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Reflections from the Sandhamn 
retreat 2009 
The SBI Researchers’ Retreat at Sandhamn takes 
on new themes every year. This year emphasis was 
given to SBI research.  The key-note lecturer John 
O’Doherty however came from the California Insti-
tute of Technology, and gave a talk on fractionating 

value-based decision making which 
gave insights in the process of deci-
sion making in betting and gambling, 
and the involvement of the dopamin-
ergic system in that process. The talk 
very well reflected different issues 
of concern to SBI, brain imaging, 
cognitive functions and computatio-
nal theories.

Four SBI science sessions were organized which 
gave a good sense of the large span of research areas 
within SBI. During these sessions mainly junior 
researchers were presenting their studies. 

This year we also managed to squeeze in one small 
outdoor session in the program. Those taking part in 
the guided tour of Sandhamn came back very happy 
and excited from the refreshing half hour walk.

The poster session was, as always, highly apprecia-
ted. Best poster of the retreat award went to Mehr-
noush Khoshnevis. Congratulations! The price is 
a challenge price (a glass head designed by Bertil 
Vallien) which she keeps for one year.

This autumn we dedicate part of the Monday semi-
nars to follow up on the discussions we had on the 

boat out to Sandhamn. Already we have recaptu-
red the discussions on interaction between groups 
improving the academic milieu and how to develop 
the SBI Research School. It was good to note that 
already some of the issues had been taken care of; a 
PET course for example is planned for the spring!

Last but not the least, we were honoured to have 
Nobel Prize Laureate Torsten Wiesel as our guest of 
honour during the conference.
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Future strategies
The last year SBI has passed two external reviews 
(SSF and VR/VINNOVA) with the highest ranking 
for scientific work. Now the challenge for SBI is to 
match this with high ranking for innovation results. 
When the SBI Board and the SBI executive group 
met to discuss future SBI strategies in early October, 
this was one of the issues on the agenda. 

The meeting had a long and interesting discussion 
on the concept of “innovation results”. SBI research 
is broad and has a variety of innovative qualities, 
perhaps not always in a traditional sense i.e., that of 
new products or patents, although these also exist.

 The methodological platforms including the exper-
tise, and the registers e.g. BrainChild and Betula, are 
examples of other kinds of important and innovative 
results. The meeting phrased a wish for SBI to arti-
culate the importance of these when discussing inno-
vation results related to SBI. It is with such facilities 
SBI offers a strong academic research interface to 
the industry, which in the long run will be beneficial 
for society. 

Also SBI has highly qualified clinical applications of 
research results such as new treatment strategies or 
clinical assessment tools. The scientific background 
for these are presented in scientific papers, however 
the clinical application might not always be docu-
mented. The meeting came to the conclusion that, 
although these results are not subject to patents or 

new products, they should certainly be considered 
as “innovation results”, and the meeting suggested 
that a good phrase to use is “benefits for society 
including innovations” when discussing innovative 
clinical application. 

In this perspective, the SBI board suggested SBI 
researchers should be encouraged to reflect over the 
benefits that society will gain from their research. To 
emphasize this approach, the meeting suggested that 
it should be included as standard way of presenting 
studies and results in SBI seminars. 

Strategies to engage new industrial and public part-
ners in the future were also discussed at the meeting. 
Currently SBI has one “external partner agent” em-
ployed, Jeremy Young, who is contacting potential 
partners and arranging meetings with SBI PIs. The 
meeting suggested that the strategies for this should 
also include SBI seminars for potential partners. 

Strategies from the SBI Industrial 
Advisory Board 
Along with broadening the perspectives on what can 
be included in the concept innovation results, SBI is 
pursuing the strategies to build sustainable industrial 
collaborations and develop entrepreneurial know-
how within SBI. The SBI Industrial Advisory Board 
constitutes of representatives from our industrial 
partners; Samuel Svensson (AstraZeneca), Joakim 
Tedroff (NeuroSearch), Tommy Aouja (IBM) along 
with experts in commercializing science  Claes Post 
(KI Innovation AB) and Håkan Nyqvist (consult).

SBI is now taking new actions in finding new indu-
strial partners, new ways to collaborate with existing 
partners as well as to find ways outside the existing 
paths to commercialize science. Together with the 
industrial advisory board, SBI is now planning a 
series of new activities in this area. 

The plans include workshops on commercializing 
science organized by Claes Post and Håkan Nyqvist. 
Another offer are “brain storming” meetings where 
individual scientists or research groups can discuss 
innovation potential of  their research results with 
Claes Post and Håkan Nyqvist. Claes Post also opens 
up for SBI PhD students to do an “internship” at 
KIAB! 

Together with AstraZeneca, SBI will start planning 
a series of seminars/workshops on cognition and 
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MRI.  This can also potentially lead to new Berzelii 
projects together with AstraZeneca. IBM will look 
into the possibilities for internships at the Watson 
Laboratory, USA. New project ideas together with 
SBI within the IBM endeavor “Science for Life” will 
also be further discussed. 

The Berzelii Centre Agreement
SBI need to sign a “centre agreement” with all our 
industrial partners before the end of 2011, in order 
to advance into the third stage a Berzelii centre. A 
broad definition of the centre agreement is that all 
parties (individual SBI researchers, legal industrial 
partners, public partners) agree on collaborating 
by sharing knowhow and letting others do research 
using that shared knowhow. The aim is to facilitate 
research. How this can be best applied to the SBI 
setting is not yet defined, and the process of desig-
ning an agreement now starts by having lawyers of 
the existing industrial partners to read through the 
model agreement written by VINNOVA. 

Upcoming events organized by 
the SBI Juniors
A one day seminar and workshop in which two 
young PIs from the Department of Neuroscience will 
share valuable experience and advices on life after 
PhD and the first post-doc. They will explain what 
are the alternative ways to apply for grants, how to 
write a successful grant, what are the things to pay 
attention to when choosing a lab for the post-doc 
position, what are the ways to come back to Sweden 
after the post-doc and build up an own lab.
SBI Juniors will invite Rita Haari’s group to visit 
SBI in return for the visit they paid to them last 
February. 

A new international visit will be organized and the 
plan is to go to The centre for Cognitive Neuroima-
ging in Donders, the Nertherlands. Dates and details 
to be announced!

Other ideas that were discussed during the meeting 
were: To create courses for SBI juniors by SBI juni-
ors. Juniors who are “experts” in their specific fields 
of research will teach, and the idea is to cover two 
important goals: to  acquire relevant knowledge and 
to get experience in teaching. To arrange meetings 
with research groups of the industry where students 
do their internships. To discuss science papers over a 
glass of beer - PopNeuro, the first event taking place 
on October 28, at 4.30, at the MR centre. 

 
New officers of SBI Juniors 
On October 15 the Junior Researchers’ Club had 
their first meeting with Valeria Petkova as new coor-
dinator. At the meeting new officers were selected. 

SBIJ Officers:   
KI: Jeremy Young, KTH: Iman Kamali Sarvestani, 
SU: Cecilia Stenfors. 

Social Group:  
KTH: Mikael Lindahl, SU: Cecilia Stenfors, KI: 
Katarina Gospic, Stina Söderqvist, Julia Uddén. 

Research school group: KI: Julia Uddén, KTH: Iman 
Kamali Sarvestani.

SBI Research Students can apply 
for Mobility Support
Mobility support can be given to PhD students in the 
SBI Research School and their supervisors.

The overall aim of the Mobility Support program of 
SBI Research School is to support international ex-
change between graduate students and the academic 
and industrial partners of the SBI. In short Mobility 
Support can be used to cover travel costs (budget 
fare), accomodation, course fees, recruitment costs, 
but not conference fees.

Mobility Support can be granted for the following 
purposes:

1. Longer or shorter visits at an academic institution 
as (a) a part of existing collaborations, (b) to esta-
blish new collaborations, (c) to learn a new method.
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SBI Research School - Summary of 
courses, spring 2010
Below is a summary of graduate student courses that 
are relevant for SBI Research School students, given 
in the spring 2010. For further information please 
contact the course organizer directly. KI courses will 
be possible to apply through the kiwas.ki.se site, 
there you can also find a database with complete 
course plans.

Courses that are organized by SBI researchers 
include Neural Control of Movement, which for the 
first time will be expanded with an additional week 
on human motor control, and Cognitive Aging. SBI 
will also give a literature course in cognitive neuros-
cience.

Karolinska Institutet:  
#1639 Epidemiology of aging. Organizer: Laura 
Fraglioni (Laura.Fratiglioni@ki.se). Dates: Apr 19-
24. Course points: 1.5.

#1725 Cellular imaging. Organizer: Peter Wallén 
(Peter.Wallen@ki.se). Dates: Apr 12-23. Course 
points: 3.0.

#1728 Ion channels and receptors. Organizer: Abdel 
El Manira (Abdel.Elmanira@ki.se). Dates: Mar 15-
26. Course points: 3.0. 

#2233 Introduction to cognitive neuroscience. Orga-
nizers: Patrik Krieger (Patrik.Krieger@ki.se), Fred-

2. Longer or shorter stay at an industrial partner.

3. Participating in an advanced international PhD 
student course or research education  (e.g. summer 
school) which has no correspondance in Sweden.

4. Mobility Support is in general not given for 
conference participation. Support for lodging during 
participation in conferences can be given under 
special circumstances: (a) if the conference travel 
is combined with 1, 2, or 3 above (b) if particular 
reasons apply, e.g. that the conference participation 
is combined with meeting new collaborators or to 
discuss of post-doctoral education.

5. Recruitment costs (travel, lodging) for new gra-
duate positions. 

Please contact None-Marie Kemp for more informa-
tion.  none.marie.kemp@ki.se

rik Ullén (Fredrik.Ullen@ki.se). Dates: Mar 11, Apr 
8, Apr 29, and May 6. Course points: 3.0.

# 2310 Neural control of movement. Organizers: Ole 
Kiehn (O.Kiehn@ki.se), Fredrik Ullén (Fredrik.Ul-
len@ki.se). Dates: Feb 15-26. Course points: 3.0.

# 2315 Application of molecular biology and mo-
lecular brain imaging techniques in neurodege-
nerative disorders. Organizer: Agneta Nordberg 
(Agneta.K.Nordberg@ki.se). Dates: May 3-7 or May 
17-21. Course points: 1.5.

Stockholms Universitet:  
Cognitive aging. Organizer: Lars-Göran Nilsson 
(lgn@psychology.su.se). Dates: Apr 26 - June 15 
(one day /week). 

      

A last minute tips.. 

* There are places left for the introduc-
tory literature course in psychology organi-
zed by Lars-Göran Nilsson (lgn@psychology.
su.se).  
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SBI Research at Dept. of  
Computational Biology, KTH 
Guest editor: Pawel Herman 

The research conducted in the SBI group at the 
department of Computational Biology (at the School 
of Computer Science and Communication, KTH), 
focuses on mathematical modelling and computer si-
mulations of biological nervous systems with strong 
emphasis on investigation into the organization and 
function of the brain at different levels of descrip-
tion. The scope of analysis ranges from biologically 
detailed cellular processes, neurons, and neuronal 
networks to abstract connectionist-type models. 
The primary aim of these studies is to enhance the 
understanding of the working principles of the brain 
and gain more insight into its information proces-
sing capabilities. From a system perspective, at the 
heart of our interest lie specific aspects of the senso-
ry-perceptual system, the behaviour-motor system, 
the sub-cortical motivational and emotional system 
and the memory systems. The relevant research di-
rections are discussed below in more detail.

Sensory-perceptual systems
The research in the domain of sensory systems is 
currently dominated by computational studies of 
olfaction. The ultimate objective of the ongoing 
project is to construct biologically inspired models 
of the main building blocks of the olfactory system, 
i.e. olfactory receptor layer, olfactory bulb and olfac-
tory cortex. The level of complexity and abstraction 
is motivated by the need to capture their key proces-
sing capabilities and, in a broader perspective, eluci-
date the fundamental mechanisms underlying robust 
performance of biological olfaction, reflected in its 
specificity, responsiveness, stability, coding capacity 
and energetic efficiency, among others.

The main thrust of the current work is devoted to 
computational investigations into the scalability 
of olfactory bulb models along with building and 
evaluating models of the olfactory receptor neuron 
array. Furthermore, the intention is to connect these 
structures to form a large-scale model of odour-
related pattern processing and identification in the 
olfactory cortex. To this end, the group aims to exa-

mine in a more abstract population unit type network 
framework the existing hypotheses and propose new 
concepts concerning the mechanisms that underlie 
parallel and distributed neural odour coding.

Motor systems
The main objective of the research in this area is to 
gain more insightful understanding of the neural me-
chanisms underlying information processing, rhythm 
generation and learning in motor systems by adop-
ting a model-based approach. Historically, a conside-
rable research effort has been devoted to examining 
the mechanisms for generation and coordination of 
activity in the spinal cord of vertebrates. The work 
on the spinal central pattern generator has spanned 
different levels ranging from neuron through local 
circuit to network scale. Recently, the problem of 
neuronal control of motor behaviour has received 
growing attention in our studies. Consequently, the 
group has developed computational neural models 
ranging from abstract control system, via spiking and 
non-spiking neuronal networks to detailed networks 
using compartmentalized model neurons with expe-
rimentally established ion channel dynamics. The 
basal ganglia, a structure in the brain of particular 
relevance to the processes of selection and initiation 
of motor actions, have been the subject of detailed 
investigations. In this regard, the main focus is on 
studying the principles of information processing in 
the striatum, the input stage of the basal ganglia. 

Finally, the group aims to develop techniques facili-
tating the integrated neuro-mechanical simulations 
necessary when studying the neuronal control sys-
tems that operate in close contact with the environ-
ment.

Motivational and emotional  
systems
Fear is one of the basic emotions and its neuroana-
tomical underpinning in both normal fear reactions 
and in abnormal fear reactions (phobia) have largely 
been revealed.

The group is building systems level neural models 
of the emotional system, beginning with the fear and 
pain circuits. The models are at a middle level of 

SBI research in focus SBI research in focus SBI research in focus SBI rese
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abstraction, at the level of neural populations con-
nected with synaptic and neuromodulatory excitatory 
and inhibitory projections. Neurons in the popula-
tions are non-spiking, adapting and can have both 
excitatory and inhibitory connections. The neural 
model for fear includes the subcortical (low) road, 
the high road for affective processing and a higher 
road for cortical control, i.e. the thalamus, visual cor-
tex (2 levels), amygdala, orbito-frontal (OFC) and 
prefrontal cortices (PFC). Several recurrent loops 
exist in the model, including visual cortical-thalamic 
and PFC-OFC loops. The neuronal output was sum-
med and convolved with a canonical hemodynamic 
response function (HRF) to produce a synthetic 
BOLD signal.

Memory systems
Cortical memory function has traditionally been con-
sidered as one of the core modelling domains in the 
group. The neural correlates and mechanisms of both 
long-term and short-term working memory have 
been investigated. Considerable work has been de-
voted to the development of a biologically plausible 
model of a patch of cortex that displays associative 
memory function. It has been demonstrated that 

the recurrent attractor network model with cortical 
minicolumns as its computational units is compatible 
with cortical dynamics and network organization. 
The devised biologically inspired network architec-
ture in conjunction with a functional model of sy-
naptic plasticity in the spirit of a Bayesian-Hebbian 
learning rule has been formalized as an abstract lear-
ning paradigm, which provides a working hypothesis 
regarding cortical associative memory function.

The group has also been active in contributing to 
the understanding of short-term memory function at 
the neuronal level. Consequently, the group investi-
gates intrinsic cellular mechanisms that along with 
the phenomenon of synaptic plasticity underlie the 
brain’s capability to temporarily store relevant infor-
mation in a working memory. In a compatible mo-
delling setup, the group also studies how properties 
of malfunctioning neurons can be changed towards 
more optimal function by refining ion channel cha-
racteristics. This work is of particular relevance to 
continuing research on rather common neural disor-
ders such as Alzheimer disease or schizophrenia. In 
the same spirit, the group is involved in investiga-

tion of epileptogenic hypersynchronous states at the 
single neuron and network level. In the research, 
mathematical modelling and computer simulations 
of the neurons, ion channels and biochemical reac-
tions are integrated with available pharmacological 
and electrophysiological data.  

Parallel software tools for simula-
tion and data analysis on super-
computers
The commitment of our group to SBI also encom-

arch in focus SBI research in focus SBI research in focus SBI research in f
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passes a methodological aspect. In this regard, the 
group benefits from its experience in developing 
computational platforms for numerical neuronal 
simulations and biologically inspired algorithms 
for analysis of brain data. The key elements of our 
methodological contribution are, among others, 
SPLIT program that handles very large neural net-
work simulations on parallel platforms. The group 
also uses other parallelizing neural simulators like 
NEST, NEURON and GENESIS. The newly develo-
ped MUSIC software library facilitates runtime data 
exchange between different neuronal simulations. 
Further, the group currently develops a parallel 
cortex-inspired hybrid framework for exploratory 
processing of large volumes of neuroimaging data.    

In conclusion, it should be emphasised that the need 
for interdisciplinary approaches and integration of 
heterogeneous biological data obtained at multiple 
levels of analysis is central to our research philo-
sophy. The group is thus actively engaged in joint 
projects with experimental neuroscientists/biologists 
on both the national and international stage. the 
continuing efforts in this regard are reflected in the 
fruitful participation of the group in various research 
project initiatives, e.g. currently four grants awarded 
by the European Commission within the Framework 
6 and 7 Programmes.

Recent publications from the SBI group at CB/KTH:
* two or more SBI groups involved

Johansson C. and Lansner A. (2009): Implementing plastic weights in 
neural networks using low precision arithmetic. Neurocomputing: 72, 
968-972 

Sandström M., Lansner A., Kotaleski J. H. and Rospars J.-P. (2009): 
Modeling the response of a population of olfactory receptor neurons 
to an odourant. J. Comput. Neurosci. (Accepted) 

* Kozlov A., Huss M., Lansner A., Hellgren Kotaleski J. and Grillner 
S. (2009): Simple cellular and network control principles govern 
complex patterns of motor behavior. PNAS: in press 

Lansner A. (2009): Associative memory models: from cell assembly 
theory to biophysically detailed cortex simulations. Trends Neurosci.: 
32, 178-186 

Djurfeldt M., Ekeberg Ö. and Lansner A. (2008): Large-scale 
modeling-a tool for conquering the complexity of the brain. Front. 
Neuroinform.: 2 

Djurfeldt M., Lundqvist M., Johansson C., Rehn M., Ekeberg Ö. and 
Lansner A. (2008): Brain-scale simulation of the neocortex on the 
Blue Gene/L supercomputer. IBM J Research and Development: 52, 
31-42

Halnes G, Ulfhielm E, Eklof Ljunggren E, Kotaleski JH, Rospars JP 

(2009) Modelling and sensitivity analysis of the reactions involving 
receptor, G-protein and effector in vertrebrate olfactory receptor neu-
rons. J Comput Neurosci, (in press)

* Hjorth J, Blackwell KT, Kotaleski JH (2009) Gap junctions between 
striatal fast-spiking interneurons regulate spiking activity and synchro-
nization as a function of cortical activity. J Neurosci, 29:5276-86

Huss M, Wang D, Trane C, Wikstrom M, Hellgren Kotaleski J (2008) 
An experimentally constrained computational model of NMDA oscil-
lations in lamprey CPG neurons. J Comput Neurosci, 25:108-21

Erik Fransén, Jenny Tigerholm.Role of A-type potassium currents in 
excitability, network synchronicity and epilepsy. Hippocampus (in 
press), 2009.

Michael E Hasselmo, Mark P Brandon, Motoharu Yoshida, Lisa M 
Giocomo, James G Heys, Erik Fransen, Ehren L Newman, Eric A 
Zilli. A phase code for memory could arise from circuit mechanisms in 
entorhinal cortex. Neural Networks 22:1129-1138, 2009.

* Simon Cervenka, Andrea Varrone, Erik Fransén, Christer Hall-
din, Lars Farde. PET studies of D2-receptor binding in striatal and 
extrastriatal brain  regions:  biochemical support in vivo for separate 
dopaminergic systems in humans. Synapse (in press), 2009.

Jenny Tigerholm, Erik Fransén. KA channels suppress cellular respon-
ses to fast ripple activity  immplications for epilepsy BMC Neurosci-
ence, 10 (Suppl 1): P226, 2009. 

Marcus E Petersson, Erik Fransén. TRPC channels activated by group 
I mGluR in entorhinal pyramidal neurons support integration of low 
frequency (<10 Hz) synaptic inputs. BMC Neuroscience, 10 (Suppl 1): 
P26, 2009. 
                    The CB/CSC/KTH groups

Anders Lansner’s lab: 
Anders Lansner, Professor; Malin Sandström, PhD 
student; Simon Benjaminsson, PhD student; Mikael 
Lundqvist, PhD student; David Silverstein, PhD stu-
dent; Pradeep Krishnamurthy, PhD student, Pawel 
Herman, Postdoc.

Erik Fransen’s lab: 
Erik Fransen, Associate Professor; Marcus Petersson, 
PhD student; Jenny Tigerholm, PhD student.

Jeanette Hellgren Kotaleski’s lab:  
Jeanette Hellgren Kotaleski, Professor; Mikael Lin-
dahl, PhD student; Kai Du, PhD student (at KI); Ebba 
Samuelsson, PhD student (at KI); Andreas Klaus, PhD 
student (at KI). 

Örjan Ekeberg’s lab:  
Örjan Ekeberg, Associate Professor; Alexander Kozlov, 
Research Associate; Iman Kamali Sarvestani, PhD stu-
dent; Nalin Harischandra, PhD student.
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