MedNeuro | 1

From basic
science to
translational
research

International Graduate Program
Medical Neurosciences

2 | MedNeuro

In this issue you will find
Welcome!................................................................................................ 3
MedNeuro in a Nutshell........................................................................ 4
The Cluster of Excellence NeuroCure................................................. 6
Students on the Program..................................................................... 7
Boosting Your Academic Career......................................................... 8
The Master Program............................................................................. 10
The PhD and MD/PhD Program........................................................... 13
Student Services.................................................................................. 14
Neuroscience in Berlin......................................................................... 15
Research Areas of NeuroCure............................................................. 17
Center for Stroke Research Berlin...................................................... 18
Networks................................................................................................ 19
Test Yourself......................................................................................... 20
Expenses and Funding.......................................................................... 22
How to Apply......................................................................................... 23
Contact................................................................................................... 24
Insights.................................................................................................. 25
Imprint.................................................................................................... 52

MedNeuro | 3

Welcome!
Back in 2002, Medical Neurosciences was an experiment. Bringing basic research and the clinic together in one program made sense, but it was not yet
clear that the concept would proove right. Ten years later we not only have an
interdisciplinary graduate program voted among the top ten international programs in Germany by the DAAD, we also run a large, interdisciplinary research
cluster with the explicit goal of translating scientific findings from fundamental research into clinical application. NeuroCure includes 41 principal investigators who join forces in our approach to translational research. 16 of them
have joined only recently after competitive, international application process,
bringing great new talent to Charité and the other partner institutions. This
constitutes a tremendous boost to our program. And we are very proud to claim
the front runner position in this success.
Ulrich Dirnagl, Department of Experimental Neurology, NeuroCure Board
of Directors
Personally, I embrace the shift in paradigm that graduate education in Germany
went through in the last decade or so. Having spent 2 years as a postdoc at the
University of California San Francisco, I was very impressed with the lively and
interactive teaching and research environment that a US graduate school had
to offer. It comes as no surprise that I jumped at the opportunity to introduce
similar structures and concepts here in Berlin. Medical Neurosciences successfully integrates two academic traditions. On the German side, we believe in academic freedom and the responsibility of each student to get the most out of
her or his graduate education. In other words, we do not spoon feed knowledge;
students have to work hard for it. Yet from the US side, we believe in support
and encouragement for our young graduate students. We work in small classes, value close student-faculty interaction and open communication, and we
are committed to help students succeed if they show the necessary initiative
and enthusiasm. The program’s low dropout rate, an average time of 3.5 years
to complete a PhD degree after obtaining a MSc, an average publication rate
of more than three per student… I think these numbers speak for themselves.
Thus I can only encourage you to make use of the excellent scientific resources
the program has to offer and become the best you can be.
Dietmar Schmitz, NeuroCure Coordinator until October 2012

The Medical Neurosciences program has been a valuable addition to the neuroscience training for students in Berlin.
Right from the start, we could attract highly motivated students from Germany,
but more importantly, from abroad, even from the United States and Canada.
They have clearly helped to create a young international neuroscience community in Berlin. The students were instrumental to establish an annual unique activity, the Berlin Brain Days – a bottom up meeting in close cooperation with the
six Berlin neuroscience training programs. A local meeting across the various
neuroscience sub-disciplines which attracts 200 participants speaks for itself.
Also the Berlin Neuroscience Forum, a biannual meeting, lives from the participation of the students who create an atmosphere of exciting scientific exchange
and intense interaction across all the disciplines and neuroscience programs in
Berlin. These bottom up collaborations on the student and young postdoc level
have been a good recipe to create better neuroscience in Berlin. Now we can no
longer imagine being without that Medical Neurosciences program.
Helmut Kettenmann, Admissions’ and Examinations’ Commission – Chair

4 | MedNeuro

MedNeuro in a Nutshell
Within the last decades our knowledge about how the brain develops and functions has increased tremendously. Nevertheless, the accumulated wealth of
new knowledge has yielded frustratingly little impact on improving treatment of
diseases of the brain and the nervous system. In part, this can be attributed to a
lack of communication and crosstalk between scientists and clinicians. In 2000,
a group of neuroscientists at the Charité, Berlin’s world renowned university
hospital and medical faculty, decided to counteract this development. Wanting
to bridge the gap between bench and bedside, they began to recruit medical
students and natural scientists of all disciplines into one unique program:
The International Graduate Program Medical Neurosciences
At the same time, Germany set out to reform its academic tradition in regards
to doctoral education, prompted by the Bologna process: Away from the master-disciple bipolarity to a graduate school system. Back then, this was a new
concept, in which doctoral students were admitted in a competitive process,
where supervision was shared by a group of faculty and which offered a certain
framework curriculum fostering interdisciplinary exchange and the development of complementary skills.
Medical Neurosciences addresses all of the above and puts forward these three
objectives:
• To train highly qualified junior scientists
• To bridge the translational gap by turning findings at the bench into
treatment at the bedside
• To introduce structured graduate education

Overall Goals and Concept of the Program

Molecule Man: Sculpture by
Jonathan Borofsky in the river Spree

The educational concept of Medical Neurosciences program focuses on
three Goals:
• Training “From Basic Science to translational research”: You will not
only get the education needed to pursue a career in basic science, but
the embedding in a University Hospital’s structure will also give you
unique access to clinical research.
• Inter-institutional access to the best laboratories: The graduate program’s lecturers selected researchers of all academic institutions in
Berlin, including the universities and independent research centers,
such as MDC and Max Planck-Institutes. Being a member of the program will give you the opportunity to choose your own research topics from this vast research landscape.
• Focus on practical experience and early independence: The program
emphasizes pratical lab experience, preparing graduates to continue
research as PhD students. Furthermore, it combines Anglo-American
and German approaches to higher education as it provides several
highly structured modules, such as the core lectures, as well as other
modules, designed to train you for independence and autonomy. Students are encouraged to start developing their own scientific profile
by choosing elective courses lab-rotations of their own choice.

A generous grant by the German Academic Exchange Service (DAAD) helped
jump start the process. And in 2002, the first cohort of Master students was
admitted, laying the foundation for generations of students to follow: A broad
mix of academic backgrounds, German and international students alike, eager
to go into academic science and to work on the inter-phase of bench and bedside. Most Master graduates continue with PhD studies, be it in Berlin or at other
world-class institutions in Germany or abroad. The Berlin School of Mind and
Brain, the Max Planck Institute of Neurobiology in Munich, or McGill University
in Montreal are examples in case.
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Five Good Reasons to Apply
• Cutting edge science by world class scientists on the interface
between bench and bedside
• Excellent basic research in neuroscience
• Intense theoretical training combined with extensive practical lab
work, giving you the necessary preparing for a PhD program and
subsequent research career
• Friendly, international learning environment
• Small classes and close faculty contact

By now, Medical Neurosciences is an established academic program offering
an excellent start into a research career. Since 2004 nine Master cohorts have
graduated so far. On average, successful PhD students produce more than three
publications and graduate within three and a half years. By the end of 2012, we
counted more than 230 publications authored or co-authored by MedNeuro students including journals such as Nature Neuroscience, Cell, Brain, Stroke, European Journal of Neuroscience, Neuroimage, Journal of Neuroscience and many
others, the numbers are increasing steadily. Check our website for an overview:
www.medical-neurosciences.de/en/students/student_publications.

Student Publications
Year

#

2013

35*

2012

40

2011

35

2010

34

2009

33

2008

23

2007

20

2006

6

2005

8

* as of September 2013

Small classes foster an intensive and friendly learning environment

Student Perspective
“The Master program Medical Neurosciences is one of the unique programs in Europe, and especially Germany,
which links neuroscience to medical studies and translates research to clinical treatments. As a student, you have
the possibility to study in a small group of peers, coming from all around the world. You are taught by motivated
scientists and physicians in the diverse fields of neuroscience and neurology and can take advantage of the great
variety of research groups throughout the neuroscience landscape of Berlin. The two year program provides a wide
variety of courses, including theoretical lectures, soft skills, seminars, journal clubs, methods and lab rotations. It
gives you an insight into the everyday life of science and prepares you for starting your PhD in neuroscience or
biomedical research.
Besides the vast extent of possibilities in research, Berlin also offers tremendous opportunities for cultural life,
sports, and fun. There is hardly anything that you can’t get here. It is definitively a city you would want to live in.
We can say that we are proud of being part of the International Graduate Program Medical Neurosciences. We have
had the opportunity to meet and work with experts in the different fields of neuroscience and to find out in which
direction our future career should lead. The international environment in both the research landscape and the city
of Berlin provides the place to be for young and motivated future scientists!”
Christin Schmidt and Marietta Zille, Student Representatives

6 | MedNeuro

The Cluster of Excellence NeuroCure
Medical Neurosciences is the main education and training branch of the Cluster
of Excellence NeuroCure.
In 2007 NeuroCure was established in the framework of the Excellence Initiative funded by the German federal and state governments. The interdisciplinary
and interinstitutional research alliance focuses on the translation of neuroscientific findings from basic research into clinical application and vice versa.
NeuroCure is a cooperation of the Charité – Universitätsmedizin Berlin and its
universities, the Humboldt-Universität zu Berlin (HU) and the Freie Universität
Berlin (FU), together with its partners the Max-Delbrück Center for Molecular
Medicine (MDC), the Leibniz Institute for Molecular Pharmacology (FMP) and
German Rheumatism Research Center (DRFZ).
The Cluster aims to overcome current bottlenecks of the translational process
to ultimately improve the prospects for patients with neurological and psychiatric disorders.
Funding and massive local institutional support have enabled a large–scale
recruitment effort, elevating Berlin to one of the leading centers for interdisciplinary and disease-oriented research in the neurosciences. In the last five
years 23 new research groups have been established adding to the 25 existing
research groups that form the Excellence Cluster now. The share of female new
hires reached 35 %. Beside gender equality and support for female researchers
NeuroCure puts a strong emphasis on the promotion of young researchers.
Beside this massive recruitment effort, the establishment of research facilities
such as the NeuroCure Clinical Research Center (NCRC) are important measures on the road to reach our goal. The NCRC is a fully equipped outpatient
facility that offers logistic and administrative support to enable researchers to
perform high-quality investigator-initiated clinical trials to translate their research into benefit for patients. As an academic outpatient clinic, the NCRC
constitutes the main entry point for patients wanting to participate in clinical
trials that investigate new diagnostic and therapeutic strategies for neurological and psychiatric disorders such as stroke, Alzheimer´s disease or epilepsy.
Currently three research groups constitute the scientific core of the NCRC and
cover the fields of cerebrovascular, neuroimmunological and developmental
disorders. At the moment 42 clinical trials initiated by NeuroCure scientists are
coordinated and run by the NCRC.
To increase synergies and bring NeuroCure researchers from all institutions
closer together the Cluster moved to a new state-of-the-art research building.
This centralization process will foster communication and research advances in
the neuroscience community in general and among those involved in translational research activities in particular. Special attention has been paid to multiuser infrastructure, laboratories, and core facilities. All of these opportunities
constitute an excellent basis for establishing common research in one center to
overcome institutional and administrative barriers.
For an overview over the research areas and the structure of NeuroCure refer
to later pages.
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Students on the Program
Typically, students join our Master program straight after having graduated
from a Bachelor program. The disciplines they pursued during undergraduate
degree vary greatly: From biology, biochemistry, bio-physics or other natural
sciences to the more application oriented biotechnology, from life sciences to
veterinary and human medicine, from cognitive sciences to psychology, and, of
course, neuroscience. Most of our students are thus in their early twenties and
have a solid background in biology, chemistry and physics. About two thirds of
our students come from outside Germany, representing all corners of the globe.

Academic Backgrounds
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Biology
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Boosting Your Academic Career
If you want to become a successful neuroscientist, this is the program for you!
The Master program builds on the knowledge and skills gained during your undergraduate studies and equips you with the necessary skills needed for a PhD.
Besides a solid theoretical foundation in physiology and pathophysiology of the
brain, anatomy of the central nervous system, systemic and cognitive neuroscience and disease mechanisms, the program has a great emphasis on practical
skills training in state of the art methods and techniques for neuroscience research. These include molecular biology techniques such as cell culture, PCR,
or Western Blot as much as electrophysiological techniques including patch
clamping or EEG measurements, as well as imaging techniques like near infrared spectroscopy (NIRS), two photon microscopy, and fMRI.
But a successful scientist needs to do more than carry out experiments. We also
teach you how to analyze your data, how to communicate your data in poster
presentations, in talks and in writing. Working with primary literature is essential in this context; as is understanding and adhering to good scientific practice.
By the time you graduate you are capable of formulating your own hypothesis
and developing your own research project. This is what you need to succeed on
your way up the academic career ladder.
The interdisciplinary nature of the program offers manifold directions for the
development of personal research interests. Who could better testify to that
than our students? So let’s see what they have to say:

»

I started attending the MedNeuro Master program in 2008 because I wanted to specialize
in Neuroscience after my Bachelor in Biology. I was attracted to the research-oriented
schedule and strong focus on translational research. As I was already interested in stroke
research at that time, Berlin and the MedNeuro program seemed to be the ideal place for me.
In October 2010, I started my PhD in the program’s molecular imaging group on ‘Visualization
of Cell Death in Models of Cerebral Ischemia’.
Marietta Zille (BSc Biology & MSc Medical Neurosciences, Germany)

»

I studied general biology at Kyiv-Mohyla Academy and came to MedNeuro tempted by a
perspective of close cooperation between theoretical neuroscience and clinical studies.
So far, I am very happy to be here. Besides neuroscience I am interested in world music & cultures, travelling, dancing and archeology.
Ariana Riabinska (BSc Biology, Ukraine, graduated in 2011)

»

I am a medical student with great interest in doing research in the fields of both neurology and immunology. In the past two years, the Medical Neuroscience Master’s
program has provided us with diverse opportunities and broad perspectives to the basic
knowledge of neurosciences as well as the cutting-edge research in a variety of neurologic
diseases. During my three lab rotations, I have been exposed to a very open and friendly
atmosphere of discussing scientific questions and exchanging experimental experiences
with colleagues that have different backgrounds. Gradually I found my interest in stroke
research and will continue my PhD also here in Berlin, which I would like to recommend as one of the best
places to pursue a highly qualified scientific education in neurscience and other interdisciplinary fields.
Tian Zhang (Medical Degree, China, graduated in 2011)
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»

I had a really great time throughout my two-year Masters program in Medical Neurosciences at
Charité. Firstly, the structure of the program really appealed to me, the expanded two-year program
compared to one-year courses in Britain offered the chance to build up a really solid knowledge base in
basic and clinical neuroscience over three intensive but well-structured lecture blocks. The large amount of
laboratory experience and the freedom to choose three six-week research projects before deciding upon a
six-month Master project was also really brilliant: This course gives you both the knowledge and the time to
find out where your interests lie. I was really impressed by the quality and depth of teaching on the Masters
program, but also by the breadth of topics covered and the opportunities for collaboration with so many
high-quality research centers. I would highly recommend this program to all undergraduates searching for
an enriching, productive and enjoyable next step.
Richard Dargie (BSc Medical Science, United Kingdom, graduated in 2011)

»

While studying medicine at my University I always knew that I would deal with brain
diseases. Nothing else in the human body has a comparably complex structure and
marvelous functions as the nervous system. To succeed in my future clinical practice I
decided to get a solid theoretical knowledge of neuroscience. And I was right to choose
the International Graduate Program Medical Neurosciences at Charité for this purpose.
During the course I had many opportunities to listen to first hand scientific lectures in
Neuroanatomy, Neurophysiology and Neuropathology, work at my own research project
in the lab and gain all necessary scientific skills. I am sure that the experience acquired
here will give me a competitive advantages when I start my residency.
Natalia Denisova (Medical Degree, Russia, graduated in 2012)

»

Being part of the Medical Neuroscience Master program is one of the best opportunities to pursue a scientific career in neuroscience. As a master student
we can benefit from the diverse and excellent neuroscience landscape in Berlin and
get a profound education in this field of research. I am impressed by the small classes, the encouraging lecturers and the personal atmosphere in the team. During the
program we do not only learn about fundamental neurosciences, but also how to combine this with clinical research. Furthermore we can meet established scientists and
mentors who give us the motivation to follow our goals. All of this makes it a unique
Master program and I am proud to be part of it!
Christin Schmidt (Germany, MSc Students Rep, graduated in 2011)

»

Medical Neurosciences brings together neurobiology and clinical neuroscience in
order to make more neurological disorders treatable, thereby improving the quality
of life for patients with neurological disorders.
Prof. Dr. Uwe Heinemann
Selected publication: Behrens et al (2005) Induction of sharp wave-ripple complexes in
vitro and reorganization of hippocampal networks. Nat Neurosci.

The Ideal Student for MedNeuro …
… is fascinated by the nervous system, its development, organisation, and diseases
… has a strong interest in translational research
… can ask complex questions and is tireless in finding answers – at least some!
… has some practical lab experience (BSc thesis)
… is independent-minded and shows a great deal of self sufficiency
… is proficient in English
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The Master Program
Module 1 – Basic Neurobiology
A set of lectures introduces the basic elements of neurobiology to students
from different academic backgrounds. In particular, the module focuses on cellular neurobiology and neuroanatomy. This includes the anatomical organization of the PNS and the CNS as well as the different cell types involved and their
physiological properties. The process of synaptic transmission is an important
piece in the puzzle, starting with metabolism of the neurotransmitters and ending with alterations in the efficiency of synaptic transmission (i.e. plasticity) and
their consequences on physiological and pathophysiological processes. Finally,
relatively small scaled network structures such as the retina, amygdala, cerebellum, and the olfactory system serve to illustrate how all these components
work together during information processing in the brain.
Complementing the lectures, a journal club deepens the understanding of the
material, trains students to work with primary literature, and teaches them to
critically appraise the scientific work of others. Furthermore, students learn relevant methods of neuroscientific research in both theory and practice. Firstly,
lectures give an overview of the general principle, potential and limitations of
selected methodologies. Secondly, students need to complete a 5 week-long lab
rotation. Students have the option to choose the wide range of laboratories and
methods offered by participating research groups in Berlin.
Module 2 – Working with Data
Essential to all neuroscience research is the proper handling of data including generating data in experiments, analyzing and interpreting data, as well as
communicating respective findings through talks, posters or publications. This
module trains students good scientific practice, basic statistics as well as how
to present their results.
Module 3 – Individual Focus
The program encourages students to develop their own research interests in
more depth. Supported by three universities, with the Charité as medical faculty and a number of non-university research institutes, neuroscience training
programs in Berlin offer a wide range of courses, lecture series, journal clubs
and conference. Where there is interest, but no training offered, the program
supports student initiatives to organize courses themselves. Go online for an
overview at www.neuroscience-berlin.de/education/class.
Overview by Module

Modules

Semester 1

Semester 2

1 Basic Neurobiology

20 CP

2 Working with Data

5 CP

3 CP

3 Individual Focus

5 CP

5 CP

4 Neuropathophysiology

20 CP

5 Advanced Problems

2 CP

Semester 3

3 CP

6 Clinical Neuroscience

16 CP

7 Academic Writing

5 CP

8 Experimental Design

6 CP

9 Master Thesis
Total CP

Semester 4

30 CP
30 CP

30 CP

30 CP

30 CP
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Module 4 – Neuropathophysiology: The Changing Brain
The changing brain, more specifically the physiological and pathophysiological
changes of the immature and mature brain, is the central topic of this module.
The general aim is to provide a conceptual interface between the topics of cellular neurosciences (module 1) and clinical neurosciences (module 6). A number of
lectures, practical exercises and seminars introduce the basics of a field, which
has received a variety of names, such as ‘neuropathophysiology’, ‘neurobiology
of disease’, or simply ‘medical neurosciences’. After studying a number of regulatory mechanisms of the brain in health and disease, the main paradoxical
principle will become evident: To stay the same the brain must change!
Module 5 – Advanced Problems and Topics in Neuroscience
Based on specific examples of recently published or classical work, students
deepen their understanding and knowledge gained from the core modules:
Basic Neurobiology, Neuropathophysiology and Clinical Neuroscience. Critical evaluation of primary literature, discussion regarding methodological approaches and experimental design, as well as statistical analysis of hypotheses
and findings are the central learning outcomes for this module. In addition, the
focus is on working with primary literature will enable students to critically read
and interpret original research findings and put them into a broader context.
Overview by Semester

Year

Semester Lectures

Seminars

Skills

Practical Skills

1

Basic Neurobiology
Methods 1

Individual Focus

Data Acquisition
Data Analysis

Lab Rotation 1

2

Neuropathophysiology
Methods 2

Advanced Problems
Individual Focus

Data Presentation

Lab Rotation 2

Clinical Neuroscience

Advanced Topics

Academic Writing

Lab Rotation 3
Experimental Design

1

3
2
4

Module 6 – Clinical Neuroscience
Based on the material covered previously (Basic Neurobiology/Neuropathophysiology), this module focuses on the higher functions of the brain and its
clinical manifestations in diseases. Therefore, many of the lectures are given
active clinicians, frequently illustrated by case presentations. Topics include
the larger systems like vision or smell, higher cognitive functions like learning
and memory, as well as neurodegenerative diseases and psychiatric disorders.
Module 7 – Academic Writing
This module prepares students for the successful completion of their thesis and
future publications. It helps to get a head start in the writing process and avoid
typical beginner mistakes. In particular, it will train students in structuring their
written work, formulating clear and sound hypotheses, writing abstracts, describing methods and experiments coherently, and working with literature databases and creating reference lists.
Module 8 – Experimental Design
Practical lab work is the main focus of this module. However, in addition to the
lab rotations, interpretation and application of the skills obtained in the complementary skills courses and the knowledge obtained in lectures and seminars
is pivotal to designing a research project. By the end of this module students
present a project plan for the Master thesis project.

MSc Thesis
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Elements MSc

Classroom
Teaching

25%
Self Study

40%

Laboratory
Work

35%

Module 9 – Thesis
The entire 4th semester is dedicated to the thesis, prompting students to pursue
their own, supervised research project integrating gained knowledge and skills
necessary for a future career in science.
All in all, the Master program brings together two academic traditions: The
more guided approach where content and structure are clear and follow a given
curriculum, and the more open one where only student initiative will determine
direction and success of the learning experience. The lecture series that encompasses Basic Neurobiology, Neuropathophysiology and Clinical Neuroscience
are highly structured, set at the beginning of each semester, complimented by
a detailed reader and online teaching material. For the lab rotations and the
master thesis, on the other hand, students are completely free to choose. This
freedom entails the responsibility by the student to develop own interests and
to contact and pursue the respective research group leaders. The same holds
true for Individual Focus. Here, students can not only choose from amongst
courses, workshops and conferences offered, they can even initiate their own
courses based on their needs and drive for knowledge. As the graph above illustrates, 40 % of the time in the program is devoted to self study.

Neurasmus Master
Together with Université Victor Segalen Bordeaux 2 (France), Vrije Universiteit Amsterdam
(Netherlands), Universidade de Coimbra (Portugal), Universität Göttingen (Germany), and
Université Laval (Canada), MedNeuro is partner in the Erasmus Mundus Masters Course
Neurasmus. This 2 year Master program is funded by the European Union and offers
students the unique opportunity to study neuroscience at two or three partner sites.
There are 4 tracks designed for Neurasmus:
• Neurogenetics and Neural Plasticity
• Molecular and Cellular Neurobiology
• Neurophysiology
• Medical Neurosciences
Details on the program’s content, application, and funding can be found online at:
http://www.enc-network.eu/joint-master-degree/neurasmus/

CNS newsletter
Edited by students, fresh input, help and contributions
are always welcome.
Contact Marietta Zille at cns-newsletter@charite.de
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The PhD and MD/PhD Program
The core and most important aspect of the PhD program is the research project.
It is behind the bench or at the scanner or with the object of study that doctoral students will spend most of their time. Nevertheless, there are other objectives to be met besides the generation of data and new knowledge. In order to
succeed in science, PhD students need to learn how to present at conferences,
how to write and publish papers, how to exchange ideas and research strategies
with colleagues of different (sub-)disciplines, how to communicate to a lay audience, and how to write grant proposals. To meet these objectives, the PhD program requires participants to:
• prepare and attend the PhD days, whereby different groups present their
research topic, methodological approach and results obtained
• attend interdisciplinary lecture series such as the Neuroscience Colloquium
• help organize and present their own work at the Berlin Brain Days or other
symposia
• join the PhD retreat
• attend sele cted skills workshops e.g. presentation or writing
• teach or assist during teaching courses on the Master program.
Based on the results of an initial assessment test and particular research interests, and in line with the supervision agreement, the scientific coordinator
together with the PhD students develop a personal training plan after having
been admitted.

Charité Clinic for Internal Medicine

Elements PhD
Soft Skills
Training

11%

6%

Scientific
Training

Research
Project

83%
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Student Services
Medical Neurosciences offers a range of services to its students. Even before
coming to Germany, the program office assists in obtaining the necessary visa
or arranging for student housing in Berlin. Upon arrival, the first week is dedicated to introducing students to the program, the Charité and Berlin in general. A detailed student handbook describes all important aspects of academic,
administrative and social life to newcomers. Extracurricular activities such as
field trips or the Christmas party gives students the opportunity to enjoy their
time here. Students can take advantage of the athletic and language training
program offered by the universities of Berlin.
In terms of career services, the program offers regular career days where professionals from academia and other sectors share their experiences and insights into career development first hand. And needless to say, the program’s
faculty is always happy to advise students in the development of their personal
research directions and goals. Examples of different paths previous students
have taken are regularly published in the newsletter. The annual alumni meeting provides the opportunity for current students to network with alumni and
learn more about life after Medical Neurosciences.

Small student classes
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Neuroscience in Berlin
Neuroscience is a major field of research at a number of institutions across
Berlin. This includes universities as much as non-university based research institutions and inter-institutional research collaborations.
In this large neuroscience community the lines of investigation range from
very basic research at the molecular and cellular level to systems neuroscience,
from behavioral neuroscience to neurodegenerative diseases and clinical neuroscience, from computational models and theoretical neuroscience to cognitive neuroscience, all the way to linguistics and philosophy. Respectively, the
graduate programs hosted in Berlin include:
• International Graduate Program Medical Neurosciences
• Master of Science in Cerebrovascular Medicine
• International Graduate Program Computational Neurosciences
• Berlin School of Mind and Brain
• Helmholtz International Research School Molecular Neurobiology
• GRK 1123 Cellular Mechanisms of Learning and Memory
• International Graduate School Languages of Emotion
This network of expertise results in close cooperation between all graduate
schools, most visible in the biennial PhD symposium Berlin Brain Days. Here,
each school hosts a session with a guest speaker and talks given by selected
PhD students. Here they master the skill of sharing fascinating research with
fellow students from very different backgrounds. The lively poster session offers plenty of opportunities to discuss research approaches and ideas in detail.
Besides our Berlin MSc and PhD students, the event regularly attracts graduate
students from across Europe.
Every other year, the Berlin Neuroscience Forum brings together all neuroscientists for a 2 day meeting in the quaint town of Liebenwalde. Split up into
several sessions, the program includes junior and senior investigator presentations, an introduction to new labs set up in Berlin and a lively poster session.
The joint website: www.neuroscience-berlin.de gives a good overview of institutions, programs, courses and scientists making up this vibrant neuroscience
community.

Hippocampus Slice
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CSB

Center for Stroke Research Berlin

Performing disease-oriented
basic research, clinical
research, epidemiology and
health services research
related to stroke.

The joint medical faculty of
Humboldt and Freie Universität
is one of the biggest university
hospitals in Europe, excelling in
care, education and research.

Developing effective
therapies for neurological
diseases through a better
understanding of the disease
mechanisms.

The “mother of all modern
universities“ found the way
back to its reformist roots
after the fall of the wall.

Founded in West Berlin as
antithesis to HumboldtUniversität, then under the
post-war ideological control of
communism.

Addresses one of the most
challenging questions in
computational and cognitive
neuroscience.

Natural and social scientists
jointly study human
development and education.

More than engineering science.

Molecular pharmacology
investigates the interaction of small
molecules with their cellular targets,
and the effects of these interactions
on cells and organisms as a whole.

One of the leading international
institutes in the fields of
immunology, experimental
rheumatology and epidemiology.

Focusing on the
interdependencies between
language and affect.

Dedicated to the translation
of discoveries from molecular
research into applications
to improve the prevention,
diagnosis, and treatment of
major human diseases.
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Research Areas of NeuroCure
NeuroCure is the result of a joint application of leading scientific institutions in
Berlin. Funded by the German government and the state of Berlin, NeuroCure is
one of only a few Clusters of Excellence that has been successful in the German
Excellence Initiative. This highly competitive national call is not only considered
of excellence in research but also in training young scientists, it also generates
innovative structures and intensifies inter-institutional collaborations.

Since its starting in 2007, NeuroCure was able to recruit more than 20 international renowned scientists, fostering cross-institutional collaboration and
therefore leading to a truly multidisciplinary, highly interactive and vibrant local scientific community with focusing on the nervous system and its diseases.
As the core educational program of NeuroCure, Medical Neurosciences offers
access to excellent teaching and training possibilities for all consortium partners, enabling students to select the best and most appropriate training for
their specific needs. Furthermore, NeuroCure awards scholarships for most
promising MSc and PhD students on the graduate program.
In 2012 the Excellence Cluster moved to a new start of the art research and
teaching building housing nearly all research groups under one roof now.

NeuroCure building
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Center for Stroke Research Berlin

CSB

Center for Stroke Research Berlin

Also funded by a national grant, another large research center set up in 2008
is the Center for Stroke Research Berlin (CSB). Here research groups perform
disease-oriented basic research, clinical research, epidemiology and health services research related to stroke.
The CSB establishes internal structures to further research and improve
research conditions: The trial team module to support clinical studies; the experimental lab module which holds resources for basic research; the training
module that includes the extra-occupational Master of Science in Cerebrovascular Medicine program; the health care module with IT, health care projects
and a coordinated care chain, the Berlin Stroke Alliance; and finally the management module responsible for administration and management.
As with NeuroCure, the additional resources and expertise of the center benefit
our Medical Neurosciences students in terms of teaching, methods training and
thesis project opportunities.

CSB staff

MedNeuro | 19

Networks
In a globalized world, science strives on networks and cooperation. Medical
Neurosciences has an extensive array of partnerships and collaborations at the
local, national and international level. As described above, the neuroscience
community in Berlin is closely interwoven resulting in many joint research and
educational projects. To facilitate extracurricular matters, MedNeuro is a member of the Berlin Brandenburg International Studies Network (BISS). Over the
years, these international degree programs developed direct channels of communication with the Studentenwerk, a public student services organization, and
the Ausländerbehörde, the foreigners’ registration office. As a result, special
arrangements regarding housing to our students are available and questions
of visa and residence permit can be dealt with both promptly and effectively.
On the national level, Medical Neurosciences has joined forces with other German neuroscience programs. Under the label of German Graduate Schools of
Neuroscience (www.neuroschools-germany.com), we coordinate admission
tests around the globe, representing our programs at science fairs such as the
biennial FENS Forum and the prestigious Neuroscience meeting in the US. It is in
cooperation with the US Faculty for Undergraduate Neuroscience (FUN) that we
sponsor an annual poster award at the SfN Undergraduate Session. Out of this
developed a 4-week study abroad for US undergraduates in Munich and Berlin,
where we introduce these neuroscience majors to our graduate programs.
On the European level, Medical Neurosciences is not only a member of the Network of European Neuroscience School (NENS); it was, in fact, the driving force
behind this initiative. Today, about 160 programs across Europe are part of
the network which enjoys official endorsement by the Federation of European
Neuroscience Societies (FENS). Regular travel awards foster an exchange of
students and faculty and the Annual General Meeting provides a platform for
face-to-face communication and the set up of bi- or multilateral cooperation.
In addition, we are in partnership with the Erasmus Mundus Masters Course
Neurasmus and exchange individual Erasmus students with the Vrije Universiteit Amsterdam and University College London.
We are especially proud of our alumni network and campus ambassadors,
whereby of the latter have volunteered to represent the programs in their home
countries. Help with international recruitment, answering student inquires or
invigilating the admissions test. They also actively participate in the annual
alumni meeting, bringing former students back to Berlin and giving them the
opportunity to meet old friends and make new ones.

20 | MedNeuro

Test Yourself
During the application process, we evaluate applicants’ knowledge and academic preparation for graduate study using several written evaluations. These
tests will assess students’ background in natural sciences and neuroscience.
The following practice questions from the publication “Brain Facts” by the Society for Neuroscience provide a sample of the types of questions that will be
asked on these tests.
Question 1: Mark the correct statement:

A

Axons and dendrites are prolongations from the same tuft

B

Dendrites receive input, axons generate output

C

Synapses are formed on dendrites exclusively

D

Glia cells form axons, neurons form dendrites

E

Neurons outnumber glia cells in the mature brain

Question 2: Focussing of a visual picture is mainly done by the ...

A

Iris

B

Cornea

C

Geniculate nucleus

D

Lens

E

Retina

Question 3: What it the “critical period”?

Question 4: Does the spinal cord belong to the central nervous system or the
peripheral nervous system?

Question 5: The neural tube develops into...

A

Forebrain

B

Hindbrain

C

Midbrain

D

Spinal cord

E

All of the above
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Question 6: Sound detection in the cochlea occurs by ...

A

Deformation of the tympanic membrane

B

Dislocation of small bone fragemts on the cochlea cell surface

C

Pressure-induced changes in the electric conductivity of inner
ear fluid

D

Pressure-induced neurotransmitter release from axon terminals

E

The movement of cilia in hair cells

Question 7: The structures on the tongue responsible for taste detection are called:

A

Taste pits

B

Taste slots

C

Taste buds

D

Taste knods

E

Taste cavities

Question 8: What happens during amyotrophic lateral sclerosis?

A

Degeneration of axons to the sensorimotorcortex

B

Degeneration of brain and spinal cord motorneurons

C

Degeneration of cholinergic forebrain neurons

D

Death of cerebellar Purkinje cells

E

Degeneration of interneurons in the spinal cord

Question 9: Mark the correct statement:

A

Axons and dendrites are prolongations from the same tuft

B

Dendrites receive input, axons generate output

C

Synapses are formed on dendrites exclusively

D

Glia cells form axons, neurons form dendrites

E

Neurons outnumber glia cells in the mature brain

Question 10: The effect of the myelin sheath is ...

A

to bend the axon to its target

B

to activate microglia cells during infection

C

to speed axonal electrical signal transduction

D

to protect dendritic structures against mechanical disturbances

E

to provide nutrition to glia cells

For solution, check our website:
www.medical-neurosciences.de/en/program/test_yourself
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Expenses and Funding
Medical Neuroscience is financed by public funds, thus students do not pay tuition fees. The matriculation fee amounts to about 250€ and is due each semester. This sum includes a charge for administration, a service fee for the
Studentenwerk, which provides a network of student cafeterias and housing
complexes, a contribution to the student representation and social support system, and the cost for public transportation.
Mandatory public health insurance for students costs 67€ per month. This can
be substituted by private insurance or insurance coverage in the home country.
Generally speaking, Berlin is very affordable, especially compared to any other
capital city. Rents start as low as 200€ per month for student housing or a
room in a shared apartment. The housing market offers for every pocket and
taste in store. For daily living, frugal students can get by with 300€ to 400€ per
month. Of course, this always depends on personal lifestyle.
The NeuroCure cluster supports students of the MedNeuro program with scholarships of about 550€ per month. In order to be eligible for the NeuroCure
scholarship program and apply for a stipend, students also have to demonstrate their own initiative by applying for at least one external funding source
during the application process and before their enrolment. A very promising
and attractive approach for international students are DAAD scholarships, for
which the application has to be filed very early! Additionally, there are educational grants in their home country, or scholarships awarded by industry.

Wir fördern das

The program is intensive and time consuming. Thus working part-time is not
always an option. Yet some students managed to get paid lab projects or other
science related jobs in the participating research groups. Such opportunities
are regularly announced in the newsletter or via the mailing list.
Student loans are also an option and many countries allow for their nationals
to take out loans for study abroad. Alternatively, the German banking system
has a loan system in place which is also open to international students, aiming
at those with EU-citizenship.

»

What with student jobs, study participation opportunities and scholarships, there are many
ways to top up your funds for living and studying in Berlin. The DAAD (German Academic
Exchange Service) offers an online facility for searching for stipend options available depending
on subject, level and country of origin. I applied in January for one of their own “scholarships
for graduates of all disciplines” and was lucky enough to make it through both the paper and
interview rounds to be awarded one of the stipends (and no, the interview wasn’t too scary!!).
Applications must be made to the office in your country and need to be submitted by a date
sometime between November and January (see the website for more details), the number of different documents needed may make the process seem a bit of a faff but it’s well worth the effort!
Ellis Rea (BSc Neuroscience, University of Manchester, graduated in 2012)

»

It’s great fun to pass on the latest in molecular and cellular neuroscience to such a responsive audience, and then to bring the students into our own research labs to have a crack at
it themselves. Dr. Andrew Plested
Selected publication: Das et al (2010) Domain organization and function in GluK2 subtype kainate receptors. Proc Natl Acad Sci.
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How to Apply
MSc Program
The application process is divided into two phases: Firstly, submitting an initial
application to the program office for pre-screening and then submitting a final
application with degree certificates to the credential evaluation service called
uni-assist.

Application Deadline
15th January!

Review 1

Apply with CV, Applicationform,
Letter of Motivation,
2 Letters of Recommodation,
Transcript so far

Shortlist 1
Apply for DAAD
Stipend!

Test 1:
Chemistry,
Biology,
Physics

Shortlist 2

Test 2:
Neuroscience
Specific Test +
Interview
(Symposium)

The closing to the initial application is on 15 January of each year and must
include the application form, curriculum vitae (CV), two letters of recommendation, a letter of motivation and an official copy of the transcript from your current academic institution. Members of the admissions commission will screen
all complete applications and shortlist candidates for the admissions test. This
test is held at a testing center near you (mid February) and includes 30 multiple
choice questions in the areas of cell- and neurobiology, chemistry and physics.
Based on the test results, we will invite candidates to submit a full application
via uni-assist. The fee for this credential evaluation service must be covered by
the candidate. However, students who matriculate at Charité will be refunded.
All applications that are complete and paid in full will be processed. Candidates
are interviewed either in person or via telephone or Skype and sit a second
admissions test (mid March). The latter is solely based on the Society for Neuroscience publication “Brain Facts”.
Those applicants who pass both the interview and the test will receive an offer
of admission (early April), before classes commence in October.
PhD Program
For the PhD program, candidates can apply by 15 January, 15 May or 15 September. Since Medical Neurosciences does not offer central funding, applicants
must have a supervisor, project, and respective financing in place before applying.
Thus applicants need to submit a detailed research project plan and a supervision agreement in addition to the application form, letter of motivation and
copies of all relevant diplomas and transcripts. If successful in the former step ,
candidates sit a neuroscience assessment test and present their project before
the admissions commission.

Reserve List

Main List
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Contact

Dr. Benedikt Salmen
Scientific Coordinator

Lutz Steiner
Head of Office

benedikt.salmen@charite.de
t: +49 30 450 639 119
f: +49 30 2093 4590

lutz.steiner@charite.de
t: +49 30 2093 4582
f: +49 30 2093 4590
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Insights...
The previous pages offered a lot of information about the program Medical Neurosciences, how it is organized and how it
is embedded into the local and global research landscape.
Important as this information surely are,
the true heart of any research program
consists of something else – the docents
who devote their time and energy teaching
in it, the students who learn from them and
challenge them to constitute the next generation of scientists – and last but surely
not least, the scientific questions and the
research which is the ultimate goal of our
training and which inspires faculty and students alike.
The following pages offer you precisely
this: An inside look into the heart of the
program Medical Neurosciences.
You will meet some of the persons who have
studied in it, and some of those teaching in
it. More important, you can get a glimpse at
some of the research groups and projects
being done here.
It goes without saying, that this overview is
far from complete – for more information
about people and research, please check
out our newlestter and the research organizations mentioned before.
Find our newsletter at
http://www.medical-neurosciences.de/en/
about_us/newsletter/
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Katharina-Heinroth-Preis
The „Gesellschaft naturforschender Freunde zu Berlin“ (Society of researching friends) was founded in 1773, making it the oldest still existing private
scientific society in Germany. Its members include prominent figures such
as Alexander von Humboldt, Ernst Haeckel, Rudolf Virchow, Walther Arndt
and Konrad Lorenz.
Once a year, the society awards the Katharina Heinroth Prize for academic
theses or project up to the MSc level of outstanding quality. Its name honors
the achievements of Katharina Heinroth, one of the pioneers of comparative
behavioural research, who-despite many obstacles and problems-managed
to re-build the zoological garden of Berlin after 1945.
In the recent years, two of our students’ MSc theses received this prestigious award.
Equate nis min expliae peri conet que autem aut qui dolum quia poremqui
quid eum repelitincil moles alibust, core consequunt ullaboritium volume
non parchillupta con cuptas am eos ressequis aut et reritatis sitat voluptam
cuptas est el id magnaturia volora nis ut alition conectae vere et mod ut aut
estius ercia num que ab is nam harupta conserepel eum dit esto dusa sit
aborpore aliquae nossequi berro volentinctem aliquia diatiatiat iunt volorem. Ditaquamus, aliquatis volupta temoluptat.

Source: http://www.bz-berlin.de/multimedia/archive/00004/9806046-Katharina_Hei_4640a.jpg

Ecum res maxim veles eaquo excessi
sapera voluptaquiae voluptiis inverumquam, cum, que veliqui ilique lam
illene sanda derrum, quodis et repel
im nis aut essi dolore mo dis di ut
utatquia necepro dolupie nisciisit dolor sed eum evendit aut quiamus incimag nienem vidi soluptatiat.

Lyudmyla Kovalenko
Congratulations to Lyudmyla who was awarded the Katharina-Heinroth-Preis
2013 by the Gesellschaft Naturforschender Freunde zu Berlin (GNF) for her
Master thesis on “The Role of Thalamus-mediated Corollary Discharge in the
Perisaccadic Localization”. The award is given annually for students of the
three Berlin universities for their outstanding research in natural sciences
with a biological focus (Bachelor, Master, and Diploma theses).
Lyudmyla’s project in the research group “Brain and Behavior” (Prof. Christoph Ploner) focused on the interplay of two internal reference signals, corollary discharge and visual reafference, during perisaccadic spatial localization. Our subjective visual experience is spatially and temporally continuous.
In reality, vision is neither; it is fragmented into two phases: fixation when
the eye is stationary and fast saccades that move the eye. Vision occurs at
fixations and is actively suppressed during saccades. Although vision consists of discrete fixation images, we retain an impression of visual continuity,
a phenomenon called perceptual stability. A key element in the maintenance
of perceptual stability is the intention to make a saccade, which triggers an
internal signal called a corollary discharge (CD). CD represents a copy of
the motor command sent to sensory centers. There, it serves as an internal reference, informing other brain areas about impending movements. CD
also interacts with other internal references, such as visual reafference. For
saccades, CD originates in oculomotor centers and is relayed, primarily via
medial thalamus, to cortical areas such as frontal eye field. Using eye tracking, a patient with a focal ischemic lesion in the medial thalamus was tested.
This is a homologue deficit in monkeys and was shown to selectively impair
CD. Notably, despite his previously demonstrated CD deficits, the patient’s

Awards

ability to locate objects shown briefly
(8 ms) around saccade onset did not
deviate systematically from that of
the control group. It was concluded
that around saccade onset, CD is not
the only reference signal at work, but
likely interacts with other visual reference signals, in particular with visual
reafference.
Further Information
http://www.gnfb.de/
Excerpt from CNS newsletter
March 2013

Caroline Szymanski
Caroline was a student in the Master program from 2008 to 2010. She decided to do a postgraduate course in Design Thinking and an internship before
she starts with her PhD this autumn.
Caro, thank you very much for taking the time to tell the neuroscience
community in Berlin about your postgraduate course and internship
after the master and why you want to start a PhD after all. You studied Design Thinking at the Hasso Plattner Institute of the University
of Potsdam. What is Design Thinking? How did you come across it and
why have you studied this?
Design Thinking is all about innovations. In a small interdisciplinary group,
you learn methods for developing innovative ideas in all areas of life. Central
questions are how innovations develop and how they can be planned. It was
very interesting to see how others can think and have a completely different
viewpoint on one and the same thing. Furthermore, it is a very flexible training. You can study Design Thinking for one or two semesters.
You also did an internship after the postgraduate training course. What
was it about and what have you learned?
I did an internship at PCH Berlin-Los Angeles, an innovation design and marketing agency. This actually fitted very well with the studies in Potsdam. At
PCH, we were looking at great future developments and trends.
Can you give us an example for such a trend?
Yeah, certainly. One of the examples is the question whether renewable energies will be cost-competitive in the future. Other questions are about better batteries or how energy can be more effectively stored. Major trends are
also personalized medicine and poverty.
You sound quite fascinated! Now, I am wondering why you don’t want to
continue with it instead of doing a PhD?
Well, it is interesting for sure, but marketing is also a lot of hot air. On the
other hand consciousness has always fascinated me and thus, I would really
want to do a PhD in this research area.
Then, why didn’t you start doing your immediately PhD?
Frankly, I didn’t want to just start a PhD without being 100% sure that this is
really what I want. With Design Thinking, I thought I would do something very
different from Medical Neurosciences.
Now, you are obviously convinced that a PhD is the right thing for you.
What will be the topic of your research and which research group will
you be joining?
I will do my PhD in the field of consciousness. You have probably expected
that. More specifically, I will be studying oscillations in visual perception using EEG in humans. My supervisor is Niko Busch and I will be part of the Mind
& Brain school.
Okay, just two more short questions: What other passions do you follow
besides neuroscience?
DANCING! This is my greatest passion! Other than that, I love to do all kinds
of sports, traveling, languages (I also speak French and Italian), and generating ideas with friends. Ah, and a week ago, I bought an annual ticket for the
state museums in Berlin.

And last, but not least: Where do
you see yourself in 10 years from
now?
Well, honestly speaking, I really don’t
know that as of now. I have always
made too many plans in my life. Now,
it is the time for not making plans for a
while. One thing I have learned during
the last year: All future prognoses and
plans are too optimistic on the shortrun, but on the long-run they are too
pessimistic.
Excerpt from CNS newsletter
September 2011

Marta Čeko
Marta Čeko was a student in the program from 2006 to 2008 who decided
to continue her scientific career in Montreal where she is currently doing
her PhD.
What motivated you to join the Medical Neurosciences Program and
how did you benefit from it?
My strong interest in science began during high school and my interest in
the brain during the first years of university. I studied molecular biology
in Vienna when I realized what I reckon every neuroscientist is struck with
before they become a neuroscientist – that the brain is the absolutely most
fascinating living organ (and network I dare say) there is and how could anyone in their right mind not want to study it? And since I wanted to study it in
a program that offered an integration of basic mechanisms with the clinical
context and applicability, the Medical Neurosciences Program was a perfect
fit, and I must say I enjoyed every week of it. I liked the structure and the
tempo of it, and very much appreciated the flexibility of the program, which
allowed me to spend three months in Montreal, where I visited the lab that
was to become my PhD training ground.
What are your aspirations in your current position?
Survive. I should be in my final year now. I have just passed the candidacy
exam, which is the first really scary step in the PhD student’s career where
you are to show a committee that you and your project are worthy of pursuing a PhD. There are a few more milestones to pass, but das Ende ist in
Sicht (“the end is in sight”). For my post-doc I would like to acquire further
training in neuroimaging.
What is the exact topic you are working on right now and why did you
choose it?
The topic of my thesis is the impact of fibromyalgia on brain anatomy and
function. Fibromyalgia is a chronic pain syndrome that is in many cases accompanied by cognitive disturbances, anxiety, depression, sleep disturbances and fatigue. Also, it is associated with loss of brain gray matter, specifically in regions related to cognitive functioning, stress and pain processing
and modulation.
Okay, thanks for this nice introduction to fibromyalgia. And what part
do you play in this story?
We are investigating the relationship between neuroanatomical abnormalities and alterations in pain perception and modulation, and also between
alterations in brain anatomy and function, and cognitive functioning in fibromyalgia patients as they compare to healthy controls. The methods we
use are structural and functional MRI, cognitive testing, and psychophysics
(pain testing).
Where do you see yourself in 10 years from now?
I can’t predict what the exact subject of my investigation might be 10 years
from now, and in what kind of capacity I will be performing research. But I do
know I wish to stay in academia, wish to never stop investigating the brain,
and most definitely, I wish to be doing so using MRI, possibly in combination
with other imaging modalities.

Why do you particularly like MRI?
MRI can tell us a lot, not only about
brain anatomy and morphology, but
also about how the brain is wired. With
recent advances, it is now becoming
easier to disentangle some of the really cool stuff in terms of anatomical
and functional connectivity within and
between various brain networks. Also,
stronger magnetic fields allow us to
dig deeper. Right now 3 Tesla is common in research, but some institutes
have already started using 7T and
even 11.7T for human research. A magnet of 7T, for example, allows us to go
down to the level of cortical layers.
What do you miss the most thinking about Berlin?
I do miss Berlin a lot, not necessarily
in winter, since between gray-overcast-rainy-winter and mostly-sunnyat-minus-30-degrees winter, I choose
the latter, but the winters here last
forever, which is admittedly quite annoying, and nothing compares to Berlin in spring. I loved it there. It took
less than a week to feel at home, I
liked the people, the places, the trashiness and the coolness of it all. Montreal is not all that different, though.
It is definitely not North America (not
even Canada as some will try to convince you). Both cities are very multicultural, there’s lots of international
cuisine (more so and cheaper in Berlin
though), they are cheap to live in, and
in some areas you won’t understand a
word of what people are saying. Also,
summers are pretty comparable I’d
say, except that there are more festivals in Montreal , including THE jazz
festival.
Excerpt from CNS newsletter
February 2011

Alumni

Benjamin Rost
I actually inherited my PhD project from a former Medical Neurosciences
master student, Patrick Nicholson, who at that time (2005-06) worked with
slices of mouse hippocampus to study presynaptic inhibition of neurotransmitter release by GABAb receptors. I guess my boss was interested in putting me on that project because I had some experience with cell cultures,
and he wanted to get neuronal cell culture working in our lab. I visited the
lab of Nils Brose in Göttingen to learn the so called autaptic culture technique, which afterwards took me and our technician a while to get it working
reliably in our lab. The basic principle of these cultures is that one single
neuron is sitting on an island of glia cells and by that can only form synapses
with itself. Transmitter release of these neurons can be easily investigated
with patch clamp methods, and they can be manipulated by viral gene transfer or toxin treatments of the cultures, which is difficult to do in slices. Our
aim was to study how GABAb receptors inhibit transmitter release, with the
working hypothesis that they act on two different levels of the release process: by shutting down presynaptic calcium influx, and by directly inhibiting
fusion of neurotransmitter vesicles. The latter I was only able to demonstrate after a two week visit to the lab of Christian Rosenmund, by that time
in Houston Texas. He taught me how to apply short hypertonic shocks on
autaptic cultures, a technique developed by him in the 1990, which allows
to trigger neurotransmitter release without presynaptic calcium influx. With
the experiments from his lab I could demonstrate that GABAb receptors
can directly lower the release probability of neurotransmitters by making it
more difficult for the vesicles to overcome the energy barrier for membrane
fusion. How this actually works we still don’t know, as our most likely candidate, SNAP-25, turned out to be a wrong guess. I disabled this protein using
Botulinum toxin A (known as Botox), but found that the direct inhibition of
the fusion step by GABAb receptors was still working afterwards. The search
for the molecular target of this process might require several more years
of research, so I might continue with this work after finishing
my PhD. This course of action fits well with my plan for a future
post-doc position: I would like to join the Rosenmund lab, which
recently moved to Berlin, and continue my investigation into presynaptic regulation of transmitter release.
Why did you join Medical Neurosciences?
I liked the combination of basic neuroscience and clinical aspects.
Plus, it appeared to fit well to my master in biomedical science.
What are your main topics of interest in neuroscience?
The combination of molecular biology with physiology.
What other passions do you follow besides neuroscience?
Freeclimbing, photography, cooking, beach volleyball in summer.
What do you like best about the program?
That it brings together people from all kind of backgrounds and from all
over the world.
What is your scientific background before you joined the program?
Humanbiologie (biomedical science) in Marburg, Germany.
Excerpt from CNS newsletter May 2010

Jan Klohs, PhD
Jan Klohs graduated summa cum laude with a PhD as a student of the Medical Neuroscience PhD program in the Department of Experimental Neurology under the supervision of Prof. Dr. Ulrich Dirnagl and PD Dr. Andreas Wunder. His PhD was concerned with the development of a new optical imaging
technique which allows the non-invasive monitoring of pathophysiological
processes in the brain. He successfully demonstrated that the technique can
be used to visualize inflammatory processes in a mouse model of stroke. He
published 9 research and review articles during that time.
After completion of his PhD in November 2009, he moved to Zurich where
he is currently pursuing a postdoctoral fellowship in the Department of Biomedical Engineering at the ETH Zurich. His work is now concerned with the
application of high-field magnetic resonance imaging in neuroscience. He
recently became a project leader for the structural and functional imaging
of mouse models of Alzheimer`s disease using MRI and optical imaging.
What made you go into the field of neuroscience and how did you stumbled upon the MedNeuro MSc program (which led to staying for the PhD
program)?
I actually did my undergraduate majors in Chemistry and Business Management at the University of Wales, where I had the chance to spend a year in
Montpellier, France. I ended up working in the lab of Alain Privat, where I
worked on neuroprotection and NMDA receptor antagonists. So it was by
chance that I got introduced to neuroscience. I was actually offered a PhD
position there, but I decided to get a more thorough background in neuroscience with medical relevance.
And how do you think the MedNeuro program benefited you the most?
Well, the real advantage of this program is that you get to know the entire
neuroscience community in Berlin from the beginning on. Since the community cooperates with one another closely, you get to know the field quickly.
You also get a very thorough background in neuroscience, from which I am
still benefiting. You are also getting connected with other students. Besides
building friendships, this becomes incredibly useful as your classmates specialize into their different fields and you can “exchange notes” and expertise.
What exactly is your current position at the ETH in Zurich and what
are you hoping to accomplish during your stay there?
I am currently occupying a research position unique to Switzerland, called
Oberassistent, which is like an extended senior postdoctoral fellowship. We
get to lead our own projects, have time to supervise PhD students, teach,
and collaborate with industry. It’s quite a bit of work but in turn we get more
independence. My goal for this stay is twofold: For one, this is one of the
few labs in the world that image with this unique technology, and I want to
benefit from the expertise here. Secondly, since it is a position with a longer
duration than the classic 2 year contracts in the US, I can take time to really
develop long-term projects.
Ok, and where do you see yourself in 10 years?
Not sure. Just like I stumbled onto neuroscience by chance, I don’t have a
concrete idea of where I have to be in 10 years. I guess the most important
thing right now is to fulfill each requirement at each step of my career. I
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would like to stay in science, I am attempting an academic career, but it’s
hard to say where I will be in 10 years
from now. It also depends a bit on
chance and luck. So it’s hard to answer this question.
And do you see yourself in a certain
country?
I am not restricting myself to a certain country, if that’s what you mean.
I liked my stay in Berlin, but I am not
restricting myself to Germany or any
other country.
Any other comments, on anything
we talked about in particular?
You realize that the neuroscience
community is super small. Currently there are lots of people originally
from Berlin, who have ended up in
Switzerland, via the US or otherwise.
Once you’re in this community, it’s
nice to speak to someone you already
know or have a connection with. It’s a
small world.
Excerpt from CNS newsletter
May 2010

Francesco Boato
Francesco was a student in the Medical Neurosciences PhD program from
2008 to 2010 under the supervision of Prof. Sven Hendrix. His PhD thesis
was entitled “Hypothermia and C3 Peptide Promote Neurite Outgrowth and
Regeneration after Traumatic CNS Injury”. Right now, Francesco lives in Paris doing his postdoc at the University Pierre et Marie Curie.
Francesco, you currently do your postdoc at the University Pierre et
Marie Curie, what is it that you are interested in researching?
I am a postdoc in the lab of Alain Chedotal (at the Institut de la Vision),
who is generally interested in axonal pathfinding during development and
in particular, in molecules and receptors involved in midline crossing, e.g.
Slits and Robos. In parallel to the main interest of the lab, I study the role of
these molecules in the adult brain, in collaboration with the lab of Zhigang
He at Harvard University (USA), focusing my efforts on how these molecules
function in the regeneration of the injured optic nerve.
What are your aspirations in your current position?
Well, the potential is huge I think. My final goal is to combine the best regeneration techniques with knowledge about axonal guidance. In the optic
nerve, for example, some labs showed regeneration of up to 50 % of retinal ganglion cell axons (the neurons which populate the inner layer of the
retina) recently. However, these axons have some difficulty to get past the
optic chiasm (where most of the axons cross the midline before getting to
the optic tract) and this is probably due to the up-regulation of repulsive
axonal guidance molecules. With the use of (conditional) knockout mice this
problem might be overcome soon. Moreover, these factors themselves could
be important to foster regeneration, independent of their midline crossing
function.
What is the neuroscience research community in France like?
I have the impression that in large cities with many people investigating
different aspects of neuroscience, there is an increasing desire to have a
well-organized network, which at least allows for knowing who else works
on the same broad topic.
What motivated you to join the Medical Neurosciences Program and how
did you benefit from it?
To be honest, I initially joined the Medical Neuroscience because my supervisor (Sven Hendrix) strongly encouraged me to apply for it. But now, having
spent three years at Medical Neurosciences, I can say I wouldn’t exchange
my experience in this doctoral school with any other, especially because of
its very international and interactive nature, and the many initiatives and
courses offered.

What was your scientific background before you joined the program?
Well, I went to university of Padua
where I studied Biotechnology. but.:
I spent 5 months of Erasmus at the
University of Science and Technology of Lille (France) in the proteomics
lab of Christian Rolando and the entire second year of my Master’s at the
University of Oxford (UK), in the radiation oncology lab of Kai Rothkamm.
It was only after my Master’s that I
started thinking more and more about
neuroscience, and in particular about
the development and regeneration of
the CNS. I did a number of interviews,
from London to Zurich, from Trieste
to Berlin, and at the end, I was lucky
enough to have the choice and I think
that the one I took was a good one.

Excerpt from CNS newsletter
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PhD Student

Xiaolu He
A conversation with Xiaolu He, former MSc student and Campus Ambassador
for the program in Beijing, P.R. China. She pursued a career outside academic science and is now working for the State Administration of Traditional
Chinese Medicine of China.
What was your scientific background before you joined Medical Neurosciences?
I studied Biology. To be more specific, my bachelor’s thesis was on RNAi and
embryonic stem cells. I was working at a molecular genetics lab back then.
What motivated you to join the Medical Neurosciences Program?
In my opinion, Germany is a “perfect” and great nation which is prosperous
in almost all the important aspects of a country – economics, science and
technology, society harmony and orderliness, art and culture, and especially
classical music. I had been wondering what it really looked like and how Germans made it like this. Since I was determined to do a PhD in Biology abroad,
why not study in Germany? So I didn’t apply to any American, Canadian or
British universities then. The only non-German university I applied to was
the Karolinska Institute in Sweden.
That’s unusual. Tell me, why exactly did you choose the Medical Neurosciences Program at the Charité?
There are several pieces of very sound reasons: First of all, Charité is an
elite university in Germany and renowned world-wide. I trust in the quality
of its education. Secondly, MedNeuro offered a huge diversity of research
projects and opportunities of getting into any field I might be interested in.
There were lab rotations, and one could apply to work with any lab at any
time! Even today, I cherish it as the greatest merit of MedNeuro. Thirdly,
I didn’t know any German then, so I had no other choice but to apply for
international programs like MedNeuro. Karolinska also gave me admission
and full scholarship, but Germany, especially Berlin, was far more attractive.
You sound very enthusiastic when talking about the program. Tell us
whether and how you benefited from it.
Too much! As for me, individually, I think I benefited most from Charité’s
educational system that is totally different from what I know back in China.
So I experienced a strong cultural shock, for example the ability of independence – not only in leading a real life but also in working and thinking. In
China, I had been educated to act as the senior (like parents) told or as the
society expected or the mainstream did. I scarcely made choices based on
my own thinking. After studying in Germany for two years, I gradually found
“myself” and became independent. In some sense, my value changed quite a
lot – I started to realize that every single person is different and everybody
must find out what he/she wants to do and take measures to make his/her
dreams come true! Also, I became more socially mobile and open in terms
of personality.
Of course, to do a master’s degree in MedNeuro at Charité gave me systematic scientific training, which was very good for my logic and analytic
abilities.

Alumni

After you finished the Master in
Medical Neurosciences, you went
back to China, however, not to pursue a scientific career. Why did you
quit science?
It was a great shame to quit. I quit
mainly for two reasons: Firstly, I realized that China was obviously saturated with biologists. If I had stayed in
science, I would have most probably
stayed abroad for most of my life just
like the majority of my alumni fellows
of my major from Peking University.
Considering the cruel job market in
China, I had to quit. Secondly, lab life
makes me rather weak in communication with people and my social circle
rather small. I became anxious and
sought for a change.
How does your neuroscience background help you in your job?
I benefit a lot from the systematic scientific training of MedNeuro with respect to logic and reasonable thinking,
information collection and analyzing,
independent working and exploring
and the last but not least to the ability of how to deploy a project. When
I look back, I feel so lucky to have
studied at MedNeuro, for the Zen of
doing a scientific research project independently is so much similar to that
of managing a project in the industry.
Even until now, most of my working
skills are based on my neuroscience
background.
Excerpt from CNS newsletter
November 2010

Ana Luisa Piña, PhD
Dr. Piña is a faculty member of the Medical Neurosciences Program and a
member of the Charité Department of Neurosurgery and the Berlin-Brandenburg Center for Regenerative Therapies (BCRT). Her lab focuses on
neurotrophic factors, such as growth factors that promote the survival of
neurons.
How did you come to be in neuroscience?
On my 10th birthday, my father gave me a Biology book in which I saw something I was really impressed with: The regeneration of a complete limb of a
salamander. They said that the regeneration was not possible without the
nerve – the nerve apparently was essential for guidance. This is why I really
saw myself as a medical doctor and I wanted to study the nervous system in
particular.
If you could sum up your research interests in neuroscience, what
would you say?
Regeneration – plasticity – neurogenesis – and intrinsic recovery mechanisms.
What impressed or astonished you most during your career?
When I started my career, we still had the idea that once you had lost neurons, because of injury or age, you could not recover them, they would be
lost forever. However, the central nervous system has been proven to be
astonishingly plastic: The brain modifies itself and adapts to abrupt changes,
with compensatory mechanisms to recover functions after injury, with neural stem cells that can actually proliferate when there is a proper stimulus,
as it looks to be a lesion. Also the integration of neural transplants into the
brain and just to have neurogenesis in the adult brain is telling us about this
powerful property of change.
What do you think will be the big milestones in neuroscience research
in the future?
To make the brain recover after injury and to understand what is mind and
its relationship with the brain and the body.
What differences did you actually encounter between the Mexican and
German research community?
Well, scientific talent/intelligence is very well distributed all over the world.
The big problem I see is the financial support and distribution of scientific
resources and the awareness of the importance of science in society. What I
see in Mexico is a scientific community that, in spite of the national economic problems and the lack of full support from the government and society,
has not only survived those adverse conditions but has also developed an
extraordinary work. There are institutes and particular colleagues with very
high standards, well known at an international level. I really admire them, it
is a lot of hard work.
The organization of the research community in Mexico is more the American
way: We do not need to do habilitation. If you have the CV, most probably
you will get a position as an independent researcher and have your own research lab. There are also differences in the hierarchy compared to Germany: Renowned professors are mainly institute or department directors, but
they do not influence the research projects of the members of the institute/
department, for example.

Faculty

What is the most important thing
for you in research?
I really love to teach and the most
important thing for me is to see and
help growing young talented students
to follow their own professional careers. With this in mind, I am now trying to build up an exchange program
in Neuroscience between the UNAM
and Charité. I really think master and
PhD students of both countries would
benefit enormously. Spices from both
countries have to be combined, and
I would love as many students to experience the wonders of both places.
Let me tell you: The combination Mexico-Germany is perfect!
What would your message be to
aspiring neuroscience students
today?
Whatever you study in the nervous
system, study it with passion, put everything you have in your head and in
your hands into it and try to answer at
least one little question, try to discover at least a little part of the beauty of
the nervous system!
Excerpt from CNS newsletter
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Prof. Dr. Jörg Geiger
Prof. Dr. Geiger is a new principle investigator of the Cluster of Excellence
NeuroCure. He is following Prof. Heinemann as the Head of the Institute of
Neurophysiology.
What is your academic background?/How did you come across neuroscience?
I studied Biology at the Freie University (FU) here in Berlin and also delved
into physics, especially biophysics. My first exposure to neurobiology was
during my studies of Biology. There, I met Prof. Randolf Menzel, the head of
the Neurobiology department of the FU. As my main interest back then was
biophysics, he arranged a diploma thesis in the lab of Prof. P. Fromherz, a
biophysicist working on neuroelectronic systems combining neurons with
field-effect transistors (FETs). I was able to work on an application-oriented
topic in the field of neurophysiology and to combine biophysics with neurobiology on a technical background. In order to pursue the path of neurophysiology, I started my doctoral thesis at the Department of Cellular Physiology
at the Max Planck Institute (MPI) for Medical Research headed by Prof. B.
Sakmann under the supervision of Peter Jonas.
What is your motivation to do neuroscience research?
After my undergraduate studies, I was not really committed to neuroscience.
My favourite subjects were systems and theoretical biology. So, I searched
for an experimental field in which you can design research projects that also
contain a theoretic dimension. Neurobiology is a good field in which you can
find both elements.
What are your main topics of interest in neuroscience?
The first one is the investigation of the analogue-digital hybrid code of axonal signal transmission, which I am working on with Dr. H. Alle. This code
emphasizes the role of the propagation of analogue subthreshold neuronal
signals in terms of modulation of action-potential-dependent transmitter
release. We also intend to examine an assumed pro-epileptic role of the
analogue signal and reveal how to pharmacologically influence this signal.
Secondly, I am interested in interneurons and their connection to diseases –
especially the role of different types of interneurons in schizophrenia. I want
to ask questions such as which symptoms arise from interneuron dysfunctions. This will in the end help us to learn more about interneurons and their
function and may help to develop new therapeutics in the future.
What impressed or astonished you the most during your career?
I had a really instructive doctoral time in which I learned from high-ranking
post docs. That is why I obtained really great training. Nearly every challenging project I started ended up yielding interesting results, in spite of several
people before me having attempted to solve the problem, but giving up.
What do you think will be the major milestones in neuroscience research in the future?
This clearly depends on the perspective from which you look. Nevertheless,
I think that the progress we make in unravelling the underlying pathomechanisms of neurodegenerative diseases will be one important milestone. This
is not only important for developing more effective therapeutics but also to
ensure the social recognition of the neurosciences.

Faculty

What would your message be to
aspiring neuroscience students
today?
The most important thing is that you
follow a topic you are passionate
about so that you can find satisfaction
in your work and gain gratification.
What do you consider as your
greatest achievements so far?
Methodically, I would say the optimisation of the quality of acute brain
slices, being among the first who
studied interneuron synapse physiology in paired recordings of pre- and
postsynaptic neurons using the patchclamp technique and especially the direct presynaptic recordings on mossy
fiber boutons of the hippocampus. In
the latter, I guess, we have the highest
standard worldwide. Content-wise, my
greatest achievement is the discovery
of the analogue-digital hybrid code of
axonal signal transmission.
Excerpt from CNS newsletter
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Gürsel Çalışkan
Gürsel Çalışkan completed his Masters in Medical Neurosciences in 2009
and now continues his research as a PhD student of Medical Neurosciences.
With the laboratory of his supervisor Professor Uwe Heinemann, he moved
into the Osramhöfe in Wedding, as the building of the Institute of Physiology
left its nice location opposite to the Bode Museum about 4 months ago.
What is your research topic and with whom do you work?
My research project concerns investigation of memory-related network
oscillations in stress-related processes. Specifically, I am performing electrophysiological recordings from an animal model of PTSD (Post Traumatic
Stress Disorder). My supervisor is Prof. Dr. Uwe Heinemann who was also my
supervisor during my Master studies.
Why did you join MedNeuro?
I was already a master student in MedNeuro for 1.5 years and during that
time I enjoyed life and science in Berlin. After Uwe Heinemann offered me
a PhD position in his lab, my first choice for a PhD program was MedNeuro
because I knew what was waiting for me. I like the fact that not only does
the PhD program give me the freedom during my PhD studies but also has
a structure which keeps me focused. I had the chance to go to New Zealand
to visit the lab of Prof. David Bilkey for 5 months which was a fantastic experience. I also had the chance to training in one of the best labs for in vivo
recordings from mice and rats: Prof. Edvard Moser in Norway.
What did you do beforehand?
I studied Molecular Biology and Genetics during Bachelor studies at Istanbul
Technical University in Turkey. There I wrote a thesis concerning a protein
that is required to process microtubules in the central nervous system. My
next stop was Berlin where I finished my masters in MedNeuro.
What passions do you have besides neuroscience?
I play football in Uni-Liga in Berlin. The name of my football team is “Dynamo Blutgrätsche” the meaning of which – I later learned – is “Dynamo
bloody-sliding tackle”. We were placed second for three consecutive years,
hopefully this year we are going to manage to be the leader. Music, especially blues and rock, is what I enjoy most. One day I want to go to Austin,
Texas to hear and meet all these legends who I enjoy listening to and enjoy
playing with my guitar. Of course as an almost Berliner I do enjoy beer! It has
become one of my passions, thanks to the good people of Berlin...

How is the neuroscience field in
Turkey?
As far as I know, in Turkey, the field
of neuroscience is almost non-existing, except for clinical neuroscience.
Basic research in neuroscience is performed only in some laboratories and
the quality of the research is not that
great. The government does not have
enough money for science since one
fourth of the budget of Turkey is spent
on the national defence. Science and
technology are not the first concerns
of my country, in my opinion.
Where do you see yourself in 10
years? Back in Turkey?
One of my future goals is, after I
have enough experience and money
for research, to establish a multi-disciplinary laboratory back in Turkey.
However, I am aware that it is going to
be very tough.
Excerpt from CNS newsletter
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PhD Student

Andriana Fetani
Andriana was a student in the Medical Neurosciences Master’s program
from 2009 to 2011. Before she joined the program, Andriana studied Biology in Athens and did Erasmus in Freiburg. Now, Andriana works as a key
account manager and explains to us why she quit research.
What did you do after finishing the MSc in Medical Neurosciences?
The truth is that after finishing my Master’s degree, I hadn’t actually concluded on what to do next. My first thought was to continue my career in
research doing a PhD. Science, and more specifically Neuroscience, always
fascinated me the most, so it kind of seemed like the next step to take. On
the other hand, during my 2nd year of studies in Medical Neurosciences, I
participated in some of the ‘Career Days’ organized by the program concerning jobs in industry, such as pharmaceutical companies. From these
‘Days’ on, I developed a preference for the field of industry too! At the end,
I weighed my options, taking seriously into account my future career goals,
and decided that an experience in the field of industry would be more suitable for me as a person.
The field of industry is huge, what do you do exactly now?
I was lucky enough to find a position in a multinational company as a key
account manager. Key account management by definition is a management
approach adopted by selling companies aiming at building a portfolio of loyal
key accounts (customers), by offering them a product/ service package tailored to their individual needs. So, in short, my responsibilities are to develop
relationships, manage the accounts, develop sale strategies, resolving ‘day–
to–day’ problems, reporting and providing two-way information. It’s quite a
challenging job as you have to communicate with different types of people
and find a unique way to cooperate effectively with each one of them.
How did you benefit from the program?
Looking back at the past two years, I am grateful for all the people I’ve
met and the opportunities I was offered! Throughout the program,
I realized what science is all about, how you should do
it properly, and how somebody can harmonize his passion for science with his job! I have to admit that in my
new position I meet science issues everyday! I am obliged
to follow research news and inform other people about
them as well! So knowing how to do it right and effectively
counts! Also, some tasks included in the Master’s portfolio,
like how to do a good and effective presentation, organizational stuff etc, gave us a preview of what would follow
in our future jobs, not only concerning science but all jobs!
To sum up, Medical Neurosciences was a pretty realistic program that could be helpful not only for people who want to
follow a scientific career but in general everyone who wants
to be a professional!
What are your aspirations in your current position?
In my current position, I crave to acquire as much knowledge as possible
concerning the field of pharmaceutical companies, how they function, what
their virtues are, etc., and develop many new skills assisting my current duties. Acquiring new responsibilities day by day and delivering them fast and
effectively is my new everyday battle!
Excerpt from CNS newsletter September 2012

Alumni

Arina Riabinska
Arina was a student on the Medical Neurosciences Master’s program from
2009 to 2011. Before joining the program, Arina studied Biology in Kiev (National University ‘Kyiv- Mohila Academy’) and did her Bachelor thesis in the
laboratory of Experimental Neurosurgery on brain gliomas. After her Master
thesis, Arina chose cancer research as her main focus and she now is a PhD
student in Cologne.
What did you do after finishing the MSc in Medical Neurosciences?
After finishing my Master’s, I continued my Master’s project in Ana Luisa Piña’s
laboratory to finish what we started. Now, I am a PhD student at the University
of Cologne in the group of Prof. H. Christian Reinhardt.
What is the main focus in your newlaboratory?
We are working on DNA damage response in cancer. Current anti-cancer therapy is mostly based on agents that induce robust DNA damage, followed by
apoptosis. This is the normal reaction of a cell to such stress. However, in many
cases this therapy has transitory effects. Some cancer cells escape the classical scenario, become resistant to chemo and even more aggressive due to
mutations in their DNA damage response machinery. Our task is to investigate
the key genes driving the DNA damage response, like Ataxia telangiectasia
mutated (ATM) kinase and the ataxia telangiectasia and Rad3–related protein
(ATR) and their downstream pathways.
What motivated you to join the Medical Neurosciences Program?
This was for sure my great interest in Neuroscience. The word ‘medical’ in
front of it was a deciding factor to specifically join the Berlin neuroscience
community. At that time, I anticipated the program to be either a gate into
neuroscience research or a bridge between my education in Biology and possible medical studies, which I took into consideration.
How did you benefit from the program?
This was a very fruitful and interesting experience, partly because the whole
educational sy tem was quite different from what I was used to. In Kiev, we had
a lot of seminars where our active participation was required as well as small
tests during the semester. All this helped us to steadily gain knowledge. Here
in Berlin, I only had one large exam at the end of each block, which assumed
more independence and self–motivation in the learning process. No doubt
thanks to the program I learned a lot about neuroscience in its multiple aspects. Furthermore, I had the opportunity to join great research groups during
my lab rotations and meet wonderful people.
Do you miss Berlin?
Berlin is always in my heart and I will love it forever. It is a magnificent city! As
well as the Charité. One of the priceless opportunities the MedNeuro actually
gives to you is to feel that you are a part of this great Medical School. For example, you can join medical lectures in a frame of your individual focus, as I did
participating in a course given by Prof. Einhäupl! All in all, I am really grateful
for being a part of this program. And I’d also like to give something back. In
April, I helped Ana Luisa within the brain tumor lecture, which she gives during
Block B. That was a wonderful experience.
What are your aspirations in your current position?
I want to complete an interesting and independent project; just unassuming and ambitious at the same time. While during the master thesis we are
thoroughly supervised, now comes the time to be in charge of the project. Of
course, this means being in charge of mistakes too, but having not made them,
one never gains experience. I think this is an important step in development of
a researcher’s analytic mind.

Where do you see yourself in 10
years from now?
Doing research. (laughing) Ana Luisa
said she would skin me alive unless I
get a noble prize.

Excerpt from CNS newsletter
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Prof. Dr. Christian Rosenmund
Coordinator of the Cluster of Excellence

Prof. Dr. Rosenmund is a Professor at the Charité – Universitätsmedizin Berlin and PI in the Excellence Cluster NeuroCure. His lab research focuses on
investigating the molecular mechanisms of synaptic transmission with a major emphasis on the process of neurotransmitter release.
How did you come to be associated with the field of neuroscience?
What is your academic background?
My initial training was in pharmacy. During my high school days, I visited
a psychiatry ward and volunteered there for a few weekends, during the
course of which I developed an early interest in the brain and its functioning.
After my pharmacy training, I realized that it did not offer a very academic
environment, and started to look for PhD programs in neuroscience. I met
a professor from the Vollum Institute at Oregon Health Sciences University
who encouraged me to apply. I thus entered an interdepartmental neuroscience program at OHSU with a spirit to pursue some adventure in this field. It
was a new program, and the atmosphere was very vibrant. We had journal
clubs every day. Since I had little previous training in electrophysiology or
molecular biology, which I knew would be important for me in neuroscience,
it was all new to me. The major strength of my pharmacy background was
analytical chemistry and pharmacology, although at the time, the main neurotransmitters in textbooks were noradrenalin and dopamine. Glutamate
and GABA did not receive any attention until much later. Even though I had
a keen interest in neuroscience from the beginning, what was unclear to
me was how to approach it and decide what fascinated me the most in this
field. The lab rotations at OHSU proved to be the turning point in this decision-making process. It was during one of the rotations that I made up my
mind about what I wanted to focus in neuroscience. That’s when I said, ‘This
is it!’
What motivates you to do neuroscience research?
Sheer curiosity. I want to know how the brain works. It is pure fun and enjoyment when I work on the techniques that I have developed. I also like
interacting with different people I come across in my work. I find diseases of
the brain interesting because of what they can show us about what can go
wrong in the brain. I would be happy to provide any information that will help
in disease, but it is not my main research focus.
That brings us then to ask you about your main topics of interest in
neuroscience research.
They are molecular physiology of the synapse and dysfunction of synapses
in disease models. After coming to Berlin and joining the institute here, I
became interested in applying the knowledge I gained from synapses to circuitry function. My research currently deals with what happens to neuronal
circuitry, with changes in the balance of excitation and inhibition.

What impressed or astonished you
the most during your career?
The most striking scientific event
during my career was the sequencing
of the human genome and its functional implications. Just understanding the complexity of the genome
is a matter of great marvel to me. I
am also very impressed by what one
can learn from the interplay between
structure and function of various molecules. Working with structural biologists has been a very exciting and important part of my career so far.
In your opinion, what could be potential milestones in neuroscience
research in the future?
I think the biggest milestone will be
connecting circuitry and function to
behavior. It’s going to be much more
complicated than we presently think,
and we are still in the early stages of
trying to understand this relationship.
Do you have a message for aspiring
neuroscience students today?
Yes, most certainly. The important
thing is to follow your strengths. What
is critical is to identify the type of research that motivates you the most.
You don’t need to follow what is “in’’.
Trends in science are not a bad thing,
but when you choose a field, you need
to really like it more than anything
else around. That can lead you on to
achieving your best. Also, choose a
lab environment where you have lots
of stimulating interaction with your
peers and the principal investigators.
Excerpt from CNS newsletter
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Prof. Dr. Halina Machelska
Introducing Prof. Dr. Halina Machelska who does pain research at the Department of Anesthesiology, Charité Campus Benjamin Franklin.
You graduated with a Master of Science degree in Biology, was it
always clear for you that you would become a researcher and did you
ever regret that decision?
Actually, this happened by chance. After graduation, I wanted to be a teacher. However, back then in Poland, there were hardly any jobs for teachers.
So I went back to the Institute of Pharmacology in Kraków where, earlier, I
did my internship. They had a vacant position and so I discovered science
and my interest in it. I have never regretted that decision. Science gives so
much freedom in what you do and which project you want to pursue. You
can always do something different. There are not many other jobs in which
you can do this.
Since your PhD at the Department of Molecular Neuropharmacology,
Institute of Pharmacology, you seemed to focus on pain; what made
you become so interested in this field?
My old lab in Kraków - where I went back to due to the lack of teaching positions – was involved in pain research and awakened my interest for this subject. In those times, pain was not really recognized as an independent entity;
it was more seen as a symptom of other pathologies. Within the last few
decades, it has become clear that in many situations pain can be a disease
on its own. Still, regardless whether as a symptom or as an independent disease, pain affects millions of people worldwide and requires close attention.
I became quickly fascinated and started researching it. My PhD work focused
on interactions between opioids (such as morphine) and nitric oxide (a hot
topic at that time) at the spinal cord level in pain modulation.
I found many papers relating to immune mechanisms of pain regulation
(you even wrote a book on this topic), is this a special interest of yours?
I eventually discovered this link during my postdoctoral fellowship at Johns
Hopkins University and NIH in Baltimore; it was the focus of my research
group. Opioid peptides (such as endorphins and enkephalins) were considered classical neuropeptides, and only in the 1980s, were they also found in
immune cells. The fact that immune cells could alleviate inflammatory pain
by producing and secreting opioid peptides was an unexpected and exciting finding that time, and I got very interested in it. While here in Berlin, I
transferred these findings to neuropathic pain (which develops after injury
to nerves), and we obtained similar results.
In the field of pain amelioration, what looks like one the most promising
future targets for you?
There will be no magic pill which kills all the pain. Chronic pain needs to
be considered the way it actually is: ‘sensory and emotional experience’.
As such, it requires a multidisciplinary management in which pharmacology needs to be combined with psychology, physiotherapy, and occupational
therapy. This was already proposed in the early 1960s but was either unrecognized or not taken seriously.
What do you think will be the big milestones in neuroscience research
in the future?
I do not believe that there will be a magic invention that will change everything, but we definitely need a better translation of basic research to clinical
conditions. We did gain an enormous basic mechanistic knowledge; yet, we
are often far away from successful clinical application. I think, one reason
is that many studies lack thoroughness and are interpreted too optimistic

and often incorrectly, leading to disappointing clinical results. Therefore,
we need to verify the way we do research by putting strong emphasis on
careful and devoid of shortcuts design, performance, and data analysis.
This needs to be supported by a close
dialog between basic and clinical researches.
Do you think a research career is
rewarding and joyful, keeping in mind
the many over hours, stress and
payment?
Yes! If you really like your job, it does
not matter. Science is my thing, something I really like to do; I think this is
most important. If you like your subject you are highly motivated and passionate; you don’t mind being in the
office every day until 7 pm, while still
continuing to read articles back home.
Of course, there is also huge pressure,
expectations and constant evaluations of your work, but it is definitely
worth it.
What would your message be to
aspiring neuroscience students
today?
Foster your motivation, passion, and
interest. Be open to other fields, but
maintain the main focus. And, be honest and thorough in your research.
Excerpt from CNS newsletter
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Cellular Neuroscience
Max-Delbrück-Center for
Molecular Medicine

Prof. Dr. Helmut Kettenmann
Do microglial cells influence glioma cells?
Gliomas comprise the majority of cerebral tumors and
patients have a poor prognosis since there is essentially no concept for successful treatment. Gliomas include
astrocytomas, oligodendrogliomas, and the most malignant (and untreatable) brain tumor, the glioblastoma
multiforme. We have found that microglial cells strongly
promote glioma growth and invasion.
Glioma cells exploit microglial cells to promote their invasion, by releasing a protein, which after activation by
microglia, cleaves the extracellular matrix and allows for
tumor migration. Disrupting this interplay might reduce
the rapid expansion of glioma cells so microglia have become a new target for glioma research.. Glioma growth
within an organotypic brain slice preparation was reduced by minocycline, a clinically approved antibiotic,
and this reduction depended on the presence of microglia. Glioma growth in an experimental mouse model was
strongly reduced by the addition of minocycline to drinking water,.. Overall, our study indicates that the clinically approved antibiotic minocycline is a promising new
candidate for adjuvant therapy
against malignant gliomas.

Microglial cells in the acute brain slices
from Cx3cr1+/GFP mouse. Image shows
the maximum intensity projection of the
60 μm-thick volume imaged with 2-photon microscope, scale bar 20 μm.

What are the physiological features of microglial
cells in brain tissue?
Microglial cells are the pathologic sensors and represent
the immune cells of the central nervous system. During
any kind of disease or any pathological event such as
after trauma, stroke or in multiple sclerosis, the resting
microglial cell transforms into an activated form characterized by an ameboid morphology. Activated microglia can proliferate, migrate to the site of injury, phagocytose, and release a variety of factors like cytokines,
chemokines, nitric oxide and growth factors. They also
express a variety of receptors for chemokines and cytokines as expected from a macrophage-like cell. We have
addressed the question whether microglia would also
express receptors to sense neuronal activity. We have

recently identified receptors for the neurotransmitters/
neurohormones GABA, adrenaline, dopamine, bradykinin,
serotonin, endothelin-1, substance P and
histamine. We found that activation of these receptors
can modulate microglial functions such as migration or
cytokine release. To extent our studies from cell cultures
to more intact systems, we developed an approach to obtain Ca2+ recordings from microglia in situ. We injected
a retrovirus encoding a calcium sensor into the cortex of
mice two days after stimulation of microglial proliferation
by a stab wound injury. We recorded transient Ca2+ responses to application of ATP, endothelin-1, substance P,
histamine and serotonin. The fluorescence amplitude of
ATP was increased only at day 6 compared to other time
points, while responses to all other ligands did not vary.
Only half of the microglial cells that responded to ATP
also responded to endothelin-1, serotonin and histamine.
Substance P, in contrast, showed a complete overlap with
the ATP responding microglial population at day 6, at day
42 this population was reduced to 55 %. Cultured cells
were less responsive to these ligands. This study shows
that in situ microglia consists of heterogeneous populations with respect to their sensitivity to neuropeptides
and – transmitters. Recently we studied the impact of
serotonin receptor activation on distinct microglial properties. First, we tested the impact of serotonin on the microglial response to an insult caused by a laser lesion in
acute slices. In the presence of serotonin the microglial
processes moved more rapidly towards the laser lesion
which is considered to be a chemotactic response to ATP.
Similarly the chemotactic response of cultured microglia to ATP was also enhanced by serotonin in a Boyden
chamber assay. Quantification of phagocytic activity by
determining the uptake of microspheres showed that the
amoeboid microglia in slices from early postnatal animals
or microglia in culture respond to serotonin application
with a decreased phagocytic activity whereas we could
not detect any significant change in ramified microglia in
situ. The presence of microglial serotonin receptors was
confirmed by patch-clamp experiments in culture and
amoeboid microglia and by qPCR analysis of RNA isolated
from primary cultured and acutely isolated adult microglia. These data suggest that microglia express functional
serotonin receptors linked to distinct microglial properties. (funded by Deutsche Forschungsgemeinschaft).

Research Focus

Department of Anesthesiology
and Critical Care Medicine,
Charité Campus Benjamin
Franklin
Prof. Dr. Christoph Stein
“Differentiating peripherally from centrally mediated
opioid analgesia in postoperative pain”
In this project we hypothesize that patients’ postoperative demand for conventional opioids will be increased to
achieve satisfactory pain relief when blocking peripheral opioid receptors. A peripherally restricted antagonist
is applied at the end of surgery in patients undergoing
knee replacement surgery in a double-blind randomized
trial. Their postoperative morphine consumption, quality
of pain relief, degree of sedation, respiratory depression,
bowel function, systemic inflammation parameters and
sex specific variations is assessed.
Methods: Clinical study in patients, radioligand binding
in human tissue samples.
“Bypassing Brain: Nanotechnology-enabled delivery of
morphine for analgesia without central side effects”
This study investigates analgesic properties of new nanoscale particles incorporating morphine as the active
drug in an animal model of inflammatory pain. In a collaborative project with the FU department of chemistry
(R. Haag) we are pursuing the synthesis and analgesic effects of a morphine-glycerol-polymer conjugate. We test
analgesic effects of this conjugate in an animal model of
inflammatory pain by monitoring analgesia and sedation
in comparison to regular morphine.
Methods: In vivo pain testing in rats, locomotor activity,
in vivo microdialysis, radioimmunoassy, ELISA, HPLC.
“Modulation of pain and inflammation in chronic arthritis
by opioids“
This study aims at modulating pain and inflammation by
stimulating the production and secretion, or by inhibiting
the extracellular enzymatic degradation of endogenous
opioids derived from immune cells. In animal models of
inflammation and in patients with inflamed joints we will
examine pain, inflammatory parameters, release and extracellular concentrations of opioid peptides, modulated
by cytokines, chemokines and peptidase inhibitors. In
patients we also compare effects of exogenous (intraarticular morphine) and endogenous opioids (intraarticular peptidase inhibitors).
Methods: In vivo pain testing in rats and humans, radioimmunoassy, ELISA.

“Computationally aided design of opioids”
In collaboration with the Zuse Institute Berlin (M. Weber),
this project uses modeling of opioid receptor conformations and docking of ligands to generate hypotheses to
be tested in cell lines and animals expressing wild-type
and mutated opioid receptors. We examine ligand binding, G-protein coupling, modulation of action potentials,
transient receptor potential vanilloid receptor currents
and cAMP formation. Ultimately, we test optimally designed synthetic agonists in animal models of inflammatory pain in vivo.
Methods: In vivo pain testing in rats and mice including knock-in, cell culture, electrophysiology (skin-nerve
preparation, patch clamp), radioligand binding, calcium
imaging, computational simulation.
“The Nociceptor Pain Model“
Together with a national consortium of scientists we
aim at identification of pain-inhibiting mechanisms by
detailed structural and dynamic analysis of an in silico model relevant for pain signaling. We further aim at
translating this knowledge from in silico via molecular,
cellular, and behavioral model systems to first clinical
tests in patients.
“Neuropathic pain: biomarkers and druggable targets
within the endogenous analgesia system“
Together with an international consortium of scientists
we aim to evaluate the effectiveness of opioid and cannabinoid compounds in neuropathic pain in humans. In
addition, pharmacogenomic studies are performed in
humans to evaluate the genetic characteristics of responders and non-responders to such compounds.

Epilepsy Centre
Berlin-Bradenburg

Prof. Martin Holtkamp
The overall aim of our research projects is to improve
quality of life in epilepsy patients. In this regard, we combine clinical, experimental and translational research
with patient care. We are funded either directly or on
the basis of grants by the “Friedrich von Bodelschwingh”
foundation, Deutsche Forschungsgemeinschaft, European Union (FP 7), Charité foundation, Volkswagen foundation and various industry cooperations.
Our clinical research concentrates on retrospective,
cross-sectional and prospective epidemiological studies

on epileptic seizures and epilepsy. Beyond data on seizure outcome, parameters on quality of life and other
social aspects are considered.
Our experimental research projects comprise in vitro
analyses in brain slices and in vivo studies in rodents.
Both model systems focus on unsolved problems in clinical practice regarding pathophysiological mechanisms
of epilepsies and search for new therapeutic approaches. Results of our experimental findings aim for direct or
indirect translation into patient care.

Series of images showing intrinsic optical signal (IOS) changes during a seizure like event in a hippocampal slice from an epileptic animal. IOS increase showing epileptiform activity starts in multiple regions involving the dentate gyrus and deep layers of
temporal cortex and propagates to the entire hippocampus proper.
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(A) Scheme of the hippocampal structure
with recording electrodes in the CA3 and
CA1 regions. (B) Microscope image of CA1
pyramidal cell layer with a recording electrode approaching a cell. (C) Voltage traces with action potentials from a patchclamp recording of a pyramidal cell in the
subiculum (D) Current traces from patchclamp recordings of inhibitory synaptic
currents from a CA3 pyramidal cell with
higher frequency of events in a potassum
channel mutant (red).

Spontaneous synaptic inhibitory currents

mV
wild type

Experimental examples:
Pathophysiology and preventive approaches in epileptogenesis (in vivo)
The current concept in the “treatment” of epilepsy is prevention of further seizures by decreasing neuronal excitability. Formally, this is a secondary prophylaxis. Since
epilepsy often develops secondary to brain lesions, we
therefore aim to better understand epileptogenesis (i.e.
the development of epilepsy) and to prevent or decrease
this development following acquired brain lesions.
Specifically, a research grant from the Deutsche Forschungsgemeinschaft enables us to investigate antiepileptogenic effects of hypothermia applied subsequent to
status epilepticus.
Cellular and network mechanisms of neuronal excitability (in vitro)
Ion channel proteins contribute to signal transduction
and excitability of neurons and pharmacological modulation of ion channel activity is currently used in the treatment of epilepsy. We therefore study electrical properties
of single cells and neuronal networks with electrophysiological methods (single-cell and field recordings) in brain
slices of rats and mouse models in which the function of
ion channel proteins has been modified by genetic engineering or epilepsy model approaches.

mutant

We were able to show that mutation in a certain member
of the KCNQ potassium channel family enhances inhibition in the central nervous system which is in contrast
to KCNQ2 and KCNQ3, where mutations rather enhance
excitability and are involved in epileptogenesis. Currently, we aim to investigate if such a mutation can also exert
protective properties in chronic epilepsy.
Intrinsic optical signals (in vitro): Analysis of onset
and propagation of epileptic activity
In brain slices of rats and humans (specimen from resective epilepsy surgery), we deploy optical methods in
order to provide a better understanding of pathophysiological mechanisms of ictogenesis (i.e. generation of
seizures). By use of intrinsic opical signals, i.e. activity-dependent alterations of optical properties of brain
tissue, onset and propagation of epileptic activity can be
visualised and analysed subsequently. In previous works,
we were able to demonstrate significant differences in
epileptic activity in juvenile or senile neuronal tissue and
during epileptogenesis following status epilepticus. Furthermore, we currently assess epileptiform discharges
and seizure patterns in brain slices of chronic epileptic
animals by means of high-resolution voltage sensitive
dye imaging.

Selected publications:
Authors: Kowski AB, Kanaan H, Schmitt FC, Holtkamp M
Title: Deep hypothermia terminates status epilepticus – an experimental study.
Journal: Brain Res Year:2012; Volume:29:Pages:119-26.
Authors: Matzen J, Buchheim K, Holtkamp M
Title: Circadian dentate gyrus excitability in a rat model of temporal lobe epilepsy.
Journal: Exp Neurol Year:2012; Volume:234Issue:(1):Pages:105-11.
Authors: Coulter DA, Yue C, Ang CW, Weissinger F, Goldberg E, Hsu FC, Carlson GC, Takano H.
Title: Hippocampal microcircuit dynamics probed using optical imaging approaches.
Journal: J Physiol Year:2011; Volume:589Issue:(Pt 8):Pages:1893-903.
Authors: Meierkord H, Holtkamp M.
Title: Non-convulsive status epilepticus in adults: clinical forms and treatment.
Journal: Lancet Neurol. Year:2007; Volume:6Issue:(4):Pages:329-39.

Experimental Psychiatry

Prof. Dr. Christine Winter
Psychiatric diseases constitute a constantly increasing
problem for our society; most notably for affected patients and their relatives, but also for seemingly unaffected people due to the tremendous costs caused by
these disorders.
For most disorders there is still no adequate treatment
available.. Knowing the pathology of psychiatric disorders better would resulst in improved treatments. To
elucidate the mechanisms of disease and investigate
treatment alternatives is a challenging endeavor and can
often only tackled with studies on animal behavior. Professor Christine Winter’s group “Experimental Psychiatry” focuses on research using animal models of psychiatric diseases such as major depression, schizophrenia
and obsessive compulsive disorder. We concentrate on
behavioural patterns and neurochemical characteristics,
as well as the effect of Deep Brain Stimulation.
With this research we hope to contribute to a better
understanding of psychiatric disorders and to develop
Deep Brain Stimulation as a potential treatment alternative in the psychiatric ward.

Major Depression
Major Depression is the leading cause of disability as
measured by years lived with disability. In Germany alone
about 2 Mio people suffer from depressions without responding to any treatment; neither to psychotherapy, nor
medication or electroconvulsive therapy. The occurrence
of such therapy- resistance is not astonishing considering
that the exact neuropathology still remains unknown. If
we knew the underlying mechanisms of Major Depression,
we could potentially interfere with the causal pathogenesis and develop alternative therapies.
Numerous studies indicate that depression is a multifactorial disorder with causes in and effects on neurotransmitter systems and neuronal network formations.
Deep brain stimulation (DBS) has evolved as a potential
modulation of dysregulated neural structures and networks. Since 1997, treatment with DBS has been approved
for various neurological as well as psychiatric diseases
and is now investigated as an alternative clinical therapy
for treatment-resistant depression. In order to approach
this goal one needs a better understanding about the optimal stimulation settings (eg. optimal brain region and
stimulation parameters).
In this project we investigate the effect of DBS of crucial
node points within the network associated with depressions on depressive-like behavior, neurotransmission and
neuroplasticity in a highly validated animal model of therapy-refractory depression1. Herewith, we want to increase
knowledge about efficacy and effectiveness of DBS as a
potential treatment for otherwise therapy-resistant depression.

Targets for Deep Brain Stimulation:
Subgenual Cingulum
					
Ncl. accumbens
					
Subthalamic Ncl.3

1 Henn and Vollmayr, 2005
2 eg. Winter et al., 2008, 2010; Klavir et al., 2009; Mundt et al., 2009
3 adapted from Kuhn et al., 2010
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Computational Neuroscience:
The Bernstein Center

The Bernstein Center for Computational Neuroscience
Berlin (BCCN Berlin) is a cooperation project of Humboldt-Universität zu Berlin, Technische Universität Berlin, Freie Universität Berlin, Charité Universitätsmedizin
Berlin, Max Delbrück Center and Universität Potsdam. It
is funded by the Federal Ministry of Education and Research (BMBF) and part of the National Bernstein Network Computational Neuroscience (NNCN), Germany.
Computational Neuroscience is still a young discipline
that can make an important contribution to the understanding of the brain and its functions with potentially
important consequences for health (e.g. treating mental
diseases) and engineering (e.g. for designing intelligent
machines). Its interdisciplinary approach combines the
expertise of computer scientists, engineers, biologists,
physicists, physicians, psychologists and mathematicians. This allows hypotheses on the functioning of the
neural system to be rephrased in mathematical terms
that can be simulated and tested on the computer. Computer simulation is a modern form of “thought experi-

ment” that is essential for the quest to understand such
a complex structure as the brain. Computational Neuroscience also opens up new horizons for applications
like neural implants, artificial limbs, intelligent computer
systems, and autonomous robots.
The Center has established an international Master and
PhD Program in Computational Neuroscience. The accredited Master Program runs for 2 years and is taught
by the faculty of the BCCN Berlin. It is by now in its sixth
year. The PhD Program started in 2007 and is financially
supported by the new Training Research Group 1589/1
“Sensory Computation in Neural Systems” funded by the
Deutsche Forschungsgemeinschaft (DFG).
With a master degree or PhD degree in Computational
Neuroscience you will be able to pursue an academic career as well as starting a professional path in the private
industry.
The BCCN Berlin offers an inspiring atmosphere and a
great number of outstanding scientific events.

Neural Regeneration and
Plasticity

Prof. Dr. Barbara Steiner
The adult brain maintains the capacity to generate neural precursor cells throughout lifetime. In
selected regions (subgranular zone in the dentate gyrus of the hippocampus, subventricular
zone of the lateral ventricles), these precursors
differentiate into neurons and get functionally
integrated into local neuronal circuits, a multistep phenomenon described as adult neurogenesis (Kempermann et al., 2004; Zhao et al.,
2008).

From Kempermann et al. 2004 (modified from Brandt et al. 2003).
Proposed sequence of cell types in adult hipp ocamp al neurogenesis.

Adult hippocampal neurogenesis is thought to
be associated with cognitive flexibility, as recent animal studies suggest using behavioural
tests to assess learning and memory functions
(Garthe et al., 2009; Burghardt
et al., 2012). In the healthy brain, hippocampal
adult neurogenesis is robustly regulated by physiological changes in lifestyle such as functional alterations (van Praag et al., 1999; Mattson,
2000; Zainuddin and Thuret, 2012).

Numerous studies have also reported adult neurogenesis in
the hypothalamus, a brain structure that, amongst numerous
physiological and behavioural functions, regulates appetite and
metabolism (Lee and Blackshaw, 2012). Recently, a progenitor
population within a dedicated hypothalamic neurogenic zone
has been identified.
Enrichment

Physical activity

Adult born hypothalamic neurons appear to play a role in regulation of metabolism, weight, and energy balance (Lee
et al., 2012). Dr. Barbara Steiner’s research group “Neural regeneration and plasticity” studies the effects of physical
activity, environmental enrichment and diet-induced obesity on neurogenesis in the hypothalamus and hippocampus,
and hence the cognitive function, in the healthy brain and in the MPTP mouse model of Parkinson’s disease (PD). We
intend to reveal the molecular and cellular key players that create such neurogenic microenvironment. Furthermore,
we aim to understand the mechanisms underlying the alterations in adult neurogenesis and precursor proliferation
by lifestyle changes.
In addition, we also study the effects of transplanted human mesenchymal stem cells on
clinical outcome and cognitive function in the 6-OHDA rat model of PD, with particular emphasis on survival, differentiation and migration of these cells in the rat brain. With these
approaches we aim to provide knowledge on the development of therapeutic strategies for
neurodegenerative diseases based on endogenous and exogenous neuronal cell replacement.
Radial eight-arm Maze
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Ion transport – Physiology and
Pathology

Prof. Dr. Thomas J. Jentsch
Ion transport processes play crucial roles in neuronal
excitability, signal transduction, transport of salt, water,
and other substances across epithelia, and the homeostasis of extracellular, cytosolic, and vesicular compartments.
We have identified several human genetic diseases that
are due to mutations in ion channels and have generated various knock-out mouse models. Their phenotypes
yield important insights into the normal role of particular ion transporters and indicate candidate genes for
human diseases.
Our investigations stretch from structure-function studies and biophysics to cell biological aspects like endocytosis and to the physiological and systemic role of
particular transport proteins, thereby bridging the gap
between molecular studies and systems biology.
Since our discovery of proteins of the CLC gene family
(comprising Cl- transporters and exchangers which reside in the plasma membrane and intracellular vesicles)
in 1990, our research focus extended further to Ca2+-activated Cl- channels (Anoctamins), K+ channels (KCNQs),
and K+-Cl--cotransporters.
Many of our projects are concerned with neurobiology,
while others are investigating the role of ion transport
e.g. in the kidney and bone. A major focus addresses
neurodegenerative diseases. Knock-out mouse models
leading to lyososomal storage disease showed crucial
roles of several CLC Cl-/H+ exchangers for the function
of the CNS. These transporters localize to endosomes,
lysosomes or synaptic vesicles and our lab studies their
role for these compartments. The knock-out of the plasma membrane Cl- channel ClC-2 leads to leukodystrophy

Figure 1:

and blindness, and recent work by others has shown that
it is also mutated in human leukodystrophy. ClC-2 associates in glia with the GlialCAM cell adhesion molecule
that is mutated in another form of human leukodystrophy. We are currently studying the cell-specific role of
both proteins using a broad spectrum of techniques that
range from the generation of mouse models over slice
electrophysiology to morphological and biochemical
techniques.
We could show recently that Ano2 is the long-sought
Ca2+-activated Cl- channel of olfactory sensory neurons
(Fig. 1), which was supposed to be crucial in amplifying
olfactory responses. However, our Ano2-/- mice surprisingly showed that Ano2 is dispensable for olfaction.
Whereas the main olfactory epithelium expresses only
Ano2, the vomeronasal organ (VNO), which is specialized
in detecting odors relevant for social interactions, expresses also Ano1. We are now studying conditional double KOs of both Ca2+ activated Cl- channels in the VNO.
We previously cloned and characterized the K+ channels
KCNQ2-5, showed that mutations in KCNQ2 and 3 cause
neonatal epilepsy, and mutations in KCNQ4 DFNA2-type
dominant deafness. KCNQ2-5 mediate M-type currents
that regulate neuronal excitability. We have recently
been studying their role in peripheral mechanosensation
(Fig. 2) and their importance for CNS excitability, synaptic inhibition and network activities. We collaborate in
this area with the NeuroCure group of T. Korotkova and
A. Ponomarenko who are studying our mouse models using in vivo electrophysiology.

Figure 2:
(1) UV-flash released intracellular Ca2+ activates Cl- currents in
olfactory sensory neurons in the
WT (above), but not in Ano2-/- mice
(below), demonstrating that Ano2
(TMEM16B) is the long-sought
Ca2+-activated Cl- channel of olfactory sensory neurons.
(see Billig et al. (2011), Nature Neuroscience 14:763-769).

(2) Immunohistochemical localization of KCNQ4 (red) to mechano-sensory neurons at hair shafts
(blue) in the skin (see Heidenreich
et al.(2012) Nature Neuroscience
15:134-145)

Department of Psychiatry and
Psychotherapy

Prof. Dr. med. Dr. phil. Andreas Heinz
Can mental disorders be explained by alterations in
Pavlovian and operant condi-tioning?
There is a considerable gap between neurobiological
correlates of mental disorders on the one hand and the
multitude of classifiable diseases and disorders on the
other. It appears highly unlikely that each of the more
than 350 disease categories in psychiatry are associated with a distinct neurobiological pattern. Rather, we
suggest that there are basic neurobiological dimensions
that cut across neurological boundaries and correlate
with basic learning mechanisms. Indeed, it has been observed that phasic dopamine signals in the ventral striatum encode an error of reward prediction, which can
be measured both a neurophysiological as well as large
scale functional imaging level. The magnitude of this reward prediction error reflects the difference between expected and received reward and can be used to compute
decision making based on operant feedback. Alterations
in such reward-associated signals have been observed in
a multitude of psychiatric disorders such as addiction,
schizophrenia and affective disorders. For example, in
addiction, drugs of abuse stimulate dopamine release,
thus increasing in reward prediction errors and encoding
drugs as “better than expected”. The subject consuming such drugs of abuse can thus be driven towards drug
seeking and drug consumption at the expense of other, non drug-associated reinforcers. During abstinence,
dysfunction of the reward system can impair learning
of alternative, non drug-associated behaviour patterns.
In psychosis, we were first to suggest that a chaotic or
stress induced increase in phasic dopamine release can
attribute salience to otherwise irrelevant stimuli, which
may then be mistaken for person-centred, relevant messages. In delusional mood, psychotic subjects indeed feel
that the world is full of mysterious signs and symbols,
which hold a personal message and need to be decoded
in order to understand the chaotic universe. In affective
disorders, impairments of dopaminergic neurotransmission may contribute to motivational deficits, for example
when natural and social reinforcers lose their ability to
motivate the individual towards purposeful action.

Learning from aversive experiences appears also to be
associated with monoaminergic function, particularly
in the serotonin system. Here, long term reductions of
serotonergic neurotransmission as induced by developmentally early social isolation stress appear to sensitize the individual towards aversive experiences and to
facilitate processing of threatening stimuli in the limbic
system, particularly the amygdala. Phenotype x genotype interactions play a decisive role in determining the
vulnerability of individuals towards social stress and its
impact on stress hormone systems as well as serotonergic neurotransmission. Comparable to research on the
so called dopaminergic reward system, learning from
aversive events can be studied in animal experiments
and translated into human research.
How can mental disorders be explained?
A dimensional approach in psychiatry suggests that basic alterations in operant and Pav-lovian conditioning
can be computed and understood using mathematical
models of deci-sion making. Specific alterations in the
neurobiological correlates of such computations, e.g. in
dopaminergic or serotonergic neurotransmission, can
bias learning mechanisms towards aversive experiences
or drug-associated rewards. Complex mental disorders
thus arise from an interaction between alterations in basic learning mechanisms on the one hand and experiences and personal traits on the other. This approach suggest that psy-chotherapeutic as well as pharmacological
therapies cut across neurobiological bounda-ries precisely because biological correlates of mental disorders
also do. Traditional categories of mental disorders are
useful for ethical questions. However, a neurobiological
account of complex psychic functions and their impairments will have to transcend such traditional categories.
The focus on learning mechanisms emphasized human
diversity and our ability to creatively adjust behaviour in
the face of adversity.
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Role of Transient Potential
Receptor Channels (TRPs) in
various diseases of the eye

Dr. Stefan Mergler, Department of Ophthalmology
Have you ever wondered why eating Chili will make you
experience a strong burning sensation?
The reason for this is, that capsaicin, a component of the
Chili pepper activates a cation channel which otherwise
is activated by temperatures of more than 43°C. This
channel, TRPV1 (Transient receptor potential) was cloned
and characterized in 1997. Since then, a whole family of
these receptors has been discovered, activated by such
different stimuli as heat, pH, osmolarity and chemicals.
Interestingly, they can raise intracellular Calcium level,
and thereby exert a massive influence on the functions
of the cell, even influencing the level of expressed genes.
On the other hand, TRP receptors are also targets of
many signaling pathways, for example those of thyroid
hormones. For the visual system, TRP channels are of
the uttermost importance. For example, heat and osmolarity sensitive TRPV channels are important to maintain
the correct composition of the tear fluids. Disturbances
of this composition or the amount of fluid produced will
lead to the “dry eye syndrome” (DES), which can lead
to inflammation and impaired visual acuity. Given their
strong impact on intracellular signaling, TRP channels
might also contribute to certain diseases or pathophysiologies:

1) Expression of TRPV1 leads to opacification of the eye
after an alkaline injury, whereas k.o. animals heal with
complete tissue transparency restoration. Therefore,
antagonists are potential drugs to be applied during the
healing process.
2) Cells of the pterygium, a lesion on the surface of the
conjunctiva which may spread to the cornea, seem to
express an elevated amount of heat sensitive, Calcium
permeable TRP channels. As a result, this tissue experienced an increased Calcium influx when temperature
raises with at the moment unknown consequences.
3) The most common and fatal intraocular cancer, Uveal
Melanoma (UM) also shows the expression of a wide array of TRP channels: TRPV1, TRPM8 and TRPA1. Their
particular role, and whether their expression can be
used for prognosis or treatment of UM is an ongoing
project in our group.
Although at the moment we know little about the role of
these channels in the physiology and pathophysiology of
the eye, preliminary data indicate that this family of receptors might play an important role in several diseases.

Identification of CAP-activated nonselective cation channels currents in HEK293 cells transfected with human TRPV1.
(A) Experimental design: whole-cell configuration of the planar-patch clamp technique.
(B) Voltage pulse protocol.
(C) Nonselective cation channel currents induced by depolarization from -60 mV to 130 mV after establishing the whole-cell configuration (with leak
current compensation) at control conditions.
(D) Nonselective cation channel currents in the presence of 20 µM CAP.
Quelle: Mergler et al., Cell Signal 2012

Institute of Cell Biology and
Neurobiology

Dr. Ulf Strauß
Our research focus lies on ionic mechanisms of normal
functioning and pathology in the CNS. Past and recent
projects range from modulation of potassium currents
of encephalitogenic T-lymphocytes, ionic currents in
developing neurons in striatum and cortex, neuronal excitability changes by cytokines, to disease mechanisms
in epilepsy or hypokinetic, rigid syndromes. Apart from
content-based research, we have always been interested
in emerging technical possibilities in electrophysiology,
particularly in patch clamping 1.
Currently we study the impact of ionic currents (mediating cellular excitability and plasticity) on neuronal development. For understanding neocortical development
in relation to electrical activity, it is important to unravel
conductances and their properties during early developmental time points. First results on sodium currents, as
putative key players in neuronal development, imply that
multipotent neural progenitor cells express Na+ channels
in their membrane irrespective of their fate, but these
channels have little effect due to their subunit composition, which is regulated by alternative splicing 2. This indicates a mechanism locking developing cells in the multipotent progenitor stage through the control of neuronal
excitability. We also study developmental aspects of the
hyperpolarization-activated, cyclic nucleotide-gated current (Ih) in striatum 3 and neocortex. In the latter, we observed a robust perinatal occurrence of Ih and identified
novel aspects of Ih characteristics in cortical plate neurons: Cyclic AMP sensitivity is increased and the deactivation is slowed in a narrow perinatal time frame when compared to adulthood. The combination of these properties
causes either a lack of neuronal membrane resonance or
a shift to very low frequencies, which makes them putatively relevant for cortical network activity. The distinct
functional features are related to the membrane appearance of HCN channels composed of phylogenetically old
HCN subunits with slow kinetics 4. Though present in

rather small amounts “fast” HCN1 subunits influence the
kinetics of perinatal Ih 5. The early Ih properties appear to
be temporally related to the occurrence of spontaneous
synchronous activity in the neocortex, pointing to a role
of Ih in a particular restricted critical developmental period. They may, on the other hand, render early Ih sensitive
to perturbation with profound long-term consequences
6
.
Apart from its developmental role, we identified HCN1
channels as a novel neural target for type I interferons
(IFNs) providing the possibility to tune neural responses
during the complex event of a CNS inflammation. Our experiments link the generation of inducible cytokines as
IFNs and alterations in brain activity during CNS inflammations by showing that elevation of IFNs reduces Ih in
cortical pyramidal neurons in vivo and in vitro 7. The effect is HCN1 specific and requires an intact type I receptor signaling cascade. Consistent with Ih inhibition, IFNs
hyperpolarized the resting membrane potential, shifted
the resonance frequency, and increased the membrane
impedance. In vivo application of IFN-β to rat and mouse
cerebral cortex reduced the power of higher frequencies
in the cortical electroencephalographic activity only in
the presence of HCN1.
As part of a collaborative approach to unravel the neuronal function of protein-related genes, we found miniature
excitatory postsynaptic currents – the baseline electrical
activity comprising spontaneous transmitter releases
from single vesicles – elevated in frequency in mice under the influence of the phospholipid lysophosphatidic
acid 8. Given that synaptic currents are interlocked with
proper neuronal development, we now investigate the
developmental role of phospholipids in neocortical development by longitudinal patch clamp investigations of
migrating principal neurons deficient of certain phospholipid related enzymes which brings us full circle to
our first topic.

1. Strauss, U., Herbrik, M., Mix, E., Schubert, R. & Rolfs, A. Whole-cell patch-clamp: true perforated or spontaneous conventional recordings? Pflugers Arch
442, 634–638 (2001).
2. Wasner, U. et al. Specific properties of sodium currents in multipotent striatal progenitor cells. Eur J Neurosci 28, 1068–1079 (2008).
3. Bajorat, R., Bräuer, A. U., Wasner, U., Rolfs, A. & Strauss, U. Functional significance of HCN2/3-mediated I(h) in striatal cells at early developmental
stages. J Neurosci Res 82, 206–213 (2005).
4. Battefeld, A., Rocha, N., Stadler, K., Bräuer, A. U. & Strauss, U. Distinct perinatal features of the hyperpolarization-activated non-selective cation current
Ih in the rat cortical plate. Neural Dev 7, 21 (2012).
5. Stoenica, L. et al. HCN1 subunits contribute to the kinetics of Ihin neonatal cortical plate neurons. Dev Neurobiol n/a–n/a (2013). doi:10.1002/dneu.22104
6. Schridde, U., Strauss, U., Bräuer, A. U. & Van Luijtelaar, G. Environmental manipulations early in development alter seizure activity, Ih and HCN1 protein
expression later in life. Eur J Neurosci 23, 3346–3358 (2006).
7. Stadler, K. et al. Elevation in Type I Interferons Inhibits HCN1 and Slows Cortical Neuronal Oscillations. Cereb Cortex (2012). doi:10.1093/cercor/bhs305
8. Trimbuch, T., Beed, P., Nitsch, R.30. Synaptic PRG-1 Modulates Excitatory Transmission via Lipid Phosphate-Mediated Signaling. Cell 138, 1222–1235 (2009).

Research Focus

Clinical Research: The WAKE-UP Trial
Ischemic stroke is the rapid loss of brain function due
to a blockage or decrease in blood supply, resulting in
a regional depletion of glucose and oxygen. It is considered to be the 2nd most common single cause of death in
industrialized countries. Intravenous administration of
tissue Plasminogen Activator (tPA) is the only effective,
approved treatment for acute ischemic stroke; tPA facilitates clot lysis in the hopes of restoring blood flow to
ischemic tissue. However, treatment with tPA is restricted to a narrow treatment window of<4.5hrs of symptom
onset due to an increased risk of induced bleeding into
the brain (symptomatic intracerebal hemorrhage; sICH)
at later treatment times. Therefore, patients arriving
with an unknown time of symptom onset are excluded
from treatment.
20 % of strokes are estimated to occur during sleep;
this estimates up to 3 million patients per year worldwide with ischemic stroke that are a priori excluded from
treatment due to unknown time of symptom onset. Recent studies suggest, however, that in a large proportion
of these so-called “wake-up” stroke patients, the stroke
symptoms may have occurred in the early morning hours
so they might still be eligible for treatment (within 4.5h
of onset). The idea behind the WAKE UP trial is to use
magnetic resonance imaging (MRI) as a surrogate marker of lesion age – potentially identifying stroke patients
likely to benefit from treatment with tPA, despite having
an unknown time of symptom onset.

MRI findings change during the time course of acute
cerebral ischemia; it has been suggested that using a
combination of MRI sequences - such as FLAIR or diffusion-weighted imaging (DWI) – can serve as a marker
for the age of an acute ischemic lesion. In the WAKE UP
trial, patients will be enrolled if they show hyperintense
lesions on DWI sequences and show no hyperintensities on FLAIR sequences. Ischemic lesions are visible
on DWI within minutes of stroke due to a disruption in
energy metabolism and subsequent cytotoxic edema of
ischemic cells. On the other hand, lesions become visible on FLAIR only several hours following stroke onset.
Therefore, a so-called “DWI-FLAIR mismatch” may identify those patients that are highly likely to be within the
therapeutic time window (4.5h) – which is the essential
piece of information missing in “these wake” up stroke
patients.
Patients enrolled in the trial, will be randomized into either the tPA or placebo group (see flow chart). In case of
a positive trial, this will provide evidence for an effective
and safe treatment for a large new group of stroke patients currently excluded from treatment and may revolutionize the way stroke patients are treated in the clinic.
Forty-two clinics across Europe will be initiated this fall;
over the course of five years patients will be recruited.
We hope to report a positive trial in 2017, which may lead
to the more personalized treatment of ischemic stroke
patients in the future!
Figure 1. Study Flow of the WAKE UP trial: patients with unknown time of symptom onset will be enrolled if they show a
"DWI-FLAIR mismatch" pattern on MRI. Patients will then be
randomized into either the tPA or placebo group. All patients
will undergo follow-up MRI examination approx. 24 hours
post-treatment. Patients will be assessed for their functional
recovery 7 days and 90 days post-stroke using the National
Institute of Health Stroke Scale (NIHSS) and modified Rankin
Score (mRS) to determine efficacy of treatment. Mortality
rates and symptomatic intracerebral hemorrage (sICH) rates
will also be recorded to detect the safety of treating patients
enrolled in the trial.

Figure 2: Patient A shows a “DWI-FLAIR
mismatch” pattern (positive hyperintensity on DWI indicating the ischemic
lesion - no lesion visible on FLAIR) and
would therefore be enrolled and randomized in the trial. Patient B shows
hyperintensities on both DWI and
FLAIR sequences and would therefore
be excluded from enrollment.

52 | MedNeuro

Imprint
Address
International Graduate Program Medical Neurosciences,
Charitéplatz 1, 10117 Berlin
lutz.steiner@charite.de, t: +49 30 2093 4582
f: +49 30 2093 4590
Production
Ralf Ansorg, Daniel Heppe, Lauren Mamer,
Benedikt Salmen, Lutz Steiner, Viktoria Stoiser
Copyright
Charité — Universitätsmedizin Berlin
Berlin 2014

54 | MedNeuro

www.medical-neurosciences.de

