSAL HORN DURING 

NEUROPATHY 
 
 
Şehrazat KAVRAAL  
 
Maria-Carmen Medrano, Dhanasak Dhanasobhon, Ipek YALCIN-CHRISTMANN, Rémy 
SCHLICHTER and Matilde CORDERO-ERAUSQUIN, 
 
The dorsal horn of the spinal cord represents a crucial region in pain processing.  Acetylcholine 
(ACh) is an important neurotransmitter that plays a key role in pain, especially at the spinal 
level.  Electrophysiological experiments in our lab showed that topical application of atropine 
(a muscarinic receptor antagonist) and mecamylamine (a nicotinic receptor antagonist) 
increased the effect of the mechanical stimuli (touch and pinch) in dorsal horn neurons in 
control as well as in neuropathic animals. These results suggest that the existence of a spinal 
cholinergic tone modulating nociceptive and non-nociceptive responses in both conditions that 
involves muscarinic and nicotinic receptors. Therefore, the aim of this study was to clarify the 
exact nature of the cholinergic transmission of the spinal cord dorsal horn. To do that, we used 
an optogenetic approach inducing the expression of channelrhodopsine in dorsal horn 
cholinergic neurons. We performed in vivo electrophysiology and recorded the consequences 
of cholinergic activation on the response to mechanical stimulations such as touch, pinch and 
von frey filaments. Performing these experiments in sham and nerve-injured mice (cuff model) 
should enable to assess the plasticity of this system in neuropathic condition. 

 2nd SESSION 
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9H30 
- 

10H10

RFRP, The Hypothalamic Doorway  
for Seasonal Cues 

 
 
Valerie SIMONNEAUX  
INCI, Strasbourg 
 
In the wild, species adapt their biological functions to the predictive seasonal changes in their 
environmental lighting. More than 50 years ago, it was established that in mammals the annual 
changes in photoperiod are integrated into the nervous system via the nocturnal production of 
the pineal hormone melatonin. Recent findings have demonstrated that the seasonal change in 
the nocturnal production of melatonin drives TSH synthesis in the pars tuberalis, so that it is 
high in long- and inhibited in short- photoperiod. TSH released from the pars tuberalis in long 
photoperiod increases the local concentration of thyroid hormones (TH) in the basal 
hypothalamus via a complex regulation of deiodinases 2 and 3 in the tanycytes. We recently 
reported that kisspeptin neurons in the arcuate nucleus are a critical interface between the 
TSH/TH signal and the activity of GnRH neurons. However, kisspeptin expression is regulated by 
other biological cues and displays marked differences among seasonal species, indicating that 
another hypothalamic system operating upstream of kisspeptin/GnRH neurons may integrate 
the photoperiodic TSH/TH signal. 
We found that another peptide of the same RF-amide family of kisspeptin, RFRP-3, expressed 
in neurons of the dorso/ventro medial hypothamus, displays strong photoperiodic variation 
that are conserved among seasonal species. Our experiments in seasonal rodents demonstrate 
that RFRP gene expression is fully activated by TSH and is not submitted to the feedback effect 
of sex steroids, thus pointing these RFRP neurons as the critical gate for the hypothalamic 
integration of photoperiod cues. Furthermore, we report that RFRP displays remarkable sex- 
and species- specific differences in the regulation of reproductive activity, which may explain 
the various reproductive responses to photoperiod cues observed among seasonal species. 

 3rd SESSION 



WEDNESDAY FEB. 3RD - CHAIR: SEBASTIÁN LOYOLA ARROYO 
 
 

25 | P a g e  
 

10H10 
- 

10H30

RFRP-3 Metabolic Effects, say Hello to 
Seasonal Reproduction from the Other 

Side 

 
 
CÁZAREZ-MÁRQUEZ Fernando1, 2  
 
LARAN CHICH Marie-Pierre1, KLOSEN Paul1, KALSBEEK Andries2, SIMONNEAUX Valérie1 
1Neurobiology of Rhythms Department, Institute of Cellular and Integrative Neurosciences, Strasbourg, 
France 2Hypothalamic Integration Mechanisms, Netherlands Institute for Neurosciences, Amsterdam, 
The Netherlands 
 
Kisspeptin and RFRP-3 are two peptides that control the activity of GnRH neurons. Both these 
RF-amide peptides display marked photoperiodic variation and it has been demonstrated that 
they are part of the photo-neuroendocrine system that synchronizes reproductive activity with 
the change of seasons. Interestingly, acute central injections of Kisspeptin or RFRP3 were 
shown to induce c-FOS expression in nuclei of the mediobasal hypothalamus (PVN, DMH, and 
ARC) involved in body weight regulation and feeding behavior. Furthermore, recent data 
suggest that both RF-amide peptides may also be involved in the regulation of metabolic 
processes. Because most seasonal species display annual changes in metabolic functions, one 
of the aims of this project is to delineate if and how RFRP-3 is involved in the metabolic 
seasonal programming of male and female Siberian hamsters, a species displaying strong 
photoperiodic variation in both reproduction and metabolism.  
We found that an acute central administration of RFRP-3 results in a dose-dependent 
orexigenic effect in female Siberian hamsters kept in short days (SD). In long day (LD) conditions 
had the same orexigenic effect during proestrus, but not in diestrus. In male Siberian hamsters 
RFRP-3 administration did not alter food intake, kept in either LD or SD. Neuroanatomical 
experiments are currently under investigation to identify the neuropeptides mediating the 
orexigenic effect of RFRP-3. Based on these data, we further tested whether a continuous 4 
weeks infusion of RFRP-3 in LD- or SD-adapted female hamsters could modify their 
reproductive and/or metabolic state. Our preliminary data indicate that RFRP3 has a tendency 
to decrease body weight and food intake in LD females, while on the opposite it has a tendency 
to increase these parameters in SD females.  
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10H30 
- 

10H55

Ultradian Feeding in mice affects both the 
Master Clock in the Brain and the 

Peripheral Clock in the Liver 

 
 
Satish SEN 
 
Andries KALSBEEK, Patrick VUILLEZ, Etienne CHALLET 
 
It is well known that restricted feeding during the resting period causes pronounced shifts in a 
number of peripheral tissue clocks, but not the central clock. On the other hand, timed 
hypocaloric feeding does impact the master clock in the suprachiasmatic nucleus (SCN), as 
indicated by shifted oscillations of clock (PER1) and clock-controlled (vasopressin) proteins. To 
determine if these changes in the SCN are due to the metabolic or time cues associated with 
this caloric restriction, mice were challenged with an ultradian 6-meals schedule (1 food access 
every 4 h) to abolish the timing effect. Mice on the ultradian feeding schedule that lost <10% 
body mass (i.e., isocaloric) remained nocturnal, but displayed a 1.5-h phase-advance of their 
body temperature rhythm, together with up-regulated vasopressin and down-regulated PER1 
and PER2 levels in the SCN. Mice on the ultradian feeding schedule that lost >10% body mass 
(i.e., hypocaloric) became diurnal, hypothermic in late night, and displayed a 3.5-h advance of 
their body temperature rhythm, plus also up-regulated vasopressin and down-regulated PER1 
and PER2 expression in the SCN. Hepatic expression of several metabolic genes (Pgc-1α and 
Fgf21) was up-regulated and phase-shifted by ultradian feeding, while others (Pparα) were 
down-regulated. Furthermore, expression of both Per2 and Rev-erbα was down-regulated and 
phase-advanced in the liver of hypocaloric and isocaloric mice fed with ultradian feeding. Daily 
variations in liver glycogen showed the same phase in mice fed ad libitum and mice under 
ultradian feeding. By contrast, glucose rhythmicity was profoundly affected by ultradian 
feeding, being phase-delayed (-8 h) and normoglycemic in the isocaloric group, and phase-
advanced (+9 h) and hypoglycemic in the hypocaloric group. Hence, as clock-controlled 
rhythms in liver and SCN were altered in both the isocaloric and hypocaloric groups, the 
aberrant timing imposed by the ultradian feeding and fasting cycle seems to affect the central 
clock. 
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11H30 
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11H50

CELL TYPE SPECIFIC CONNECTIVITY IN CENTRAL 
EXTENDED AMYGDALA 

 
 
Jiahao YE 
 
Pierre VEINANTE 
Institut des Neurosciences Cellulaires et Intégratives, Centre National de la Recherche Scientifique; 
Université de Strasbourg, Strasbourg, France. 
 
Central amygdala (CeA) and bed nucleus of the stria terminalis (BST) are important parts of 
central extended amygdala. While CeA and BST share similarity in cytoarchitecture, 
input/output connectivity, neuropeptide and neurotransmitters, to which extent these 
connections are specific in mice is still unknown. We look at the connectivity of subdivisions of 
CeA and BST with anterograde/retrograde tracers and immunohistochemistry in mice.  
It is known that CGRP signaling from lateral parabrachial nucleus (LPB) is important in anxiety, 
pain and anxiety in mouse models. Our results show that BST and CeA receive strong input 
from lateral parabrachial nucleus (LPB), and they also send projection to LPB. Within central 
extended amygdala, medial CeA (CeM) and CeL strongly projects to oval nucleus of BST (BSTov). 
The BSTov also project to ventral BST, which has been implicated in anxiety and pain induced 
conditioned place avoidance. The results are in line with works done on rat. 
On the other hand, preliminary results show these connections arise from subpopulations in 
individual subnuclei. The PKCδ positive cells, but not somatostatin (SOM) expressing cells, in 
BSTov receive intensive CGRPergic innervation from LPB. Similarly, PKCδ cells in capsular and 
lateral CeA also receive strong CGRPergic input from LPB. This leads to our hypothesis that 
PKCδ cells relay the nociceptive information from LPB and broadcast it to its downstream target 
i.e. CeM and BST. 
Within the central extended amygdala, SOM cells in CeA send projections to BST while PKCδ 
cells in BST send projection to CeA. The PKCδ cells in BSTov also projects to ventral BST. Further 
investigation will focus on whether these projections are excitatory or inhibitory and their 
potential role in pain model. 
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11H50 
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12H10

Mapping with MRI the Functional and 
Structural Brain Networks in the Mouse: 

Strain dependent Signatures 
 
 
Meltem KARATAŞ 
 
Anna MECHLING, Thomas BIENERT, Neele HUEBNER, Hsu Lei LEE, Juergen HENNIG, Marco 
REISERT, Ipek YALCIN, Dominik VON ELVERFELDT, and Laura-Adela HARSAN 
 
Intrinsic organization of brain functional connectivity (FC) can be probed noninvasively by using 
resting-state fMRI. Study of human brain functional connectome revealed multiple functional 
networks; whereas FC of the mouse brain remains largely an underexplored research area. In 
the presented work, we used two mouse strains which are used extensively in the field of 
neuroscience- the C57Bl6/N and the Balbc/J strains- to systematically and comparatively assess 
their intrinsic brain connectional architecture. Additionally, structural connectome of the two 
mouse strains were mapped in vivo with high resolution diffusion based tractography.  
 
rs-fMRI studies demonstrated inter-strain variations in the functional connectivity of the mouse 
brain. The relevant, influential brain regions were classified for each strain as hubs, using the 
strength and the number of relevant connections as deciding parameters. Some common FC 
hubs were identified in both strains. These included: hippocampus, cingulate cortex and 
retrosplenial cortices, as well as motor cortex and thalamus-a well known and important relay 
for structural connectivity. An intriguing inter-strain difference was the inclusion of the 
somatosensory cortical (SSC) areas as hubs for the C57Bl6/N strain but their exclusion from the 
group of Balbc/J mice. Moreover, several limbic system areas were identified as Balbc/J-specific 
hubs, including amygdala and nucleus accumbens. Our data indicate a different assembly of 
functional brain networks in the two strains.  
 
Furthermore, the differences in the architecture of the functional connections were paralleled 
by dissimilarities in the structural networks and important inter-individual variations of the 
structural connectivity within the Balbc/J population of mice. Most important variations were 
identified along the callosal inter-hemispherical pathway.  
 
Uncovering the large scale functional and structural connectivity patterns in a strain-specific 
manner represents a step towards a better understanding of modifications in basal, healthy 
state networks under the influence of various factors, related with genetic, pharmacological or 
pathological conditions.  
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12H10 
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12H35

Electrophysiological Changes in the 
Anterior Cingulate Cortex in Neuropathic 

Pain-induced Depression 
 
 
Jim SELLMEIJER  
 
Florent BARTHAS1, Michel BARROT2, Ad AERTSEN3, Pierre VEINANTE1, Ipek YALCIN2 
1, University of Strasbourg, Strasbourg, France 
2, Centre national de la recherche scientifique, UPR3212, Strasbourg, France 
3, University of Freiburg, Germany 
 
Clinical research has shown that suffering from chronic pain makes patients prone to develop 
mood disorders such as depression and anxiety. While the comorbidity of chronic pain and 
depression is well established in clinical research, the underlying mechanisms and involved 
brain regions are yet to be elucidated. The anterior cingulate cortex is among the candidate 
brain regions as it is known to be involved in the processing of both pain and affective 
processing. In this study, we identified electrophysiological alterations within the ACC in a 
model of chronic-pain induced depression. Neuropathic pain was induced by cuffing the right 
sciatic nerve in male C57BL/6J and THY-1 mice. Anxiodepressive-related behaviors were 
evaluated through the novelty suppressed feeding, marble burying, splash and forced 
swimming tests. Mechanical thresholds were determined using von Frey filaments. We 
performed in vivo electrophysiological single unit recordings and local field potential recordings 
in the ACC. Recorded neurons were filled with neurobiotin to allow histological analysis. Cuff 
animals displayed an ipsilateral mechanical allodynia, and developed anxiodepressive-like 
behaviors with time. Interestingly, mice spontaneously recovered from the mechanical 
allodynia after 3 months, but still presented the anxiodepressive-like phenotype. Recordings 
from animals with depression-like behavior show increases in overall firing rate and in the 
number of bursting events in the ACC. This effect was observed independently from the 
presence or recovery from the neuropathic allodynia. After 6 months however, the animals also 
recovered from their anxiodepressive-like phenotype. This was accompanied by a decrease of 
the overall firing rate and bursting events.  These findings are supportive of long-term 
physiological alterations within the ACC with chronic pain-induced depression. 
 
 Acknowledgement: This work was supported by CNRS (contract UPR3212), University de 
 Strasbourg , Young Investigator Award (NARSAD), Erasmus-Mundus Neurotime Program.   
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14H40

MU-DELTA OPIOID HETERODIMERS: TOWARDS 
NOVEL THERAPEUTIC STRATEGIES? 

 
 
Dominique MASSOTTE  
Institut des Neurosciences Cellulaires et Intégratives, INCI, UPR 3212, Strasbourg, France 
 
Opioid receptors are G protein coupled receptors that modulate brain function at all levels of 
neural integration, including autonomic, sensory, emotional and cognitive processing. Mu and 
delta opioid receptors functionally interact in vivo, but whether interactions occur at circuitry, 
cellular or molecular levels remains unsolved. To challenge the hypothesis of mu-delta 
heteromerization in the brain, we generated double knock-in mice co-expressing the mu opioid 
receptor fused to the red fluorescent protein mcherry and the delta opioid receptor fused to 
the green fluorescent protein eGFP. Dual receptor mapping throughout the nervous system 
revealed neuronal co-expression in dorsal root ganglia, spinal cord and within discrete brain 
areas (Erbs et al. (2015) Brain Struct Funct 220, 677). In the forebrain, mu and delta receptors 
were mainly detected in separate neurons, suggesting system-level interactions in high-order 
processing. In contrast, neuronal co-localization was detected in subcortical networks essential 
for survival involved in eating and sexual behaviors or perception and response to aversive 
stimuli. An opioid receptor atlas with concomitant mu-delta co-localization in the brain and 
spinal cord is accessible at http://mordor.ics-mci.fr/. In addition, physical close proximity 
between mu and delta receptors was detected by co-immunoprecipitation experiments 
strongly supporting the existence of in vivo mu-delta heteromers. Mu-delta physical association 
in neural networks associated with abnormal nociception, aversive aspects of drug withdrawal 
or eating disorders thus represents an attractive option for drug design and will now initiate in-
depth in vivo investigations to address the challenging issue of mu-delta heteromerization in 
physiology and disease. 
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14H55

Does Neuronal Co-Expression Of Mu And 
Delta Opioid Receptors In The Lateral 

Hypothalamus Contribute To The Timing Of 
Hedonic Eating? 

 
 
Müzeyyen UĞUR 
 
Dominique MASSOTTE, University of Strasbourg 
Susanne E. LAFLEUR, University of Amsterdam  
 
Increase in the prevalence of obesity paralleled increased availability and intake of high caloric 
palatable food rich in fat and sugar and, increased snacking behavior. In the brain, pathways 
related to the evaluation of the hedonic value of food are clearly involved. The opioid system is 
playing crucial role in reward processes and is broadly distributed in the neural networks that 
regulate eating behavior, affecting both homeostatic and hedonic mechanisms. In the lateral 
hypothalamic area, the opioid system is known to be involved in fat consumption and to be 
affected by the diurnal rhythm in rodents. Recently, neuronal co-localization of mu and delta 
opioid receptors has been reported in subcortical networks related to eating behaviors with 
significant neuronal co-expression in the lateral hypothalamus (Erbs et al 2015 Brain Struct 
Funct). Heteromer formation between mu and delta opioid receptors has been postulated as a 
novel entity with specific functional properties in transfected cells but data is still missing 
regarding their in vivo role. In this context, we will characterize the functional impact of mu-
delta neuronal co-localization at molecular and cellular levels. We will also investigate the time 
course of mu-delta activation to determine its functional impact on the development of food 
addiction using a model of palatable food overconsumption (free-choice high-fat, high-sucrose 
diet) that leads to snacking like overeating and can be used to model human obesity in rodents. 
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Effects of a free-choice High-Fat High-
Sugar Diet on Physiology and Behavior of 

clock-gene NPAS2-ko mice 
 
 
BLANCAS-VELÁZQUEZ Aurea 
 
LA FLEUR Susanne, MENDOZA Jorge 
University of Strasbourg (Unistra) and University of Amsterdam (Netherlands Institute of Neuroscience 
and Academic Medical Center) 
Supporting: NeuroTime, ANR-14-CE13-0002-01 ADDiCLOCK JCJC, FRM/Danone 
 
Rats eat regular chow diet in a daily rhythmic pattern, with higher consumption during the dark 
compared to the light period. When they are additionally exposed to a free choice Hig-Fat 
High-Sugar (fcHFHS) diet, they gain weight rapidly and, interestingly, the amount of  palatable 
food, mainly sugar, is ingested equally during day and night, losing the day-night ingestive 
pattern. Circadian rhythms are controlled by  several body clocks regulated by positive and 
negative loops of clock-gene expression. Npas2, similar to its analogous, the clock-gene clock, 
dimerizes with BMAL1 forming the positive loop. They inhibit their own activity by induction of 
cryptochrome (CRY) and period (PER) genes whose dimerization forms the negative loop. 
Interestingly, NPAS2 is mainly expressed in forebrain structures. Mice lacking NPAS2 show low 
sensitivity to reward cues and abnormal metabolical responses under a resticted feeding 
schedule. As the forebrain is important for reward related feeding, the  question arises whether 
NPAS2 mutations alter the behavioural and physiological responses to a fcHFHS diet. We fed 
NPAS2-ko mice and their WT littermates  to either a standard chow diet, or a fcHFHS diet for 6 
weeks and measured food intake and body weight. We observed similar day-night ingestión 
patterns in NPAS-ko mice compared to WT wihtout differences in the amount  of calories 
ingested. We did find, however, that NPAS2-ko mice consuming the fcHFHS diet did not gain as 
much body weight and fatty mass as the WT mice. These results suggest an important 
involvement of the clock-gene NPAS2 in physiology and energy metabolism. 
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15H35

Role of DNA Methylation in Genes 
controlled by Drugs of abuse and Natural 
Reinforcers: implications in Behavior and 

Metabolism 
 
 

Lamis SAAD 
 

To some extent, drugs of abuse like cocaine and natural reinforcers such as sucrose activate 
similarly the mesocorticolimbic reward system. The circadian system interacts with the latter to 
modulate reward in a time-of-day dependent manner. Moreover, cocaine can influence 
circadian periodicity, in part through the serotonergic neurotransmission. However, the neural 
circuits implicated for drugs of abuse and natural reinforcers do not completely overlap and 
subtle molecular differences produced in response to each reinforcer remain to be mostly 
characterized.  
Since MeCP2 plays a crucial role in cocaine-induced behavior, we hypothesize that DNA 
methylation is a likely epigenetic modification involved in the mode of action of drugs of abuse 
resulting in cyclical changes in gene expression, but so far very few cocaine-induced methylated 
genes have been characterized. The aim of the project is to understand how cocaine compared 
to natural reinforcers differs in triggering long-lasting changes in gene expression and in DNA 
methylation.  
Studies will be carried out in the brain and in peripheral tissues (liver, muscle or adipose tissue) 
involved in energy metabolism. Genes to be studied belong to either cocaine target genes 
identified from a genome-wide study characterizing differentially methylated DNA regions or to 
epigenetic factors ((MeCP2, MBD1, DNMTs, TET-1,-2,-3), and microRNAs and to factors involved 
in circadian rhythmicity (CLOCK1, PER2, PER1, CRY1, CRY 2, Bmal1), or to the neuropeptides 
(orexins, NPY) and other transcription factors (DBP1, Rev erb-β). Their kinetics of expression 
will be measured in response to various procedures of cocaine and natural reinforcers. Finally, 
the role of some selected genes will be evaluated by gene silencing or pharmacological 
approaches using a self-administration paradigm considered as the most appropriate model of 
addiction behavior. 
By identifying long-lasting molecular changes triggered by drugs of abuse and natural 
reinforcers, the project will lead to a better understanding of the mechanisms discriminating 
drug addiction and eating habits. 
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16H00 
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16H30

Remodeled Resting State Functional 
Connectivity in the GPR88 knock-out 

Mouse brain 
 

Tanzil AREFIN 
 
Anna MECHLING, Sami BEN HAMIDA, Thomas BIENERT, Hsu-Lei LEE, Dominik V. ELVERFELDT, 
Jürgen HENNIG, Brigitte KIEFFER, and Laura-Adela HARSAN 
 
The orphan G protein-coupled receptor (GPCR) of the rhodopsin family “GPR88”, is expressed 
in striatum, olfactory tubercle, amygdala, and inferior olive nucleus.  Modulated expression of 
GPR88 gene in several psychiatric disorder-related treatments has drawn increasing attention 
in the clinical and pre-clinical psychiatric research in recent years. However, the role of GPR88 
gene in brain functional communication is so far unknown. In this present study, we 
investigated the neurobiological function of GPR88 and the impact of its modified expression 
on brain functional connectivity (FC) using resting state functional magnetic resonance imaging 
(rsfMRI) technique. 
We perceived extensive alterations in the cortical and sub-cortical brain regions of the GPR88 -
/- mice, highlighting functional connectivity remodeling in the Default Mode Network (DMN), 
involved in several psychiatric illness including parkinson’s, schizophrenia, huntington’s, 
addiction or attention deficit hyperactivity disorder (ADHD). Nonetheless, the molecular 
mechanisms underlying such alterations are incompletely understood. Our intriguing results 
promote further investigations of the involvement of the GPR88 gene in various psychiatric 
disorders and hence in the discovery of new therapeutic strategies. 
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Effects of Acute and Chronic Light 
Exposure on Hedonic Eating Behavior: 

Molecular and Neurobiological 
mechanisms 

 
 
Anayanci MASIS-VARGAS1,2 
 
Andries KALSBEEK2 and Jorge MENDOZA1 
1Institute of Cellular and Integrative Neurosciences CNRS-UPR3212, University of Strasbourg and 
2Netherlands Institute for Neuroscience, University of Amsterdam 
 
Light is the principal synchronizer for the mammalian circadian clock in the suprachiasmatic 
nucleus (SCN). Intrinsically photosensitive retinal ganglion cells (ipRGCs), expressing the 
photopigment melanopsin, respond directly to light and then reach other brain regions, apart 
the SCN, which may modulate diverse behaviors, such as locomotion, mood and feeding.  
Beyond homeostatic mechanisms, the hedonic component of eating is thought to be a major 
determinant for food intake of particular palatable foods.  For the homeostatic pathway, nuclei 
from the mediobasal hypothalamus such as the arcuate nuclei and the lateral hypothalamus 
play a relevant role, whereas corticolimbic structures are more implicated in the reward aspect 
of feeding. Interestingly, some of these structures receive projections from retina ipRGCs cells.  
Hence, light in some way could regulate feeding behavior and metabolism via brain 
mechanisms that remain to be determined. 
Therefore, the aim of this project is to study the acute and chronic effects of light (at different 
times of the day, different intensities and wavelengths) on regular and palatable feeding intake 
and metabolism in mice, and to reveal the possible neurobiological mechanism implicated.  
 
 Supported by: NeuroTime, ANR-14-CE13-0002-01 ADDiCLOCK JCJC and Institut Danone France 
– Fondation pour la Recherche Médicale. 
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9H40

Large-Scale Psychometrics and Brain 
Imaging reveal Neural Correlates of 

Insomnia subtypes 
 

 
Eus VAN SOMEREN 
 
NeuroTime students involved: 
Wisse van der Meijden (PI: Van Someren) 
Michele Colombo (PI: Aertsen) 
Jacob Itzhacki (PI: Mendoza) 
 
Insomnia is the most common health complaint and has serious consequences. Our 
understanding of underlying brain mechanisms is limited. We hypothesized that the lack of 
robust findings may be due to heterogeneity of underlying causes of insomnia, that are not 
necessarily limited to different parts of the sleep regulating systems. The presentation will first 
illustrate different sleep-regulating circuits that can be involved. Second, it will be shown that a 
data-driven clustering approach to a large database of multivariate psychometric profiles 
assessed in volunteers of www.sleepregistry.nl suggests different subtypes of insomnia. 
Interestingly, subtypes differentiated hardly on sleep constructs. Third, it will be shown that the 
use of HD-EEG and MRI tools in careful selections of homogeneous sets of participants can 
reveal neural correlates of sound sleep and insomnia severity. Notably, these correlates can be 
different depending on psychiatric phenotype, and include circuits involved in reward 
processing and in fast synchronization of distant brain areas. 
 
Further reading: Altena et al., Biol Psychiatry 2010;67:182; Piantoni et al., J Neurosci 
2013;33:227; Stoffers et al., Front Neurol 2012;3:105; Stoffers et al., Brain 2014;137:610; Van 
Der Werf et al., Biol Psychiatry 2010;68:950; Wassing et al., PNAS 2016 in press. Colombo et al., 
Sleep 2016 in press; Van der Meijden Exp Eye Res 2015;139:73-80; Van der Meijden Sleep 2016 
submitted; Itzhacki 2016 in preparation. 
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10H10

The Alerting Effect of Light: modification by 
Behavioural state, Circadian cycle and 

Individual differences 
 
 
Wisse VAN DER MEIJDEN 
 
Supervisors: Eus VAN SOMEREN (NIN), Dries KALSBEEK (NIN), Patrice BOURGIN (UniStra) & 
Christian CAJOCHEN (UniBas) 
 
Environmental light is not only essential for vision, but it also has non-image forming effects, 
which are orchestrated by intrinsically photosensitive retinal ganglion cells (ipRGCs) expressing 
melanopsin. This photopigment is predominantly sensitive to short-wavelength light and 
enables the ipRGCs to encode environmental light levels. The ipRGCs integrate this information 
with the input from the classical rod and cone phototransduction pathways and then signal to 
downstream brain areas including the centers for the regulation of pupil diameter, alertness, 
and sleep. Functionality of the ipRGC-circuitry differs between individuals and in this 
presentation I will discuss the effects of this intraindividual variation in ipRGC functionality on 
individual differences in circadian phase as expressed by sleep timing. In addition, I will show 
that the photoresponse of the ipRGC-circuitry is highly dependent on the colour of the light 
exposure. We found that bright blue light had an alerting effect, but on the contrary we also 
provided evidence that bright red light can be used to decrease alertness and facilitate sleep. 
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10H35

Wake high-density EEG Spatiospectral 
Signatures of Insomnia 

 
 

Michele COLOMBO 
Netherlands Institute for Neuroscience (NIN)  
 
Partnership between the universities of:  
Freiburg, ALUF, prof. Ad AERTSEN  
Amsterdam, UvA, prof. Eus VAN SOMEREN, prof Andries KALSBEEK 
Basel, Unibas, prof. Dominique DE QUERVAIN, prof. Christian CAJOCHEN 
 

 
Study Objectives:  
Although daytime complaints are a defining characteristic of insomnia, most EEG studies 
evaluated sleep only. We used high-density electroencephalography to investigate wake resting 
state oscillations characteristic of insomnia disorder (ID) at a fine-grained spatiospectral 
resolution.   
Methods: 
A case-control assessment during eyes open (EO) and eyes closed (EC) was performed in a 
laboratory for human physiology. Participants (N = 94, 74 female, 21–70 y) were recruited 
through www.sleepregistry.nl: 51 with ID, according to DSM-5 and 43 matched controls. 
Exclusion criteria were any somatic, neurological or psychiatric condition. 
Group differences in 1.5-40 Hz spectral power were evaluated using permutation-based 
inference with Threshold-Free Cluster-Enhancement to correct for multiple comparisons.  
Results: 
As compared to controls, participants with ID showed less power in a narrow upper alpha band 
(11-12.7 Hz, peak: 11.7 Hz) over bilateral frontal and left temporal regions during EO, and more 
power in a broad beta frequency range (16.3-40 Hz, peak: 19 Hz) globally during EC. Source 
analysis did not highlight any focal effect. 
Conclusions: 
Widespread high broad beta power in insomnia is not limited to the sleep period but extends 
into eyes closed wakefulness, suggestive of a round-the-clock hyperarousal. Low power in the 
upper alpha band during eyes open is consistent with lack of global cortical inhibition and 
reduced selectivity of the attentional filter. Our fine-grained HD-EEG findings suggest that, 
while more feasible than PSG, wake EEG of short duration with a few well-chosen electrodes 
and frequency bands, can provide valuable features of insomnia. 
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11H00 
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11H25

Reward effects of Light: Phototherapy as 
a Treatment for Pathologies with 

Motivational deficits 
 
 
Jacob ITZHACKI 
 
Jorge MENDOZA: INCI CNRS UPR3212/Unistra, Strasbourg France 
Eus VAN SOMEREN: NIN/UvA, Amsterdam, The Netherlands 
 
Light’s Non-Image Forming (NIF) effects modulate homeostatic processes via light’s action on 
intrinsically photosensitive Retinal Ganglion Cells (ipRGCs), and their projection to key reward 
system structures suggest further interaction between light and affect. This interaction is 
further evidenced by a recent study in which cognitive disturbances resulted from exposure to 
light at night, an effect mediated by mood. The rewarding effects of light per se have been 
mostly studied in the context of therapy for affective and sleep disorders, but little insight has 
been derived from the physiological mechanisms through which these effects come about. In 
order to gain insight into these mechanisms, two different modalities have been implemented. 
First off, animal studies on diurnal rodent were conducted to explore the behavioral and 
biochemical abnormalities produced by exposure to low light intensities and durations. Indeed, 
Forced Swim Tests revealed desperate behavior when subjects were exposed to the 
experimental conditions. These abnormalities were thereafter also rescued with 
supplementary light. Secondly, environmental sampling methodology was used on human 
cohorts to determine the subjective impact of naturally-occurring light variations on wanting 
and liking. The cohorts studied included healthy young volunteers for a first study, which 
reveals that indeed fluctuations of light across time induce changes in the aforementioned 
subjective measures. A further study was conducted on a population of elderly insomniacs and 
age- and sex-matched controls that reveals differences between these groups. In all, these 
findings point at a definite role of light in modulating mood. 
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11H25 
- 

11H55 

ACUTE SLEEP RESTRICTION SEVERELY IMPAIRS 
GLUCOSE TOLERANCE IN RATS 

 
 
Pawan Kumar JHA 
 
Ewout FOPPEN1,  Andries KALSBEEK1,2,4* and Etienne CHALLET3,4*   
1Department of Endocrinology and Metabolism, Academic Medical Center (AMC), University of 
Amsterdam, The Netherlands;  
2Hypothalamic Integration Mechanisms, Netherlands Institute for Neuroscience, Amsterdam, The 
Netherlands.  
3Regulation of Circadian Clocks team, Institute of Cellular and Integrative Neurosciences, UPR3212, 
Centre National de la Recherche Scientifique (CNRS), University of Strasbourg, France. 
4International Associated Laboratory LIA1061 Understanding the Neural Basis of Diurnality, CNRS, 
France and the Netherlands. 
 
Chronic sleep curtailment in humans has been related to impairment of glucose metabolism. To 
better understand the underlying mechanisms, the purpose of the present study was to 
investigate the effect of acute sleep deprivation on glucose tolerance in rats. A group of rats 
was challenged by 4-h sleep deprivation in the early rest period, leading to prolonged (16 h) 
wakefulness. Another group of rats was allowed to sleep during the first 4-h of the light period 
and sleep-deprived in the next 4 h. During treatment, food was withdrawn to avoid a post-meal 
rise in plasma glucose. An intravenous glucose tolerance test (IVGTT) was performed 
immediately after the sleep deprivation period. Sleep deprivation at both times of the day 
similarly impaired glucose tolerance and reduced the early-phase insulin responses to a 
glucose challenge. Nonetheless, basal levels of plasma glucose and insulin concentration 
remained unchanged before and after sleep deprivation. Together, these results demonstrate 
that independent of time-of-day and sleep pressure, short sleep deprivation during the resting 
phase favours glucose intolerance in rats by attenuating the first-phase insulin response to a 
glucose load. In conclusion, this study highlights the acute adverse effects on glucose 
homeostasis of only a short sleep restriction. 
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13H30 
- 

14H10 

KINETIC PROPERTIES OF PHOTORECEPTORS – 
ADAPTING TO AN EVER CHANGING ENVIRONMENT 

 
 
Maarten KAMERMANS 
 
A natural environment is an ever changing sensory landscape. Sensory systems adapt to these 
changes, increasing an animal’s ability to extract important information and survive under a 
wide range of conditions.  Although local mean light intensities and fluctuations around these 
means, the contrast, can vary widely between different natural scenes and between locations 
within a natural scene, they also have strong regularities. Light intensities values of 
neighbouring points in time or space exhibit strong correlations, which decline in strength as 
the interval between points increase.  These serial correlations are indicative of greater 
spectral power at lower frequencies and hence the amplitude spectra of natural scenes falls off 
with frequency (f) roughly as 1/(fβ) (0.7<β <3). Adaption to the mean light intensity is well 
known to begin at the phototransduction level. Here we show that cones adapt via a post-
phototransduction process to temporal contrast as well, but only when the stimulus contains 
serial correlations. 
Methods: Responses from cones in isolated goldfish retinae to a range of temporally 
modulated complex artificial stimuli or to a natural stimulus were measured. 
Results: Under natural stimulus conditions the temporal response properties of both M- and L-
cones were faster during stimulus periods with high contrast levels than when contrast was 
lower. Similarly, cone responses were faster during stimulus periods with larger β values than 
lower β values. We studied these properties further using artificial stimuli. Under white noise 
conditions, which contain minimal serial correlations, cones did not adapt to different contrast 
levels. However, they did adapt becoming faster with high contrast when serial correlations 
were present in the stimuli.  We found that a voltage dependent process localised to the 
photoreceptor itself underlies this adaptional response. The membrane current Ih was a 
necessary component to this adaptional process as contrast adaption does not occur when Ih 
was blocked or in short-wavelength sensitive cones, which have a significantly smaller Ih. 
Conclusions: Temporal contrast adaptation starts at the photoreceptor level. When studying 
sensory neurons the choice of stimuli is not arbitrary.  Stimuli not adequately mimicking 
important features of the conditions a neuron has evolved to process may not elicit the cell’s 
full processing repertoire. 
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14H10 
- 

14H30 

STRUCTURAL AND FUNCTIONAL MODIFICATIONS 
UNDERLYING LIGHT HYPER-SENSITIVITY IN THE 

REV-ERBΑ KNOCKOUT MOUSE RETINA 
 
 
María de los Milagros ARIETTI 
 
David HICKS: INCI CNRS UPR3212/Unistra, Strasbourg, France 
Maarten KAMERMANS: NIN/UvA, Amsterdam, The Netherlands 
 
How is retinal sensitivity controlled by the biological clock? (Ait-Hmyed et al., manuscript 
submitted) showed that mice, in which the transcriptional repressor rev-erbα has been 
deleted, the ERG and some behavioural parameters (masking and photo-entrainment) are 
enhanced relative to control littermates. These results suggest that the mutant mice have an 
increased sensitivity to light. However, the cellular/molecular level(s) at which these changes 
occur are not known. We set up to identify the sites at which rev-erbα deletion leads to 
enhanced photic sensitivity. Last year we showed that rev-erbα interacts with rod-specific 
transcription factors, suggesting the first site of action could be the photoreceptors.  
We started a detailed analysis of rod photoreceptor molecular composition and ultrastructure. 
No significant changes were found in either the length of rod outer segments (OS) or rod 
synapse ultrastructure (ribbon size, vesicle numbers) by transmission electron microscopy (e.g. 
length μm: 20.50808 ± 3.40 WT; 29.76077 KO). Next performed ERG measurements as function 
of daily time to compare both strains. We found no significant differences in time to peak of 
either the a- or the b-wave. Also the amplitudes of both peaks were not significantly different 
between the WT and the mutant. However, substantial differences in wave form were 
identified. 
Extensive sensitivity control takes place in the retina. The modulation of the phototransduction 
cascade is the main regulator of photoreceptor sensitivity. However, recent evidence by the 
Kamermans lab indicates that photoreceptor membrane processes (Howlett et al., in prep) and 
the gain of the synapses of the photoreceptors with second order neurons (Van Leeuwen et al, 
2009) changes strongly during light dark adaptation. To determine whether changes in these 
processes underlie the phenotype of the rev-erbα mice we will analyse the retina with a variety 
of electrophysiological techniques. Electrophysiological recordings will be made from 
photoreceptors, horizontal cells, bipolar cells and ganglion cells, in the various phases of their 
circadian rhythm and adaptation state.  
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14H30 
- 

14H50 
 

 REGULATION OF DAILY PHAGOCYTOSIS  
OF PHOTORECEPTOR OUTER SEGMENTS,  

A CRITICAL EVENT FOR RETNAL SURVIVAL 
 

 
Nemanja MILIĆEVIĆ 
 
Cristina SANDU, Jacoline VAN DEN BRINK, David HICKS, Arthur BERGEN, Marie-Paule FELDER-
SCHMITTBUHL 
 
Retinal photoreceptors undergo daily renewal of distal outer segment (POS) discs and 
susequent phagocytosis by underlying retinal pigmental epithelial (RPE) cells. This process 
removes toxic metabolites and ensures proper functioning of these postmitotic neurons. POS 
phagocytosis is a highly cyclic process that takes place in rods and cones as a daily peak, 
occurring about one hour after light onset in most species. Deficits in POS phagocytosis lead to 
retinal pathologies in both humans and animal models, however the underlying molecular 
mechanisms remain unknown. The daily rhythm of POS shedding and RPE phagocytosis is 
driven, in part, by circadian clocks, i.e. molecular pacemakers comprised of transcriptional-
translational feedback loops with a period of roughly 24h. Targeted disruption of clock genes 
Per1 and Per2 in the mouse was shown to attenuate the peak in RPE phagocytosis indicating 
that preserved clock function is indispensible for sustaining RPE phagocytosis. To elucidate the 
molecular mechanisms that link circadian clock output and the initiation of phagocytosis, we 
will perform a comparative analysis of RPE and photoreceptor transcriptome of wild-type and 
Per1 Per2 double mutant mice sacrificed at time-points preceding (6 and 3h before), during 
and after (9h later) the peak in phagocytosis. RNA extracts from microdissected RPE and 
photoreceptor layers will be submitted to RNA sequencing and identified gene candidates 
validated by real-time PCR. Functional analysis of these genes will be performed by using an in 
vitro phagocytosis assay. Differential gene expression data will reveal complex temporally 
controlled pathways linking the molecular clock and POS turnover. 
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14H50 
- 

15H10 
 

ELUCIDATION OF THE MOLECULAR MECHANISMS 
UNDERLYING THE ROLE OF THE BIOLOGICAL CLOCK 

IN RETINAL DEVELOPMENT 
 
 
Udita BAGCHI  
 
Circadian clocks are molecular pacemakers based on transcriptional feedback loops involving 
“clock” gene encoded transcription factors (PER1-2, CRY1-2, BMAL1 and CLOCK) and are able to 
entrain gene expression programs over the 24h cycle. The retina contains an endogenous 
circadian clock which regulates a plethora of physiological processes sustaining adaptation of 
visual function to the daily light/dark cycle, such as: melatonin and dopamine synthesis, 
sensitivity of ion channels and photoreceptor renewal. However, little is known, regarding the 
direct dependence of the photoreceptor generation and survival on the circadian clock. The 
Period1 (Per1) and Period2 (Per2) genes underlying the retinal clock have been involved in cell 
division as well as in the retinal ontogeny modus operandi: previous work from the lab 
demonstrated that Per1/Per2 double mutant mice show a delay in general photoreceptor 
differentiation, along with reductions in cone opsin mRNA and protein levels  
(Ait-Hmyed; Eur J Neurosci 2013).  
In light of these observations, the aim of this PhD will be to elucidate the downstream events 
that link the circadian clock with photoreceptor development based on a transcriptomics 
approach. Whole embryonic (E15, E18), post-natal (P0, P3) eyes and microdissected adult 
photoreceptors from wild-type (WT) and Per1/Per2 double mutant mice will be examined for 
gene expression by next-generation sequencing methodology. Phenotypical differences will 
also be evaluated by histology and immunohistochemistry.  Comparative analysis between the 
wild type and mutant mice has the possibility to yield canonical pathways including the 
molecular networks involved in the retinal/photoreceptor development as well as the detailed 
findings of the upregulated or downregulated genes.  
In conclusion, the non-redundant Per1 and Per2 clock gene mutations could be a first link in 
understanding the role of the clock genes in photoreceptor differentiation/function and can 
lead to interesting perspectives regarding functional studies both in normal and pathological 
processes of retinal development.  
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For members of the Board only. 

Tuesday Feb. 2nd at 17h15 in the “extra room”. 

 

 

 

 
 

For students. 

Jelena and Pawan will share their experience regarding the thesis defense formalities 
and procedures at the Universities of Strasbourg, Freiburg, Basel and Amsterdam. 

Wednesday Feb. 3rd at 17h00. In the amphitheater. 

 

 

 

 

 

 

 

 
 

 
Board Meeting 

 Students Meeting 
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A Gala Dinner will be offered to all attendees on Wednesday night (19h30). 

 The dinner will take place in a traditional Alsatian winstub,  

the Fink’Stuebel restaurant, 

26 Rue Finkwiller, Strasbourg 

recommended by the New York Times for being a “warm, wood-beamed surrogate 
grandma”! 

Foie gras, Presskopf, Coq au Riesling, Baeckeoffe, Waedele, Choucroute… the melody 
of the names of those Alsatian dishes is an invitation to a synesthetic experience... 

 

 

 

 

 

 

 

 
 

Take tram E (towards Robertsau Boecklin), C (towards Gare  Centrale) or F (towards 
Elsau) at the Observatoire tram station. Stop at Gallia. 

Take bus # 10 (towards Gare Centrale/Brant). Stop at Saint Thomas Finkwiller.  

 Gala Dinner 

 Let’s be fit ! 

 Let’s be lazy… 
20-30 min. from CDE 

30 min. walk from CDE 
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The NeuroTime program, a Erasmus Mundus:Erasmus+ joint doctoral program, is an 
initiative of the Neurex trinational network, funded by the European Union. 

 

 

 

 

 

 

 

We strongly thank our sponsors and partners for their support with the organization 
of the meeting. 

 

 

 

 

 

 

 

 

 

 

We finally warmly thank all the speakers, chairs and participants to the meeting for 
making this event fruitful and lively! 
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See you next year in 
Amsterdam… 
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	The CDE is just a few minutes from the city centre and the main train station. Tram station: Observatoire.
	 From Strasbourg/Entzheim airport:  A shuttle train runs between the airport and the Main train station in Strasbourg (9 min.) every 15 min.
	An extra room has been reserved in the CDE building during the entire period of the meeting.
	The room is fully equipped and has a capacity of 18 persons.
	It can be used by all members of the consortium (students and seniors) for private meetings, mid-thesis committees...
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