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Welcome to 

<interact> 2016

Dear Young Scientist,

It is a great pleasure to welcome you to the 9th annual Munich Life
Science Symposium, <interact> 2016.

Since its irst edition in 2007, the symposium has encouraged hundreds
of young scientists in their early career to actively interact, to share
knowledge and to build networks between all the different life science
communities of Munich - one of the most scientiically proliic areas in
Europe. 

<interact> is continuously growing, and every year poses new
challenges and opportunities, but the fundamental idea always remains
the same: to give PhD students, as well as Master students and young
postdocs, an opportunity to actively connect and have a fruitful exchange
of knowledge and ideas.

This year <interact> will bring together more than 200 participants,
offering over 80 scientiic contributions, as well as internationally
renowned keynote lecturers and invited speakers. It will offer them an
extensive overview of industries and institutions present in the Munich
area, giving the participants the opportunity to expand their career
perspectives.

Everything is ready for you to take part and start <interact>ing with the
thriving scientiic community of Munich. We hope you will ind answers
to your questions, useful advice or creative suggestions for your work
and your career.

But most of all, we hope you will have a great time!

<interact> 2016 Organizing Team
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Schedule 

Time Program

17:00 – 17:45 Registration

18:00 – 18:10 Welcome by <interact> 2016 organizing team
18:10 – 18:30 Company talk – Bearing Point
18:30 – 18:50 Emergency NGO – Emanuele Nannini
18:50 – 19:10 Talk –  Bundesweites Netzwerk für Studenten und 

Doktoranden der Life Sciences
19:10 – 19:40 Coffee break

19:40 – 20:40 Keynote lecture – Gary Lewin
20:40 – 21:20 Coffee Break

  8:00 –  8:45 Registration 

  8:45 –  9:00 Welcome by <interact> 2016 organizing team
  9:00 – 10:00  Keynote lecture – Brenda Schulman
10:00 – 10:50 Coffee break; Poster session I (odd) and Company fair 

10:50 – 11:10 Company talk - Roche
11:10 – 12:30 Student talk session I 

12:30 – 13:50 Lunch break
13:50 – 15:10 Student talk session II 

15:10 – 15:40 Company talk – GE Healthcare
15:40 – 16:40 Keynote lecture  –  Patrick Cramer 
16:40 – 17:30 Coffee break; Poster session II (even) and Company fair

17:30 – 18:30 Career session – Celine Carret, Jonathan Stauber,
Silke Meiners 

18:30 – 19:30 Beyond Science – Bake this Improv
19:30 – 19:50 Closing remarks and award ceremony
19.50 – 20:50 Dinner 

21:00 – open   
end

Get together

Main event

Pre-event
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Pre-event
at

Schloss Fürstensried

Forst-Kasten-Allee 103

81475 Munich
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Keynote speaker- Gary Lewin

Prof. Lewin’s team focuses on the molecu-
lar mechanisms of somatic sensation. So-
matic sensation includes all those sensa-
tions that we are consciously aware of after 
stimulation of the body, e.g. touch, warmth, 
cooling, or even limb movement. We 
experience these sensations as a direct 
result of the activation of sensory neurons 
that are located in the dorsal root ganglia 
(DRG). Sensory neurons can, for example, 
detect changes in temperature of the skin 
in non-painful as well as the noxious range 
(painful heat, or cold). They can also detect gentle movement of the skin 
as well as intense mechanical stimulation that is normally harmful. One 
of his main interests is to identify the ion channels, expressed by sen-
sory neurons that transduce relevant stimuli. The molecular nature of the 
transduction molecules involved together with the developmental events 
that lead to speciication of the appropriate sensory neuron sub-types are 
actively investigated in his the lab.
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EMERGENCY is an international, independent and neutral humanitarian 
organization, founded in Italy in 1994 to provide free surgical and medical 
assistance to the victims of war, landmines and poverty.
EMERGENCY promotes a culture of peace, solidarity and respect for 
human rights. EMERGENCY builds and manages Hospitals, Surgical 
Centres, Rehabilitation Centres, Paediatric Clinics, First Aid Posts, Mobile 
Clinics (Polibus/Politruck), Primary Health Clinics, a Maternity Centre and 
a Centre for Cardiac Surgery. Subsequent to request from local authori-
ties and other organizations, EMERGENCY has also helped to renovate 
and equip pre-existing health facilities. Training of national staff is a vital 
component of EMERGENCY’s capacity building work, which is aimed at 
strengthening the healthcare systems of the countries where we operate.
EMERGENCY is a recognized charity in Belgium, Hong Kong, Italy, 
Japan, Switzerland, UK, and USA.
EMERGENCY is a partner of the United Nations (DPI/NGO), and it was 
granted the Special Consultative Status at ECOSOC in 2015. 
EMERGENCY has developed the ANME (African Network of Medical 
Excellence) in order to create Medical Centres of Excellence to strengthen 
Health Systems at national and international level.
Currently EMERGENCY works in the following Countries: Afghanistan, 
Central African Republic, Iraq, Italy, Sierra Leone and Sudan. Every year, 
more than 270 people come to work in EMERGENCY’s hospitals and 
healthcare centres: doctors, nurses, lab technicians –but also 
administrators, logisticians and many others. 
EMERGENCY asks for professional experience, a good knowledge of 
English or French, and the willingness to work for at least 6 months, offer-
ing an adequate salary, board and lodging, insurance and reimbursement 
of travel costs. To apply, visit www.emergency.it.
In November 2015, the founder of EMERGENCY, Dr. Gino Strada, 
received the “Right Livelihood Award” (Alternative Nobel Prize): “For his 
great humanity and skill in providing outstanding medical and surgical 
services to the victims of conlict and injustice, while fearlessly addressing 
the causes of war”. Since 1994, EMERGENCY has treated over 7 million 
people in 17 different countries: one every 2 minutes. 

Emergency for 
humanitarian causes
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After completing his 
Bachelor’s in Political 
Science and 
International Relations 

at the University of 
Bologna in 2005, 
Emanuele has been 

working for several 

NGOs in Africa (Kenya, 
Tanzania, Zambia and 
Uganda), Asia (Nepal) 
and South America 
(Chile). He began his 
collaboration at 
EMERGENCY in 2008. 
Since then, he has been 
working in the ield, 
covering different positions: he spent one year in Sudan as Hospital 
Manager at the Salam Centre for Cardiac Surgery and ive years as Pro-
gramme Coordinator in Afghanistan, working in Kabul and Lashkar-gah 
(Helmand Province). 
In 2014, Emanuele was in charge of the start-up of EMERGENCY’s 
humanitarian response to the IDP crisis in Northern Iraq; this program now 
counts on ive Primary Health Clinics in IDP and refugee camps. In 2015, 
he was in Libya as Programme Coordinator and managed the start-up of 
a surgical Centre for War Victims in Gernada, in the Eastern part of the 
country.
Thanks to his strong humanitarian experience and commitment, since 
January 2015 Emanuele has become the Humanitarian Ofice Deputy 
Coordinator. Among his main responsibilities, Emanuele liaises with 
Institutional Donors (UN and EU) and conducts feasibility studies to 
assess possible future interventions. Since December 2015, he is also 
member of EMERGENCY’s General Assembly.

Emanuele Nannini
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bTS-Bundesweites Netzwerk für 
Studenten und Doktoranden 

der Life Sciences

btS is a non-proit, independent and politically neutral student initiative that 
aims to bring together students, PhD-candidates, universities, research 
institutes and Biopharma companies.
bTS offers a broad spectrum of local and nationwide projects and events 
– from students to students. That includes among others company fairs, 
excursions, networking events, as well as presentations, workshops and 
scientiic symposia.
Currently more than 800 dedicated and enthusiastic btS members are 
active in more than 25 German universities. bTS network has a panoramic 
network outreach dedicated alumni, renowned professors, industry and 
other conveyor companies and is tightly connected with other student 
initiatives in Germany through “der Verband Deutscher Studierendenini-
tiativen (VDSI)” and all over the world through Young European Biotech 
Network (YEBN).
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Beyond science:
The physics of failure with Georg Eggers

Georg Eggers studied physics at the University of Göttingen and Aachen 
in Germany. In 1999 he inished his PhD at the University of Aachen about 
the structure of a Near-ield scanning optical microscopy (NSOM/SNOM). 
He worked as an engineer for several companies before he became a 
Professor at the Munich University of Applied Sciences in 2012. 

In his free time he performs in cabaret shows, at the theater or for poetry 
slams. Furthermore, he is in the board of „Planet Slam e.V.“ and helped to 
organize a literary festival. He is also into music and performs for 
example in chamber choirs.  Last but not least he develops, as well, toys 
with physical-technical function.

Georg Egger performs in his own show “The physics of failure”. In this 
show he explains the physical background of great inventions that have 
not evolved as the inventor expected- preferably by animated Power Point 
and risky live experiments whose outcome are often also a surprise to the 
speaker. He addresses, for example, the question : how the RMS Titanic 
did succeed in falsifying the postulate “virtually unsinkable” on the very 
irst trip. http://physik-des-scheiterns.de/

Georg Egger will surprise us with an entertaining mixture of poetry slam, 
freehand physical experiments and self-written songs.
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Main event
at

Tagungszentrum Kolpinghaus

Adolf-Kolping-Str. 1
80336 Munich
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Keynote speaker- Brenda Schulman

The Schulman lab studies the structural basis for post-translational modi-
ication by ubiquitin and ubiquitin-like proteins (Ubls). Post-translational 

covalent attachment of Ubls to protein 
targets is a primary eukaryotic regula-
tory mechanism. The best understood 
function of a Ubl modiication is 
ubiquitin-mediated proteasomal 
degradation. However, different Ubls 
alter the functions of their targets 
in different ways.  Defects in these 
pathways have been widely associ-
ated with diseases such as cancer, 
neurodegenerative disorders and viral 

infections. They believe that 
determining the mechanisms by which 
enzymes transfer Ubls will be of broad 
importance, much like studies of 

protein kinases have inluenced our knowledge of signaling pathways and 
their roles in diseases. Toward this end, the goals of their research are to 
understand the basic enzymatic mechanisms underlying Ubl attachment to 
targets,  to understand how Ubls are attached selectively, and  to under-
stand mechanisms by which Ubl covalent attachment can change enzyme 
and target function.
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Keynote speaker- Patrick Cramer

Prof. Cramer’s lab currently follows 
two major routes. First, they use 
structural biology and 
complementary functional assays to 
elucidate the mechanisms of gene 
transcription in eukaryotic cells. To 
elucidate the transcription mecha-
nisms, they 
determine three-dimensional 
structures of RNA polymerases in 
complex with nucleic acid substrates 
and protein factors, and structures 
of polymerase-associated factors. 
They use X-ray crystallography 
allowing atomic structure 
determination of very large and asymmetric macromolecular complexes. 
Second, they develop functional genomic techniques to study the princi-
ples of gene regulation on a systems level. To do so, they use and 
develop functional genomics approaches and correlate the resulting 
systemic data with structural information. These two major efforts com-
plement each other and help to develop the ield of molecular systems 
biology, which aims at an understanding of systems behavior based on the 
underlying molecular mechanisms.
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Career sessions

     

Dr. Céline Carret
     

Scientiic Editor at
     

EMBO Molecular Medicine

Céline Carret completed her PhD 
at the University of Montpellier, 
France, characterising host 
immunodominant antigens to ight 
babesiosis, a parasitic disease 
caused by a unicellular 
Apicomplexan parasite closely 
related to the malaria agent 

Plasmodium. She further developed her post-doctoral career, irst in 
immunology working on CD45 and transgenic mice at The Babraham 
Institute, Cambridge, UK, then on malaria working at the Wellcome Trust 
Sanger Institute in Cambridge, UK and Instituto de Medicina Molecular in 
Lisbon, Portugal. Céline joined EMBO Molecular Medicine as a Scientiic 
Editor in March 2011.



17

Dr. Jonathan Stauber
CEO of Imabiotech

 
Jonathan received his PhD 
from the CNRS of Lille where 

he studied and developed 

MALDI Imaging used in 
Imaging Mass spectrometry in 
the lab of Michel Salzet and 
Isabelle Fournier. He worked 
also on the identiication and 
the characterization of 
biomarkers in ovary cancer
tissues and Parkinson 

Disease. He then went to the 
institute AMOLF where he 
worked on the development of 

Molecular mass spectrometry 
Imaging to deine drug 
distribution and its effects in 
pathologies. In 2009 he became CSO and then CEO of Imabiotech, a 
Contract Research Organisation (CRO) which offers innovative imaging 
services to support drug eficacy and toxicity in preclinical and clinical 
stages.
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Dr. Silke Meiners
Group Leader at
Helmholtz Zentrum

Silke received her PhD from the Max 
Delbrück Center for Molecular Medi-
cine in Berlin where she studied the 
role of morphogenetic factors in the 
metastasis of mammary carcinoma 
cells in the lab of Walter Birchmeier. 
She then went to the institute of Bio-
chemistry, Charité in Berlin to complete 
her postdoctoral fellowship. In 1999 

she became Assistant Professor in the Cardiovascular Research Lab 
in Berlin. Since 2010, Silke is a group leader in the Helmholtz Zentrum 
München where she works on the underlying structure and function rela-
tionship in the lung to have a more causal understanding of lung associ-
ated diseases.
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Beyond Science:
Bake this Improv

In August 2011, an international mix of theatrically inclined individuals 
decided to create their own improv group to learn some new skills. Thanks 
to Fridolin, their irst rehearsal space (bakery named Brotraum) was soon 
found. To this day, Bake This continues stirring the many ingredients of 
improv together. The group is composed, at the moment of six 
performers that come from a wide range of countries, and work in many 
different ields.
Their mission : a diverse group of dedicated and supportive improvisors 
daring to stretch their minds by taking risks on stage as well as spreading 
the love of improv throughout the community.
What do they do ? They receive material from someone else, outside, in 
the audience and create a show with that idea, without planning or 
rehearsing. They use, as well, music to inspire them to build the stories, 
to sing, to dance !
To conclude the <interact> 2016, Bake This will entertain us with 
a selection of improv games that will make you participate, they will sing, 
they will dance and of course, with all that, add a little dash of necessary 
scientiic touch !
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Student talks

Session I

Biochemistry Methods Neurobiology

Session II

Biophysics & 
Bioinformatics

Immunology Cancer & 
Genetics
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I-01

MOF is a histone acetyltransferase best known for its role in dosage com-
pensation. Dosage compensation balances the sex chromosome mono-
somy in Drosophila males by enhancement of X-linked gene expression. 
Here this process results in a 2-fold increase in transcriptional output of 
X-chromosomal genes and is mediated by the ribonucleoprotein MSL-
DCC (male-speciic-lethal dosage compensation complex). The MSL-DCC 
is composed of the MSL proteins (MSL1, MSL2 and MSL3), the DNA-RNA 
helicase MLE, MOF and two non-coding RNAs (roX1 and roX2).
Ubiquitylation of proteins is not only involved in the mediation of protein 
turnover but also acts as a various and versatile mechanism to regulate 
diverse cellular processes. The recent discovery that MSL2 is involved 
in homeostatic control of the associated Dosage compensation complex 
proteins raised the question whether MOF ubiquitylation is implicated in 
biological functions apart from proteasomal targeting. However, so far no 
efforts were taken to systematically characterize the involvement of MOF 
ubiquitylation in the context of Dosage compensation. This study high-
lights the complexity of ubiquitylation signals and MOF ubiquitylation in 
particular. Combining both in vitro and in vivo approaches we were able to 
provide the irst comprehensive characterization of MOF ubiquitylation.

Sarah Schunter, Raffaella Villa, Petra Beli, Peter B. Beckerff
Biomedical Center

When nothing goes right, go left: the Complexity of MOF 
Ubiquitylation

I-Biochemistry
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Autophagy is a vesicular pathway employed by eukaryotic cells for trans-
port of cytoplasmic material to the lysosome. Dysregulation of autophagy 
contributes to many diseases, e.g. Tumors exploit upregulated non-se-
lective autophagy as survival mechanism in non-perfused states. Neu-
rodegenerative diseases, on the other hand, are caused by decreased 
clearance of protein aggregates and damaged organelles by selective 
autophagy. This requires speciic cargo receptors and the scaffold protein 
Atg11 in addition to the core machinery. Induction of selective autophagy 
is bearing strong therapeutic potential; therefore the unknown molecular 
function of Atg11 was investigated.
In vitro reconstitution of selective autophagy with recombinantly expressed 
proteins and artiicial membranes revealed that Atg11 interacts with Atg9, 
a transmembrane protein delivering lipid to the growing autophagoso-
mal membrane. The N-terminus of Atg11 is able to tether Atg9-proteoli-
posomes, an early event in the initiation of autophagy. The C-terminus of 
Atg11 inhibits the tethering activity of full length Atg11; however, interaction 
with a cargo receptor restores tethering in vitro. Moreover, overexpression 
of the receptor in yeast induces selective autophagy at the expense of 
reduced non-selective autophagy.
In summary, cargo-activated Atg11 was found to tether Atg9-proteoli-
posomes in vitro and initiate selective autophagy in vivo. By regulating the 
activity of Atg11, selective autophagy can be regulated.

Nena Matscheko, Yijian Rao, Thomas Wollert
MPI for Biochemistry

How to switch from non-selective to selective autophagy

I-Biochemistry
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Chronic Obstructive Pulmonary Disease (COPD) is an incurable disease 
characterized by inlammation and progressive loss of lung tissue (emphy-
sema). Elastin microibril interfacers (EMILINs) are a 4 member glycopro-
tein family critical for development of elastic tissues. EMILINs have been 
implicated in different chronic diseases but nothing is known in the context 
of COPD. EMILIN2 inhibits WNT/β-catenin signaling through direct inter-
action with WNT ligands. WNT/β-catenin signaling is down-regulated in 
COPD. We hypothesized that aberrant increases in EMILINs during lung 
emphysema pathogenesis dampens pathways involved in lung repair. We 
characterized EMILINs in mouse and human emphysematous lungs and 
identiied an interaction with WNT/β-catenin signaling. We analyzed EMI-
LINs gene expression in lungs of cigarette smoke and elastase exposed 
mice and of COPD patients. We further seeded a WNT luciferase reporter 
cell line in decelled mouse lung scaffolds and performed EMILIN1 over-
expression and silencing in different human lung cell lines. Emilin1 and 2 
gene expression was increased in lungs of cigarette smoke and elastase 
exposed mice, with trends towards increased EMILIN1 mRNA levels in 
COPD patients. WNT activity was decreased in cells seeded in decelled 
mouse lung scaffolds. EMILIN1 overexpression down-regulated whereas 
silencing upregulated the WNT target gene AXIN2. Taken together EMI-
LINs can modulate WNT/β-catenin signaling interfering with proper lung 
repair in the disease.

Rita Costa, Darcy E. Wagner, Franziska E. Uhl, Daniel E. Weiss, Melanie 
Königshoff
Helmholtz Zentrum München

Elastin microibril interfacers in chronic obstructive 
pulmonary disease decrease lung repair via inhibition of 
WNT/β-catenin signaling

I-03 I-Biochemistry
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Idiopathic pulmonary ibrosis (IPF) is a progressive and fatal interstitial 
lung disease. IPF is characterized by epithelial cell injury and reprogram-
ming, increases in (myo)ibroblasts, and altered deposition of extracel-
lular matrix. The Wnt1-inducible signaling protein 1 (WISP1) is involved 
in impaired epithelial-mesenchymal crosstalk in lung ibrosis. Here, we 
aimed to investigate WISP1 regulation and function in primary human 
lung ibroblasts (phF). We demonstrate that WISP1 is a common down-
stream target of the proibrotic cytokines Tissue growth factor β1 (TGFβ1) 
and Tumor necrosis factor α (TNFα) in phF, which signiicantly increased 
WISP1 expression. Moreover, the presence of WISP1 was required for 
TGFβ1- and TNFα-dependent induction of IL6 in phF. We also observed 
similar effects in phF derived from IPF patients, suggesting a conserved 
mechanism of WISP1-dependent IL6 expression in phF. Functionally, a 
siRNA-mediated loss or an antibody-mediated neutralization of WISP1 led 
to a signiicant reduction in phF proliferation. In addition, siRNA-mediated 
knockdown of WISP1 led to a reduction in cyclin D1 and PCNA expres-
sion. Notably, cells treated with a αWISP1 antibody and subsequently 
with IL6 showed fully restored proliferation capacity of phF compared an 
IgG control. Taken together, these results strongly indicate that WISP1-
induced IL6 expression contributes to the pro-proliferative effect on ibro-
blasts, which is likely orchestrated by a various proibrotic mediators.

Stephan Klee, Mareike Lehmann, Darcy E. Wagner, Hoeke A. Baarsma, 
Melanie Königshoff
Helmholtz Zentrum München - Comprehensive Pneumology Center

WISP1 mediates IL6-dependent proliferation in healthy 
and IPF-derived primary human lung ibroblasts

I-04I-Biochemistry
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The advent of modern neuroimaging with computed tomography (CT) and 
magnetic resonance (MR) imaging has allowed for a better diagnosis and 
characterization of nervous tissue abnormalities and diseases. Despite the 
deep insights offered by these imaging methods, their sensitivity and/or 
spatial resolution are often insuficient to study the structures of this very 
complex tissue at the cellular level. X-ray phase contrast imaging may pro-
vide the opportunity to overcome many of the limitations affecting current 
diagnostic methods. This presentation will give an overview of our recent 
advancements in the ield of pre-clinical neuroimaging research obtained 
by applying advanced X-ray phase contrast imaging techniques.
We investigate various medically-relevant cases in excised rat brain, and 
spinal cords, as well as human spinal cords without the application of 
any stain or contrast agent. Resulting images clearly depict the detailed 
organ anatomy of both the brain and spinal cord. Notably, phase contrast 
imaging exhibits high sensitivity to both white and gray matter in the cer-
ebellum, differentiates between pyramidal, granular and polymorphic cell 
layers within the hippocampus, and depicts all major anatomical regions 
of the spinal cord, including the anterior and posterior gray horns, the 
dorsal root and ganglion, the central canal and all the meninges. Finally, it 
discriminates normal from Tumor tissue and well visualizes the effects of 
spatially-fractionated radiotheraphy.

Giacomo Barbone, Alberto Bravin, Alberto Mittone, Giuseppe Battaglia, 
Pantaleo Romanelli, Valentin Djonov, Guido Cavaletti, Paola Coan
Ludwig-Maximilians-University Munich

X-Ray Phase Contrast micro-imaging in neuroscience

II-MethodsII-01
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The structure of chromatin is critical for many aspects of cellular physiol-
ogy and it is the primary medium to store epigenetic information. This 
structure is disassembled and reassembled during DNA replication, repair, 
recombination or transcription. During all those processes, deined chro-
matin regions should be accessible to the required factors resulting in 
extensive nucleosome turnover at given genomic loci.
Despite the biological relevance of these processes, little is known about 
the order of chromatin assembly steps and the molecular mechanisms 
that coordinate the required cellular machinery in time.
In order to address these questions our lab uses an in-vitro system that re-
sembles the formation of chromatin on double-stranded DNA. This in-vitro 
system not only enables us to dissect critical steps of assembly but also to 
verify selected predictions we make based on Nascent Chromatin Capture 
(NCC) results.
For the time-resolved-quantitation of chromatin bound proteins, we use 
the label free quantitative SWATH-MS (sequential window acquisition of 
all theoretical fragment-ion spectra) technology, which allows us to pre-
cisely describe the appearance and disappearance of histone PTMs, the 
levels of histone chaperones, the activity of histone writers/erasers or the 
concentration of distinct DNA binding factors. From these experiments, we 
have classiied the detected proteins in different functional groups depend-
ing on their binding behaviour.

Moritz Voelker-Albert, Miriam Pusch, Andreas Schmidt, Axel Imhof
Ludwig-Maximilians-University Munich

The Kinetics of Chromatin Assembly
II-02II-Methods
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Idiopathic Pulmonary Fibrosis (IPF) is an age-related disease with poor 
prognosis, rapid lung function decline, and high morbidity. While a few 
drugs have been shown to slow the deterioration of the lung, treatments 
which halt or reverse disease progression are nonexistent. While mouse 
models, such as intratracheal bleomycin administration or irradiation, are 
available to study ibrosis, they do not fully recapitulate the complexity of 
human disease. Ex vivo models of the human lung have been proposed, 
one of which is generation of Precision Cut Lung Slices (PCLS). Although, 
PCLS production from IPF explants is possible, IPF explants are rare and 
their physiology can interfere with proper PCLS generation using state-
of-the-arts methods. Here we present a novel model of ibrosis in human 
PCLS using a combination of proibrotic growth factors and signaling 
molecules. Our data demonstrate that PCLS remain viable after 5 days 
of treatment. Proibrotic changes of PCLS were qualitatively analyzed 
by histology and immunoluorescence and quantitatively measured by 
WST1, RT-qPCR, WB, and ELISA. Fibrotic marker gene expression was 
increased for FN1, SERPINE1, COL1A1, CTGF, and ACTA2 as early as 
24h of treatment. Additionally, protein levels of ibrotic markers exhibited 
an increase at 48 hours. In summary, this novel proibrotic assay induces 
characteristics of IPF in normal human PCLS and could be used to under-
stand the pathomechanisms driving IPF and evaluate novel therapies.

Hani Alsafadi, Britta Peschel, Ina Koch, Michael Linder, Jürgen Behr, 
Darcy E Wagner, Melanie Königshoff
Helmholtz Zentrum München

An ex vivo Model of Idiopathic Pulmonary Fibrosis using 
Human Precision Cut Lung Slices

II-MethodsII-03
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In the past decades researchers have attempted to create artiicial neural 
networks (ANNs) that, in one way or another, attempt to exhibit conscious-
ness. Even though consciousness per se is one of the few concepts in 
philosophy and science that is yet to be deined and that is often deemed 
elusive and even beyond comprehension, various artiicial intelligence 
(AI) systems are created with an endeavour to manifest this complex and 
mysterious property of biological (especially human) systems.
Using various computer simulations (such as CRONOS(Simons), Cy-
berChild and Go) as examples, and drawing on philosophical concepts 
and theoretical models this work will present why all current attempts at 
achieving conscious states are bound to failure. Speciically, the distinction 
between biologically implausible and biologically accurate ANNs will be 
drawn as the main obstacle on the way of ANNs manifesting conscious-
ness. I will focus on why biological plausibility (in terms of cortical archi-
tecture and functioning characteristics) is the only logical possibility of 
creating true intelligence and consciousness.
Finally, an emerging problem of the moral status of such ANNs will be 
introduced, with reference to the relevant theoretical works in philosophy 
and neuroscience, as well as the latest practical implementation attempt 
by the EU.

Natalia Filvarova
Ludwig-Maximilians-University Munich

On biological accuracy in neural networks and 
the “moral status” side effects of developing conscious 
machines

II-Methods II-04
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Rodent studies utilizing Virtual Reality (VR) have demonstrated that rats 
can be trained to navigate and forage in virtual environments. However, 
these systems restrict the rat’s range of behavior for exploring the virtual 
environment, introduce self motion sensory conlicts during head move-
ment and turning, and are limited to 2D locomotion behavioral readouts. 
To address these concerns, we designed the ratCAVE VR system, which, 
through 3D optical head tracking of unrestrained rodents, matches ves-
tibular and head motion related motion parallax sensory cues and al-
lows rats to freely move about a virtual environment embedded in a real 

environment. This allows the experimenter to record a wider range of 
behaviors (e.g. rearing, postural changes, head dipping, etc.). In this re-
port, we measured a wide range of spontaneous behavioral responses to 
virtual objects and instantaneous changes to the virtual environment (e.g. 
thigmotaxis and rearing onto virtual walls, visual cliff avoidance, and novel 
object exploration). This study provides a new source of evidence on the 
validity of virtual reality as a tool in spatial perception and sensorimotor 
integration studies, demonstrating through observations of spontaneous, 
naturalistic behavior that rats perceive, are immersed in and can interact 
with virtual environments.

Nicholas A Del Grosso, Weiwei Chen, Justin Joseph Graboski, Eduardo 
Blanco-Hernández, Anton Sirota
Ludwig-Maximilians-University Munich

Tracking Rats Exploring a Virtual World: Do They Believe 
what they See?
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Unraveling the common underlying mechanisms of aggregation toxicity 
in neurodegenerative diseases may enable the therapeutic targeting of a 
whole range of disorders. In this work, we use artiicial proteins rationally 
designed to form amyloid-like aggregates (termed β4, β17, and β23) as a 
model to investigate the toxicity mechanisms of protein misfolding in vitro 
and in vivo in the absence of potential loss-of-function effects.
Expression of mCherry-tagged artiicial amyloid-like proteins in primary 
neurons leads to a time-dependent appearance of cytoplasmic aggregates 
and neuronal cell death. Ongoing proteomic analyses aim at identifying 
molecular candidates involved in the underlying mechanisms of β-sheet 
induced cell death.
To study protein aggregation in vivo, we have generated a novel reversible 
β23 transgenic mouse model of neurodegeneration, based on the Tet-off 
system. After crossing the β23 mice to the activator CamKIIα:tTa mouse 
line, adult double transgenic mice express β23 speciically in the forebrain, 
including regions especially interesting for neurodegenerative diseases, 
such as cortex, hippocampus, and striaTum. Importantly, we observe brain 
size reduction in adult β23 expressing mice, suggesting that expression of 
the artiicial aggregating protein is suficient to induce a cytotoxic phe-
notype. Ongoing experiments include time-restricted expression of β23 
followed by histological and behavioral studies at different ages.
 

Irene Riera Tur

Max Planck Institute of Neurobiology

Artiicial aggregating proteins induce neuronal toxicity 
in vitro and in vivo

III-02III – Neurobiology 
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The enteric nervous system contains excitatory and inhibitory neurons 
which control A distinct population of cells in the gastrointestinal (GI) tract, 
called interstitial cells of Cajal (ICC), act as pacemaker in the GI tract by 
inducing rhythmic contractions of the smooth musculature. In addition, 
they transmit excitatory and inhibitory nitrergic neurotransmission, thereby 
orchestrating GI motility. However, no genetic functional data are available 
about plasticity and regeneration of ICC upon damage.
Using a tamoxifen-inducible mouse model, a CreERT2 knock-in allele 
at the endogenous c-Kit locus, we analyzed GI-motility upon ICC dam-
age by genetic loss of-function-studies in adult animals. Several weeks 
after depleting more than 50% of the ICC network, we interestingly 
observed reconstitution of normal GI transit. To gain further knowledge 
of the involved mechanisms, we used a tamoxifen-inducible luorescent 
reporter and followed the fate of the remaining ICC. Only after damage 
we found that some of these cells start to proliferate. However, long term 
experiments after ICC depletion showed that the amount of ICC does not 

increase signiicantly over time. Functionally studies showed an increased 
contraction force of the intestinal muscle cells. These indings suggests 
adaptive mechanisms in the intestinal wall. Therefore, we provide irst in 
vivo genetic evidence for a surprising plasticity of cells in the intestinal wall 
which normalizes gut function after damage of ICC.

Sabine Klein, Barbara Seidler, Andrei Sibaev, Jean-Marie Vanderwinden, 
Roland M. Schmid, Günter Schneider, Maximilian Reichert, Dieter Saur
Klinikum rechts der Isar, TUM

III-Neurobiology

Compensatory mechanisms after acute damage of the 
interstitial cells of Cajal (ICC) network
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Protein homeostasis (proteostasis) decline is believed to play a major role 
in neurodegenerative disorders. However, changes in proteostasis have 
not been suficiently monitored in mammalian disease models. Here, we 
use GFP-tagged irely luciferase (Fluc) as a proteostasis sensor, which 
requires chaperone assistance for proper folding and enzymatic activity, 
and forms inclusions when not folded correctly. A defect in cellular protein 
quality control can therefore be revealed by decreased speciic luciferase 
activity as well as changes in the cytoplasmic distribution of Fluc-GFP.
In Fluc-GFP-transfected primary neurons, reduced speciic luciferase 
activity and inclusion formation was observed in response to different 
pharmacological stressors. Moreover, Fluc-GFP reacted to expression of 
the aggregating protein mutant Huntingtin-exon 1 (mHtt) in transfected 
neuronal cultures.
To monitor proteostasis in vivo, we generated transgenic mouse lines 
expressing Fluc-GFP in the brain and crossed them to the R6/2 model. 
Unexpectedly, we observed increased speciic luciferase activity in 
1-week-old R6/2 mice, suggesting a transient upregulation of protein qual-
ity control mechanisms in pre-symptomatic animals. This effect was found 
in the hippocampus and cerebellum, regions that remain spared at early 
disease stages, but not in the striaTum or cortex, regions most vulner-
able to the disease. We are performing a proteomic screen to unravel the 
mechanistic basis of this funding.

Elena Katharina Schulz-Trieglaff, Ruediger Klein, Irina Dudanova
Max-Planck-Institut für Neurobiologie

Assessing the protein quality control system in 
the Huntington disease model R6/2 using a 
luciferase-based sensor

III-Neurobiology
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LEDGF/p75 protein is an epigenetic reader crucial for HIV integration and 
MLL1 fusion-driven leukemia development. Its interactions with HIV inte-
grase (HIV IN) and MLL1 are considered an attractive therapeutic target 
for drug development.
While the pathophysiological interactions of LEDGF/p75 are intensively 
studied, its physiological role remains unclear. In addition to HIV IN and 
MLL1-Menin, the LEDGF/p75 integrase binding domain (IBD) also inter-
acts with several other proteins. Our recent data revealed structural details 
of these interactions.
Interactions with the LEDGF/p75 IBD are maintained by an intrinsically 
disordered IBD-binding motif (IBM) common to all known cellular partners. 
Based on the knowledge of this motif, we identiied and validated IWS1 as 
a novel LEDGF/p75 interaction partner. Detailed mapping of physiologi-
cal interaction interfaces on the IBD revealed a notable overlap with the 
region involved in interaction with HIV IN. Utilizing the structural informa-
tion, we explained how HIV IN outcompetes the cellular proteins. Finally, 
the similar binding modes of LEDGF/p75 interaction partners represent a 
challenge for development of selective interaction inhibitors.

Petr Tesina

Ludwig-Maximilians-University Munich

Multiple cellular proteins interact with LEDGF/p75 
through a conserved unstructured consensus motif
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Tet1 catalyzes the oxidation of 5-methylcytosine (5mC) to 5-hydroxym-
ethylcytosine (5hmC), which can trigger DNA demethylation, and thereby 
modiies the chromatin environment. Moreover, Tet1 has been reported to 
associate with bivalent promoters, where it is thought to recruit repressive 
complexes during differentiation. While genome-wide studies have shown 
overall genomic localization of Tet1, its distribution and kinetics have not 
been investigated at the single-cell and single-molecule level. Here, we 
examine the distribution and kinetics of Tet1 using live-cell, FRAP, and 
single-molecule imaging in pluripotent stem cells. Since Tet1 levels appear 
to be tightly regulated, it is necessary to study them at endogenous levels. 
For this purpose, we used CRISPR/Cas9-mediated genomic integration of 
Tet1 and N-terminal mutants fused to luorescent proteins in pluritpotent 
stem cells. Our results show that full length Tet1 localizes predominantly 
to euchromatin loci. In sharp contrast, a Tet1 mutant consisting of only its 
C-terminal catalytic domain localizes to heterochromatin-rich chromocent-
ers. Interestingly, two separate N-terminal domains of Tet1, one of which 
includes a DNA-binding zinc inger, independently contribute to euchroma-
tin localization and protein mobility, suggesting multiple chromatin binding 
mechanisms. Collectively, we show for the irst time the dynamic subnu-
clear association of Tet1 expressed at physiological levels in pluripotent 
stem cells.

Joel Ryan, Christopher B. Mulholland, Elisabeth Schmidtmann, Katharina 
Brandstetter, Paul Stolz, Heinrich Leonhardt
Ludwig-Maximilians-University Munich
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Live-cell imaging reveals dynamics and distribution of 
Tet1 in mouse embryonic stem cells



36

T
a
lk

 a
b

s
tr

a
c
ts

Chromatin immunoprecipitation followed by deep sequencing (ChIP-Seq) 
is a widely used approach to study protein-DNA interactions. To analyze 
ChIP-Seq data, practitioners are required to combine tools based on dif-
ferent statistical assumptions and dedicated to speciic applications such 
as calling protein occupancy peaks or testing for differential occupancies.
Results: Here, we present GenoGAM (Genome-wide Generalized Additive 
Model), which brings the well-established and lexible generalized additive 
models framework to genomic applications using a data parallelism strat-
egy. We model ChIP-Seq read count frequencies as products of smooth 
functions along chromosomes. Smoothing parameters are estimated from 
the data eliminating ad-hoc binning
and windowing needed by current approaches. We derived a peak caller 
based on GenoGAM with performance matching state-of-the-art methods. 
Moreover, GenoGAM provides signiicance testing for differential occu-
pancy. Application to a ChIP-Seq dataset showed increased sensitivity by 
more than 5-fold over existing methods with controlled type I error rate. 
By analyzing a set of DNA methylation data, we further demonstrate the 
potential of GenoGAM as a generic analysis tool for genome-wide assays.

Georg Stricker, Alexander Engelhardt, Daniel Schulz, Matthias Schmid, 
Achim Tresch, Julien Gagneur
Technical University Munich

IV – Biophysics & Bioinformatics 

GenoGAM: Genome-wide generalized additive models for 
ChIP-seq analysis
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Metformin is the irst-line oral medication to increase insulin sensitivity in 
patients with type 2 diabetes (T2D). Our aim is to investigate metformin’s 
pleiotropic effect using a nontargeted metabolomics approach. We ana-
lyzed 353 metabolites in fasting serum samples of the population-based 
human KORA F4 cohort. To compare T2D patients treated with metformin 
(mt-T2D, n=74) and those without antidiabetic medication (ndt-T2D, 
n=115), we used multivariable linear regression models in a cross-
sectional study. We applied generalized stimating equation to conirm 
the initial indings in longitudinal samples of 683 KORA participants. In a 
translational approach, we used murine plasma, liver, skeletal muscle, and 
epididymal adipose tissue samples from metformin treated-db/db mice to 
further corroborate our indings from the human study. We identiied two 
metabolites signiicantly (P<1.42E-04) associated with metformin treat-
ment. Citrulline showed lower values and an unknown metabolite X-21365 
showed higher relative concentrations in human serum when compar-
ing mt-T2D with ndt-T2D. Citrulline was conirmed to be signiicantly 
(P<2.96E-04) decreased at seven years’ follow up in patients who started 
metformin treatment. In mice, we validated signiicantly (P<4.52E-07) 
lower citrulline values in plasma, skeletal muscle, and adipose tissue of 
metformin treated animals, but not in their liver. The lowered values of 
citrulline we observed by using a non-targeted approach, most likely result 
from metformin’s pleiotropic effect on the interlocked urea and nitric oxide 
cycle. The translational data derived from of multiple murine tissues cor-
roborated and complemented the indings from the human cohort.

Jonathan Adam

Helmholtz Zentrum München

Metformin effect on non-targeted metabolite proiles in 
patients with type 2 diabetes and multiple murine tissues
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B-cells contribute to the inlammatory process and the pathogenesis of 
multiple sclerosis (MS). The survival of B cells is regulated by the two 
cytokines BAFF (B-cell activating factor) and APRIL (A proliferation-induc-
ing ligand), which bind the receptor TACI (transmembrane activator and 
CAML interactor). TACI exists in two isoforms differing in the length of their 
extracellular domain (TACI short and TACI long). The aim of this project 
is to elucidate properties of these TACI isoforms in soluble (sTACI) and 
membrane-bound form.Gel-iltration showed spontaneous dimerization 
of our recombinantly produced sTACI long independent of a ligand, while 
sTACI short appeared as a monomer. Next, we analysed the afinity of 
the soluble proteins for their ligands, BAFF and APRIL by ELISA and the 
decoy function by luciferase assay. sTACI short bound APRIL (Kd=6.3nM, 
r2=0.99) with less afinity than sTACI long (Kd=223pM, r2=0.98). Ac-
cordingly, sTACI short (IC50=n.a., r2=n.a.) was a less potent decoy 
receptor for APRIL compared to sTACI long (IC50=1.37 nM, r2=0.95). 
BAFF showed similar binding afinity and decoy function in both soluble 
isoforms.The differences we observed in the binding afinity and decoy 
function between both sTACI isoforms could be relevant for B cell biol-
ogy. Further, these soluble recombinant proteins are now the basis for the 
development of isoform-speciic antibodies. We expect these antibodies 
would provide further insight into MS and B-cell mediated pathologies

Miriam Fichtner

Institut für Klinische Neuroimmunologie

Understanding B cells in Multiple Sclerosis: a closer look 
at the receptor TACI and its isoforms
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V-02V-Immunology

Immuno- and thymoproteasome assembly defect leads to 
severe immunodeiciency

Irina Treise

Helmholtz Zentrum München

By N-ethyl-N-nitrosourea (ENU) mutagenesis, we generated the mutant 
mouse line TUB006 that is characterized by severe combined immuno-
deiciency (SCID) and systemic sterile autoinlammation in homozygotes, 
and a selective T cell defect in heterozygotes. The causative missense 
point mutation results in the single amino acid exchange in MECL-1 
(multicatalytic endopeptidase complex subunit-1), the β2i-subunit of the 
immuno- and thymoproteasome. Yeast mutagenesis and crystallographic 
data suggest that the severe TUB006-phenotype compared to the MECL-
1 knockout mouse is caused by structural changes in the C-terminal ap-
pendage of β2i, which prevent the biogenesis of functional immuno- and 
thymoproteasomes. Proteasomes are essential for cell survival, and de-
fective proteasome assembly causes selective cell death of cells express-
ing the mutant MECL-1, leading to the severe immunological phenotype. 
In contrast to immunosubunits β1i/LMP2 and β5i/LMP7, mutations in the 
gene encoding MECL-1 have not yet been assigned to human disorders. 
The TUB006 mutant mouse line shows involvement of MECL-1 in immu-
nopathogenesis and provides the irst mouse model for primary immuno- 
and thymoproteasome-associated immunodeiciency that may also be 
relevant in humans.
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Secondary lymphoid organs arise during ontogeny at predetermined loca-
tions, whereas tertiary lymphoid organs (TLOs) develop at undetermined 
locations in adult organisms in chronic inlammatory diseases including 
atherosclerosis. However, the impact of TLOs on disease progression 
remains unknown. Previous studies have characterized artery TLOs 
(ATLOs) in the abdominal aorta of aged apolipoprotein E-deicient (ApoE-
/-) mice. Our recent studies in ApoE-/- mice using detailed aorta imaging, 
low cytometry, adoptive transfers, and transcript mapping showed ATLOs 
controlled highly territorialized aorta T- and B- cell responses: ATLOs 
promoted T/B cell recruitment; generated CD4+, CD8+, Foxp3+ T regula-
tory (Treg) effector and central memory T cells as well as switched IgG1+, 
IgA+, and IgE+ memory B cells and long-lived plasma cells; and converted 
naive CD4+ T cells into induced Treg cells;. Importantly, conditional medial 
vascular smooth muscle cell-speciic disruption of lymphotoxin β receptor 
signaling accelerated atherosclerosis, distorted ATLO T- and B- cell com-
partments, muted high endothelial venule neogenesis without affecting the 
systemic immune system. These data support the conclusion that ATLOs 
control atherosclerosis speciic T/B cell immune responses during aging in 
a highly territorialized manner, and that smooth muscle cell-lymphotoxin β 
receptor signaling participate in atherosclerosis protection via ATLOs.

Sarajo Mohanta, Desheng Hu, Changjun Yin, Andreas Habenicht
Ludwig-Maximilians-University Munich

V-Immunology

Immunity Goes Local: Artery Tertiary Lymphoid Organs 
Control Atherosclerosis T- and B- cell Immune 
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V-04V-Immunology

Intestinal microbiota modulates Reg3-dependent 
epithelial host responses 

Danica Bajic, Adrian Niemann, Raquel Mejias-Luque, Henrik Einwächter, 
Markus Gerhard, Roland Schmid, Christoph Thöringer

The intestinal microbiota plays a major role in modulating the gastrointes-
tinal interaction between the epithelium and the immune system. Further-
more, antibiotics are capable of changing the microbial composition and 
diversity in the gut leading to alteration of the host immune response, to 
yet unknown extent.
Testing intestinal epithelial and immunological responses of C57BL6 mice 
after antibiotic- and fecal matter transfer-induced microlora modulation 
revealed distinct patterns of microbiota changes after antibiotic treat-
ments. A major observation was dysbiotic-like microbiome in RFX-treated 
rodents. Mice treated with RFX also showed a downregulation of Reg3b, 
a lectin with antimicrobial and anti-inlammatory properties. In order to 
further investigate this, we used small intestinal organoids as an experi-
mental model and treated them with various factors present in the gut. 
What we found is that Reg3b is upregulated upon stimulation with recom-
binant Reg3b, which suggests a positive feedback loop as a module of its 
secretion, and a possible receptor involved in sensing its presence in the 
extracellular space.
In summary, we found that experimental manipulations of gut microbiota 
induce distinct host responses with Reg3b as a highly interesting factor 
of epithelial homeostasis. Treatments of small intestinal organoids aim to 
further elucidate the function of Reg3b in the small intestine and explain its 
inluence on the stem cell compartment.
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Resistance in cancer therapies is a major cause of treatment failure. 
Therefor new concepts especially for combination therapies are required. 
We have developed a three-dimensional (3D) microtissue model for high 
throughput screening in the search for compounds that act as radiosensi-
tizer. Here we present results of a validation assay quantifying growth inhi-
bition of the spheroids. The effect of chemotherapeutic drug temozolomide 
was compared to three histone deacetylase (HDAC) inhibitors and a MEK 
inhibitor. We observed a radiosensitizing effect after combined treatment 
with one HDAC inhibitor and the MEK inhibitor but not with the chemother-
apeutic agent. Microtissues from human glioblastoma cell line U87 were 
treated with compounds and 24 hours later irradiated with a single dose 
of 2 or 4 Gy. Spheroid growth was followed for up to 10 days using the 
Operetta high content imaging system. A cell viability assay performed on 
2D monolayers of the glioblastoma cells 7 days after irradiation was used 
to conirm the results. Treatment of 50 µM temozolomide led to signiicant 
growth reduction of U87 spheroids. Application of 1 µM of three different 
HDAC inhibitors each reduced spheroid growth, and one HDAC inhibitor 
revealed a radiosensitizing potential. Addition of 25 nM of the MEK inhibi-
tor gave also evidence of an increased radiosensitivity. These indings 
suggest that the 3D microtissue model is a promising tool to screen for the 
radiosensitizing potential of small molecules.

Sabine Richter, Rosemarie Kell, Michael Atkinson, Natasa Anastasov
Helmholtz Center Munich

VI-Cancer & Genetics

Phenotypic screening of radiosensitizing small 
molecules using human U87 glioblastoma 3D 
microtissues
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VI-02VI-Cancer & Genetics

Regulatory network in the steps of pancreatic 
Tumourigenesis

Thorsten Neuss, Henrik Einwächter, Roland M Schmid
Klinikum rechts der Isar

Background: Pancreatic cancer is one of the deadliest cancers. In contrast 
to other entities, very little is known about its development. The general 
model of Pancreatic Ductal Adenocarcinoma (PDAC) consists of trans-
differentiation of acinar cells into ductal cells (ADM) followed by precur-
sor lesions and PDAC. The classical mouse model of pancreas-speciic 
KrasG12D expression reliably mimics this process.
So far, several factors like Tgfa, Egfr, ROS und the Stat3 pathways have 
been studied for their effect on Tumour development and survival in the 
KrasG12D model. However, the inluence of these factors and pathways 
as well as their interactions in the earliest steps, namely ADM, remains 
unclear.
Methods: We used in vitro ADM assays of primary acinar cells. Via this 
assay, it is possible to cultivate acinar explants as a functional unit and 
analyse them. By using explants from different genetically modiied mice 
together with different pharmacologic agents, the crosstalk of individual 
pathways can be further elucidated.
Results: We have performed in vitro ADM assays with acinar from control, 
KrasG12D, Stat3Δpanc, EgfrΔpanc (and all possible combinations) mice 
and pharmacologic stimulation/inhibition of signalling pathways. For some 
ways we could show an inluence on each other.
Conclusion: The ADM in vitro assay is a sophisticated method to study the 
irst steps in Tumourigenesis in vitro. We will use data generated by this 
method to perform targeted experiments in vivo.



44

T
a
lk

 a
b

s
tr

a
c
ts

In various organisms, DNA double-strand breaks (DSBs) trigger the pro-
duction of siRNAs. In order to elucidate how DNA ends can give rise to 
double-stranded RNAs and thus siRNAs, we performed a genome-wide 
reporter screen in Drosophila cells for factors involved in this process. In 
addition to DSB repair factors and known siRNA biogenesis factors, the 
screen revealed that many splicing factors and spliceosomal components 
are required for eficient siRNA production. To exclude indirect effects 
via perturbed splicing of mRNAs coding for known RNAi factors and to 
further clarify the role of splicing, we tested the requirement for an intron 
in the damaged locus by site-speciic DNA cleavage with CRISPR-cas9, 
followed by deep sequencing of small RNAs. DNA breaks in intron-less 
genes or upstream of a gene’s irst intron did not trigger siRNA production. 
Cleavage downstream of introns, however, led to eficient siRNA genera-
tion. Detailed analysis of the siRNA proiles revealed further that double-
stranded RNA is generated prior to the actual catalytic step of splicing. 
Since introns are required but the splicing reaction per se does not occur, 
a nearby DNA break may trigger an mRNA biogenesis checkpoint via the 
stalled spliceosome

Karin Martina Merk, Klaus Förstemann
Ludwig-Maximilians-University Munich

A splicing-dependent mRNA biogenesis checkpoint 
triggers siRNA production at DNA double-strand breaks
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Rationale: Genome-wide association studies (GWAS) identiied frequent single 
nucleotide polymorphisms (SNPs) at the GUCY1A3 locus to be associated with 
coronary artery disease (CAD) and myocardial infarction (MI). GUCY1A3 encodes 
the α1-subunit of the soluble guanylyl cyclase (sGC), a key enzyme in the NO/
cGMP signaling pathway. The mechanistic link between common, non-coding vari-
ants at the GUCY1A3 locus with CAD risk remains elusive.
Objective: To functionally investigate the association of the lead SNP (rs7692387) 
at the GUCY1A3 locus with soluble guanylyl cyclase expression and activity.
Methods and Results: Reporter gene assays investigating the regulatory activity 
of the risk allele showed a 50% reduction in luciferase activity as compared to the 
non-risk allele (P=0.02). In silico analyses located the lead SNP (rs7692387) to 
a DNase hypersensitivity site and predicted speciic binding of the transcription 
factor ZEB1 to the non-risk allele. Experimental veriication by RNAi knockdown of 
ZEB1 showed a signiicant reduction in luciferase activity only for the non-risk al-
lele (P<0.01) but not for the risk allele. Knockdown of ZEB1 also led to a reduction 
of endogenous GUCY1A3 expression by 25% in HEK 293 cells and 16% in human 
aortic smooth muscle cells (hAoSMC) (both P<0.01). Stimulation of sGC with BAY 
41-2272 led to reduced migration only of hAoSMC homozygous for the non-risk 
allele. Genotype-dependent effects on platelets were studied assessing nitric oxide 
(NO)-mediated inhibition of platelet aggregation. Comparing ADP-induced plate-
let aggregation in homozygous risk and non-risk allele carriers after addition of 
the NO donor sodium nitroprusside, we observed signiicantly decreased platelet 
aggregation in non-risk compared to risk allele carriers (P<0.001). The effect was 
further augmented by the addition of the phosphodiesterase 5 inhibitor sildena-
il (P<0.0001). We also detected stronger cGMP-dependent phosphorylation of 
vasodilator-stimulated phosphoprotein in non-risk allele carriers by immunoblotting 
(P<0.05).
Conclusion: We for the irst time provide evidence that the intronic region lanking 
the lead SNP rs7692387 at the GUCY1A3 locus has regulatory properties, i.e. the 
non-risk allele leads – via interaction with the transcriptional modulator ZEB1 – to 
enhanced gene expression translating to phenotypes in hAoSMC and platelets. 
Targeting this pathway thus might represent a promising therapeutic strategy for 
patients at risk for CAD/MI.

Jana Wobst
German Heart Centre Munich

VI-04
Mechanistic link between the GUCY1A3 locus and 
coronary artery disease risk
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Failure of RQC machinery causes protein aggregation 
and proteotoxic stress

Biochemistry1

Timm Hassemer, Young-Jun Choe*, Sae-Hun Park*, Roman Koerner, 
Lisa Vincenz-Donnelly, Manajit Hayer-Hartl, F. Ulrich Hartl
Max Planck Institute of Biochemistry

The translation of aberrant mRNAs leads to ribosomal stalling at the 3’ end 
of the mRNA. In case of mRNAs lacking an in-frame stop codon, transla-
tion of the 3’-poly(A) tail results in the addition of a C-terminal polylysine 
tract to the nascent polypeptide chain, causing ribosomal stalling due to 
electrostatic interactions with the ribosomal exit channel. The translation 
products of erroneous mRNAs are rapidly recognized and targeted for 
proteasomal degradation by the ribosomal quality control (RQC) machin-
ery. We could show in a yeast model that deletion of the E3 ligase Ltn1p, 
a key component of the RQC complex, causes stalled polypeptides to 
form detergent-insoluble aggregates. The formation of these aggregates 
is dependent on another RQC component, Rqc2p, which catalyzes the 
addition of a C-terminal alanine/threonine (CAT) tail to the stalled poly-
peptide1. The aggregates interfere with general cellular protein quality 
control through sequestration of multiple cytosolic chaperones, including 
the essential Hsp40 chaperone Sis1p. Our results emphasize the crucial 
role of the RQC machinery in proteostasis maintenance and provide a 
possible explanation for the neurodegenerative phenotype observed in 

RQC-deicient mice.
1. Shen, P. S. et al. Protein synthesis. Rqc2p and 60S ribosomal subunits 
mediate mRNA-independent elongation of nascent chains. Science 347, 
75-78, (2015).
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Autophagy is a eukaryotic recycling pathway that leads to the delivery of 
cytoplasmic material to lysosomes for degradation. A central step in the 
pathway includes the conjugation of Atg8 to the lipid PE within autophagic 
precursor membranes. This reaction is driven by a ubiquitin-like conjuga-
tion cascade. In humans, there are at least seven different Atg8 homologs 
belonging to the subfamilies LC3 and GABARAP.
The mammalian protein TECPR1 has been proposed to be involved in 
selective autophagy, as well as in fusion of autophagosomes with lys-
osomes, but still the function of this newly characterized protein is largely 
unknown.
Here, we show that TECPR1 facilitates the conjugation of LC3C and the 
GABARAP family to artiicial membranes. We further identify TECPR1 as 
an important regulator of autophagosome traficking

Lisa Demple
Max-Planck Institute of Biochemistry

2Biochemistry 

Deciphering the role of TECPR1 in mammalian autophagy
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Bacteriophage ϕKZ, a founding member a family of ϕKZ-related phages, 
has the special transcription strategy. The transcription of its genes is car-
ried out without participation of host RNAP. We presume that ϕKZ is ca-
pable to do so using a pair of his own highly unusual multisubunit RNAP. 
Each RNAP contains at least 4 split viral homologs of N- and C-terminal 
parts of the large β’ and β bacterial RNAP subunits. One set of bacterial 
RNAP homologs, which is synthesized during the infection and respon-
sible for transcription of late genes, forms a non-virion RNAP (nvRNAP). 
Another set is present in virion particles so they compose a virion RNAP 
(vRNAP), which is probably injected into the host for transcription of early 
phage genes.
We obtained rat polyclonal antibodies raised against one of N-β’ homologs 
of vRNAP (gp180) and nvRNAP (gp55) and performed semi-quantitative 
analysis of RNAP subunits abundance in virions and infected cultures at 
different time points of infection. We found that vRNAP started is present 
at the very beginning of infection and its quantity remains constant during 
the early stage but increased dramatically on the late stage of infection. 
The nvRNAP appeared in the cells only midway through infection. We 
investigated intracellular localization of a vRNAP and nvRNAP complexes 
at different stages of an infection. Our data indicate that newly synthesized 
vRNAP may be associated with progeny phage particles and coordinated 
by phiKZ FtsZ-like protoilaments.

Erik Zhivkoplias, Maria Yakunina, Natalya Morozova, Konstantin 
Severinov

Saint Petersburg State University

Virion RNA Polymerase detection and characterization in 
infected cells

Biochemistry

3
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Bacillus proteases as potential agents for combating 
bioilms of opportunistic bacteria 

Olga Mitrofanova, Vladimir Evtygin, Margarita Sharipova
Kazan (Volga region) Federal University

Serratia marcescens is an opportunistic pathogen responsible for many 
hospital-acquired infections. Formation of bioilms is an important viru-
lence factor that increases the pathogenicity of S. marcescens. Even 
though different approaches to eradicate bioilms are being developed, 
there are still no reliable methods for preventing and combating them.
S. marcescens SR 41-8000 strain, isolated from a patient with urinary 
tract infection, was used in this study. On the fourth day of cultivation on a 
minimal medium bioilm formation was not observed, whereas rich nutrient 
media produced a high growth rate of the bioilm. On the irst and second 
day of cultivation cells adhere and start to produce extracellular polymeric 
substances (EPS). On the 6th day a bioilm layer becomes mature and 
consists of cells embedded in a thick self-produced matrix. The effect of 
Bacillus pumilus 3-19 proteases on the bioilms was examined. Enzymatic 
treatments were performed at the concentrations of 0.5 U/ml for subtilisin-
like protease (AprBp) and 0.1 U/ml for glutamylendopeptidase (GseBp). 
Addition of the enzymes led to a three times decrease in a bioilm density. 
Microscopy showed that proteases have a high degradation activity on 
EPS resulting in the disintegration of the bioilm structure and destruction 
of numerous cell-to-cell contacts. The concentration of the enzyme in the 
matrix of non-treated bioilms was 4.5 µg and after treatments it decreased 
to 1.8 µg for AprBp and 2.2 µg for GseBp
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Biochemistry

Investigating the molecular basis for the negative genetic 
interaction between RNAi and a poorly characterized 
chaperone protein in S. pombe

Ilaria Ugolini, Mario Halic
Ludwig Maximilians University Munich

Small RNA silencing pathways are involved in gene expression regulation 
and genome protection in many organisms (Aravin et al., 2007; Ghildiyal 
and Zamore, 2009;Mello and Conte, 2004). In ission yeast RNA interfer-
ence is responsible for centromeric heterochromatin formation and is 
involved in epigenetic silencing of subtelomeres and the mating type locus 
(Cam H.P. et al., 2005). sRNA mediated heterochromatin is fundamental 
for genome stability: it controls silencing or repetitive elements, integrity 
and proper chromosomes segregation. The effector silencing complex 
involved in RNAi dependent heterochromatin assembly is the RNA in-
duced transcriptional silencing complex (RITS), in which sRNAs loaded on 
Argonaute direct the complex to the target (Verdel A. et al., 2004).
We observed strong negative genetic interaction between the RNAi path-
way and a poorly characterized chaperone protein which leads to severe 
growth defects in double mutant cells. MS results and ChIP-seq localize 
this chaperone protein at the rDNA locus, even though we could not ob-
serve any change in rRNA level. Our current work is aiming to reveal the 
molecular basis of this negative genetic interaction.

5
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Biochemistry

The transcription factor CrebA mediates feeding via the 
secretory machinery in Drosophila Melanogaster

Haris Ahmad Khan, Tamas Schauer, Teresa Burrell, Carla Margulies
Ludwig Maximilians University Munich

Nutritional disorders such as obesity have become the greatest health 
challenges of the 21st century. Our lab has focused on gene regula-
tion which is involved for responses to fasting and satiation. We monitor 
changes in genome-wide RNA expression in the Drosophila head dur-
ing a fasting and feeding time course for 12 hours every 3 hours. To our 
surprise, the mRNAs encoding many of the genes composing the clas-
sic early secretory machinery are coordinately regulated in response to 
nutritional state. Because altering the expression of the secretory ma-
chinery will likely impact the secretion of many proteins and thus cell-cell 
signaling, we are investigating the mechanisms which coordinate this 
regulation. An obvious candidate to coordinate the regulation of these 
genes is CrebA which has already been shown to directly regulate early 
secretory genes during development. In addition, we show that CrebA is 
up-regulated within 3 hours of feeding both at the RNA and protein level 
preceding changes to the mRNA of the secretory genes. Currently, we are 
using transcriptional reporter assays and ChIP-seq methods to determine 
if CrebA coordinates the gene expression of the secretory machinery and 
thus indirectly regulate the expression of many secreted proteins. Interest-
ingly, lies overexpressing CrebA eat less suggesting a possible role for 
the transcription factor in feeding behavior. In brief, we are exploring key 
pathways can provide deeper insight in to nutritional disorders.

6



58

P
o

s
te

r 
a
b

s
tr

a
c
ts
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Mouth puckering astringency is not only perceived when consuming ali-
mentary products like certain fruit, tea or red wine rich in polyphenols but 
also elicited by cationic compounds such as proteins with a high isoelec-
tric point, amino functionalized polymers e.g. chitosan and multivalent 
metal salts. Although the molecular mechanism of the astringent sensation 
has been under investigation since the 1950s, there is yet no conclusive 
model comprising the chemical diversity of astringent compounds. Accord-
ingly, the signaling cascade of the perception is still rather ambiguous. 
Previous mechanistic studies focused on the characterization of protein-
astringent interactions within the bulk salivary phase, largely underestimat-
ing the contribution of a surface associated proteinaceous pellicle on the 
oral mucosa and the teeth in mediating astringency. Pursuing a label free 
quantitative proteomic approach we could demonstrate that salivary pro-
teins, jointly precipitated by the aforementioned astringents, are to a large 
degree part of immobilized salivary pellicle. Furthermore, transmission 
electron microscopy revealed the ultrastructure of these proteinaceous 
ilms to be signiicantly altered after the application of astringents. This 
modiication of surface associated proteins by astringent compounds may 
be a crucial factor contributing to the tactile aspect of the mouth puckering 
sensation in vivo.

Judith Delius

Technische Universität München

Does the Salivary Pellicle Contribute to the Astringent 
Sensation?

7
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One very important mechanism in regulating gene expression is post-
transcriptional gene regulation. The expression levels of a gene and its 
respective mRNA can be controlled via its respective 5’ and 3’ Untrans-
lated Regions (UTRs), f.e via binding of stabilizing or destabilizing RNA-
binding proteins (RBPs), which can result in changes in translation rates 
or mRNA decay. Single examples of RBPs, f.e Roquin and Regnase-1 
that play a major role in immune cell differentiation and/or function have 
been identiied. However, it is reasonable to believe that a large propor-
tion of RBPs shaping immune cell function remain unidentiied so far. The 
identiication of all RBPs bound to mRNA in a cell, also termed mRNA 
interactome capture, has become possible since the description of a newly 
developed technique. Our goal was to identify and characterize new post-
transcriptional regulators in T helper cells. We established this technique 
on primary T helper cells and performed 3 biological replicates in Th0, Th1 
and regulatory T cells. Additionally, we analyzed a kinetic of transcriptom-
ics and translatomics in T helper cells after activation, which allowed us to 
identify clusters of genes that a) have different hallives and b) are trans-
lationally regulated. We are currently analyzing these clusters together 
with Matthias Heinig, combining these data with the mRNA interactome 
data, which will reveal a set of RBPs that play in role in post-transcriptional 
regulation in T helper cells.

Christian Gallus, Michael Wierer, Matthias Mann, Caroline Friedel, 
Matthias Heinig, Elke Glasmacher
Helmholtz Zentrum München

Identiication of new post-transcriptional regulators in 
T helper cells

8
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Bioinformatics

Cytosine methylation states play a central role in the epigenetic network 
controlling gene expression, chromatin dynamics and genome stability. 
Direct modiication of cytosine is mediated by DNA methyltransferases 
(DNMTs) and counteracting Tet dioxygenases that oxidize methylated 
cytosines to hydroxymethyl-, formyl- and carboxycytosine (hmC, fC 
and caC). UHRF1 is an E3 ubiquitin ligase and an essential co-factor 
of DNMT1 maintaining DNA methylation levels. UHRF2 is a paralog of 
UHRF1 and binds to hmC in neuronal progenitor cells (NPCs), yet its 
function remains unclear. To shed light on the global epigenetic crosstalk 
between DNMT1, UHRF1 and UHRF2 during neuronal development, we 
generated knock-out mouse embryonic stem cell lines using a CRISPR/
Cas based strategy for transcriptome (RNAseq) and epigenome (RRBS 
and LC/MS/MS analysis) analyses. Our preliminary data imply non-redun-
dant regulatory functions of DNMT1, UHRF1 and UHRF2 on gene expres-
sion patterns and DNA methylation during neuronal progenitor differentia-
tion.

DNMT1, UHRF1 and UHRF2 mediated regulation of 
dynamic cytosine modiication states during neuronal 
progenitor differentiation

Martha Smets, Christoph Ziegenhain, Christopher Mulholland, Ines 
Hellmann, Sebastian Bultmann, Heinrich Leonhardt
Ludwig Maximilians University Munich

9
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Bioinformatics

Cellular function is controlled by a complex network of molecular path-
ways in which aberrant signaling proteins can lead to a variety of path-
way diseases such as cancer. The identiication of these dysregulated 
proteins and their post-translational modiications is driven by large-scale 
quantitative expression technologies and statistical analysis tools such 
as Perseus. Current analyses do not leverage the information contained 
in protein-protein interaction, or co-expression networks, but instead rely 
on manually curated networks. In order to enable an unbiased analysis of 
signaling we aim to provide easy-to-use statistical tools for the seamless 
integration of omics data with networks within Perseus. Supplementing 
the analysis, the visualization of signaling events in the network, such as 
changes in expression or post-translational modiication, will further aid 
the researcher in data exploration and hypothesis generation.

Jan Rudolph, Jürgen Cox
Max Planck Institute of Biochemistry

Perseus: Side-by-side statistics and visualization of 
Networks and Matrices derived from (prote)omics data

10
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Bioinformatics

Perseus is a computational platform that provides user friendly statistical 
tools for high dimensional proteomics data analysis, which takes numeri-
cal expressions data matrix as input. In this study, we aim to create a 
plugin to the Perseus software, which takes sequence as input data type. 
Sequence based analysis can be used in various biomedical research 
areas, such as biomarker discovery and drug target validation. We will use 
sequence features such as active sites, repeats, post-translational modi-
ication sites and protein domains as sequence features to train machine 
learning algorithms together with expression data matrices for classiica-
tion of proteins. Primarily, we will focus on using feature selection methods 
available in Perseus to select important sequence based features and 
apply the methodology as an example to search for aggregation prone 
proteins that cause neurodegenerative diseases. Hence, the goal is to 
provide a user friendly computational platform to do the sequence based 
analysis along with the quantitative expression based statistical analysis of 
high-throughput dataset to get complete biological insights into disease.

Shivani Shivani, Jürgen Cox
Max Planck Institute of Biochemistry

Perseus: A computational platform for the joint analysis 
of quantitative expression and protein/mRNA sequence 
data

11
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Bioinformatics

A fundamental question in systems biology is how genomic mutations 
inluence protein expression. This is relevant for naturally occurring vari-
ations as well as mutations related to diseases that are associated with 
genomic alteration like cancer. We present an extension to the Andromeda 
search engine as part of MaxQuant that is able to integrate sample-specif-
ic mutations obtained from sequencing data as well as generic information 
from databases of natural genomic variation or disease-related mutations. 
Furthermore, an open search mode is provided that does not rely on prior 
knowledge of the mutations. Finally, for heterozygous loci we present a 
new method for allele-speciic quantiication of expression, correcting for 
differing ionization eficiencies of the two peptides measuring the expres-
sion of the alleles.

Pavel Sinitcyn, Jürgen Cox
Max Planck Institute of Biochemistry

Searching for peptides resulting from natural and 
disease-related genomic variants in MaxQuant

12
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A modeling framework within which biogeochemical reactions in the envi-
ronmental systems can be described and inversely itted to the experimen-
tal data is introduced. Four key features of this simulation environment 
are: (1) a numerical tool for solving sets of unlimited, arbitrary, non-linear 
ordinary differential equations; (2) no limitation to the number or type of 
the reactions; (3) an easy to use module for nonlinear data-itting; (4) extra 
lexibility for inclusion of other inluential dynamics. The program is devel-
oped in MATLAB® environment and for running requires the ‘Optimization 
Toolbox’. The overall aim was to introduce a comprehensive tool for mod-
eling of complex reaction mechanisms, enabling environmental engineers 
and biochemists to understand and quantify the reaction kinetics of their 
investigated system. In this respect, the program can be employed either 
as an exploratory tool (e.g. using trial and error method) to unravel the 
kinetics of the mechanisms that are suspected to take place in a system. 
However, its main usage is to estimate the values of kinetic parameters by 
itting a reaction mechanism to the experimental data. The program is de-
veloped with simplicity of usage in mind and unlike other similarly oriented 
programs provides a simpler framework with more approachable and less 
complicated set of options that lets scientists focus more on the experi-
mental and theoretical features of research, and less on the mathematical 
and numerical aspects.

Mehdi Gharasoo, Martin Thullner, Martin Elsner
Institute of Groundwater Ecology, Helmholtz Zentrum München

A numerical platform for parameter estimation of 
kinetically complex biochemical systems

13
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Biophysics

Microtubules (MTs) are hollow cytoskeletal polymers that play essential 
roles in many cellular processes, including intracellular transport and chro-
mosome segregation. MTs possess a property called dynamic instability 
that causes MTs to switch between a stable and very dynamic states, ex-
hibiting growth and disintegration, which allow MT ends to explore the cell 
volume for its targets. In vivo, dynamic instability is extensively regulated 
by MT-associated-proteins (MAPs) and posttranslational modiications of 
tubulins present in the MT lattice, the structural bases of which are still 
obscure.
Recent developments in cryo- Electron Tomography (Cryo-ET) enabled us 
to visualize subcellular ultrastructure within large eukaryotic cells by the in-
troduction of novel sample preparation methods that include cryo-focused 
ion beam micro-machining, establishing correlative cryo-luorescence for 
the localization of organelles inside the cell and their structural characteri-
zation via EM tomograms. Using these methods, we visualized the native 
MT structure, with all the associated MAPs, in situ. Of particular inter-
est is the observation of discrete densities inside the MT lumen, termed 
luminal MAPs (lMAPs). We are in process of characterizing these MAPs 
biochemically and structurally using mass spectrometric methods and sub-
tomogram averaging. We believe lMAPs might provide novel insights into 
the dynamic instability of MTs.

Saikat Chakraboorty
Max Planck Institute of Biochemistry

In situ investigation of Microtubule-MAP interaction using 
cryo-electron tomography

14
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Biophysics

Post-crystallization treatments aim to adjust environmental variables of a 
crystal in order to improve the diffraction quality where most of them are 
applied to a single crystal. The new serial crystallography deals with sev-
eral microcrystals in a very short time lapse using free electron laser to ob-
tain diffraction data. Hereby we propose a new technique to treat several 
thousand of crystals in a short time scale using IR laser to control crystal 
humidity. CO dehydrogenase (CODH) is a known positive example of dif-
fraction improvement after being dehydrated. Before it reaches that state 
CODH crystals show a strong diffuse scattering. Using our new humidity 
controller IR laser system we studied crystal order from a single and serial 
crystallography approach, room temperature and cryo-cooled crystals. We 
determined that CODH microcrystals also show diffuse scattering which 
can be reshaped after consecutive laser exposures. The resolution limit of 
Bragg spots can be enhanced signiicantly after the treatment.
Together, these data are a proof of principle to be tested at the XFEL and 
show how we can control diffraction from microcrystals using IR laser as 
a post crystallization treatment. The IR laser application opens the pos-
sibility to improve diffraction quality on microcrystals which have a phase 
change during dehydration but also allow us to control diffuse scattering, 
known to be a useful tool to obtain signiicant crystallographic data.

Breyan Ross, Reiner Kiefersauer, Henry Chapman, Robert Huber
Max Planck Institute Biochemistry

IR laser effect on Bragg spots and diffuse scattering: 
protein crystal order probed by single and serial 
crystallography approach

15
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Biophysics

The ability of cells to sense and respond to their mechanical environ-
ment is central to many pathophysiological processes, however, many of 
the underlying mechanisms are still unknown. In the recent years, it has 
been recognized that cell adhesion forces are transduced in macromo-
lecular complexes called focal adhesions (FAs), which connect integrin 
cell surface receptors with the intracellular actin cytoskeleton. One of the 
crucial proteins for the mechanosensitivity of FAs is vinculin which directly 
binds the integrin activator talin as well as f-actin and bears mechanical 
forces of a few pN when cells adhere to extracellular matrix. Interestingly, 
an alternative splice isoform of vinculin called metavinculin can be found 
in distinct muscle cell types but its function is currently unknown. Metavin-
culin has been implicated in various cardiomyopathies and studies in our 
laboratory uncovered a difference in average molecular tension across 
the two vinculin isoforms. The aim of my PhD project is to further eluci-
date the differences between vinculin and metavinculin using a range of 
force-sensitive FRET-based tension sensors as well as a metavinculin-KO 
mouse model. Together, this work should not only contribute to a better 
understanding of vinculin force transduction and the role of metavinculin in 
cardiomyopathies, but also reveal more general insights about the mecha-
noresponse of cells through the expression of distinct splice isoforms.

Verena Kanoldt, Carleen Kluger, Anna Chrostek-Grashoff, 
Carsten Grashoff
Max Planck Institut of Biochemistry

Elucidating the role of vinculin and its splice isoform 
metavinculin during cellular force transduction
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Biophysics

Our aim is to generate cell-like microenvironments for the study of self-or-
ganizing proteins in a high-throughput manner. We will employ microluidic 
devices that will allow us to encapsulate the minimal set of components for 
the in-vitro expression of self-organizing proteins inside droplets. This will 
provide a suitable minimal chassis where any protein can be studied in a 
deine compartment under speciic conditions.

Daniela Garcia-Soriano, Michael Heymann, Lei Kei, Petra Schwille
MPI Biochemistry

In-Vitro Expression of self-organizing proteins in 
droplets.
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Membrane curvature is an essential phenomenon that occurs during 
biological processes, like endocytosis, exocytosis and membrane fu-
sion. There can be several factors involved in the induction and sensing 
of the curvature; one of these is the single or combined action exerted 
by scaffolding proteins and amphipathic helices (AHs). Such a combined 
mechanism is typical for BAR domain proteins (especially N-BAR), which 
are characterized by their peculiar banana-shape, known to imprint their 
curvature on membranes during endocytosis. Despite the importance of 
those processes, the underlying molecular mechanisms are not well un-
derstood. We employed a bottom-up approach to reconstitute membrane 
bending modules in vitro, from well-characterized components. Using the 
DNA origami methodology, we built a structure that resembles the shape 
of the BAR domain dimer. Furthermore, as we aim to replicate the ef-
fect and structure of N-BAR proteins we identiied additional peptidic AH 
components essential for membrane anchoring and curvature induction. 
We studied, using luorescence spectroscopy and microscopy techniques, 
the role of several AHs, which have been described to be important in 
membrane deformation events. Among them, the MPER domain of HIV-1 
gp41 and the AH of ESCRT-III complex demonstrated to bind strongly to 
membranes. We also established assays for binding the AHs to the DNA 
origami and proved the binding of those structures (DNA orig. with AHs) to 
model membranes.

Caterina Macrini, Henri Girao Franquelim, Petra Schwille
Ludwig Maximilians University Munich

Creating N-BAR mimicking DNA origami structures using 
amphipathic helices as membrane anchors
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The combination of total internal relection excitation and luorescence cor-
relation spectroscopy (TIR-FCS) provides extraordinary surface sensitivity 
and hence is a promising tool for the investigation of reversible binding 
of luorescently labeled ligands to surface-conined receptors covering 
the time range from micro- to milliseconds. However, TIR-FCS requires a 
demanding instrumentation, depends on many instrumental and sample-
speciic parameters, and obtained correlation curves can only be itted 
with substantially simpliied itting functions. Therefore, TIR-FCS has been 
used to date only to minor extent. Here, we investigate the effects of in-
strumental settings on the results obtained from TIR-FCS measurements. 
Moreover, based on simple, well-characterized model systems, we try to 
estimate the parameter space accessible to TIR-FCS.

Jonas Muecksch, Philipp Blumhardt, Petra Schwille
Max Planck Institute of Biochemistry

Measurement of Dynamics Close to a Surface by Total
Internal Relection Fluorescence Correlation Spectros-

copy
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Cancer

Due to their essential role in post-irradiation cell survival microRNAs 
present an attractive target for modifying the sensitivity of Tumour and 
non-Tumour tissues to therapeutic radiation doses.
A detailed miRNA expression kinetics of endothelial EA.hy926 cells after 
γ-irradiation revealed an immediate downregulation of the primary tran-
script of the miR~23a~24-2~27a cluster. This results in a time-dependent 
downregulation of the three mature miRNAs. A functional characteriza-
tion using pre-miR transient overexpression of the miRNAs conirmed 
that downregulation of the cluster suppresses apoptotic cell death after 
radiation exposure. In silico analysis was used to identify potential mRNA 
targets with an anti-apoptotic function. The X-linked inhibitor of apopto-
sis (XIAP) could be veriied as a direct target of all three cluster miRNAs 
using western blot and luciferase reporter assays. The impact of these 
microRNAs on apoptosis via XIAP regulation was solidiied by the inding 
that a siRNA mediated downregulation of XIAP showed increasing apopto-
sis levels to the same extent as the overexpression of the cluster micro-
RNAs did. Finally EA.hy926 western blots revealed a signiicant increase 
in XIAP protein level after irradiation, which can be associated with the 
time-dependent downregulation of the mature miRNAs.
In summary we conclude that downregulation of the miRNA cluster 
miR~23a~24-2~27a ensures endothelial cell survival by stabilizing XIAP 
protein levels.

Theresa Heider, Klaudia Winkler, Lisa Mutschelknaus, Michael J. 
Atkinson, Simone Moertl
Helmholtz Zentrum München

Down-regulation of the microRNA cluster 
miR~23a~24-2~27a enables survival of endothelial cells 
after radiation exposure
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Cancer

In addition to smoking ionizing radiation is a known carcinogen for lung 
cancer. Evidence for the combined effect of both agents has been pro-
duced for the Life Span Study (LSS) cohort of atomic bomb survivors of 
Hiroshima and Nagasaki by statistical association using standard models 
of radio-epidemiology [1]. However, little is known on the impact of detri-
mental molecular effects on lung cancer incidence. We integrate molecu-
lar biology and radio-epidemiology by developing mechanistic multi-scale 
models for the pathogenesis of adenocarcinoma. Since molecular meas-
urements of cancer tissue are not available for the LSS we have analyzed 
biological data on different histological lung cancer types in North Ameri-
can patients from The Cancer Genome Atlas [2]. The conceptual model 
design is motivated by the observation that genetic damage of smokers 
and non-smokers show mutually exclusive patterns characterized by 
oncogenes KRAS and EGFR/BRAF [2]. The design includes differential 
molecular pathways to lung cancer for smokers and non-smokers which 
might leave footprints in the incidence data. Targets of radiation and 
smoking in different stages of the diseases process are identiied based 
on goodness-of-it criteria and biological plausibility. From the preferred 
mechanistic model risk estimates for lung cancer caused by both smoking 
and radiation are derived.
[1] Furukawa et al., Radiation Research, 2010
[2] The Cancer Genome Atlas Research Network, Nature, 2014

Noemi Castelletti, Jan Christian Kaiser, Kyoji Furukawa, Helmut 
Küchenhoff
Helmholtz Zentrum München

Mechanistic modelling of radiation and smoking causing 
adenocarcinoma in the lung
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Exosomes are important intercellular communicators in the acute radiation 
stress-response. These nanometer-sized extracellular vesicles confer pro-
tective signals to neighboring cells and therefore promote the Tumorigenic 
and radioresistant phenotype of head and neck cancer cells.
Exosomes were isolated from conditioned medium of irradiated as well as 
non-irradiated head and neck cancer cells (BHY and FaDu) by serial ul-
tracentrifugation. Quantiication by NanoSight technology indicates an in-
creased exosome release from irradiated compared to non-irradiated cells 
24 hours after treatment. To test whether the released exosomes inluence 
the radiation response, exosomes isolated from non-irradiated and irradi-
ated donor cells were transferred on non-irradiated and irradiated recipient 
cells. Functional analyses after exosome transfer indicate that exosomes 
increase not only the proliferation but also the survival after irradiation in 
recipient cells. These indings mesh with an increased DNA double strand 
break repair after the transfer of exosomes isolated from irradiated cells.
Our results demonstrate that radiation increases exosome abundance and 
inluences their effects on recipient cells. This study indicates a functional 
role for exosomes in the response of Tumor cells to therapeutic radiation 
exposure, suggests that radiotherapy modiied exosomes inluence the 
cancer progression and encourages that exosomes might be a useful tool 
to improve therapy strategies.

Lisa Mutschelknaus, Carsten Peters, Klaudia Winkler, Theresa Heider, 
Michael Atkinson, Simone Mörtl
Helmholtz Zentrum München

Exosomes Derived from Squamous Head and Neck 
Cancer Promote Cell Survival after Ionizing Radiation
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Cancer

For the year 2020, it is estimated that the number of cancer deaths 
caused by pancreatic ductal adenocarcinoma (PDAC) will surpass colo-
rectal and breast cancer. The reasons for this development are resistance 
to chemotherapy. The resistance mechanisms are complex, and include 
a high degree of Tumor heterogeneity. Therefore better and eficient 
strategies for personalized assays are urgently needed.Utilizing three 
dimensional (3D) organoid culture derived from surgical specimen and 
endoscopic ine needle aspirations, we aim to address inter- and intraTu-
moral heterogeneity in order to develop personalized treatment strategies. 
To date, we are expanding the patient-derived organoid repository. Drug-
screens are performed using conventional chemotherapeutic drugs as well 
as targeted therapeutics directed against PDAC core pathways as well as 
individual vulnerabilities. All organoid lines that have been generated will 
be proiled using whole-genome exome sequencing and well as mRNA 
sequencing. Eventually, the genetic information will be combined with the 
results of drug screens as well as the clinical performance.The predictive 
value of these lines remains to be proven, however, having the opportunity 
to generate, expand and assay cells lines in real-time harbors great poten-
tial for individualized medicine.

Zahra Kamyabi-Moghaddam, Matthias Wirth, Karin Feldmann, Roland 
Schmid, Günter Schneider, Maximilian Reichert
Klinikum rechts der Isar

Pancreatic Cancer Patient-derived Organoids - 
Personalized Medicine in Real-Time
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Epidemiological data from patients undergoing radiotherapy for thoracic 
Tumours clearly show the damaging effect of ionising radiation on cardio-
vascular system. The long-term impairment of heart function and structure 
after local high-dose irradiation is associated with systemic inlammatory 
response, contraction impairment, microvascular damage and cardiac i-
brosis. The goal of the present study was to investigate molecular mecha-
nisms involved in this process. C57BL/6J mice received a single X-ray 
dose of 16 Gy given locally to the heart at the age of 8 weeks. Radiation-
induced changes in the heart transcriptome and proteome were inves-
tigated 40 weeks after the exposure. The omics data were analysed by 
bioinformatics tools and validated by immunoblotting. Integrated network 
analysis of transcriptomics and proteomics predicted induction of trans-
forming growth factor (TGF) beta signalling. The proteomics data indicated 
a perturbation of energy metabolism through inactivation of its key regula-
tor peroxisome proliferator-activated receptor (PPAR) alpha. The putative 
mediator role of mitogen-activated protein kinase (MAPK) cascade linking 
PPAR alpha and TGF beta signalling was supported by immunoblotting 
and ELISA. This study indicates that both signalling pathways are involved 
in radiation-induced heart ibrosis, metabolic disordering and impaired 
contractility, a pathophysiological condition that is often observed in pa-
tients that received high radiation doses in thorax.

Vikram Subramanian, Ingar Seemann, Juliane Merl-Pham, Stefanie M 
Hauck, Fiona A Stewart, Michael J Atkinson, Soile Tapio, Omid Azimzadeh
Helmholtz zentrum munchen

The Role of TGF Beta and PPAR Alpha Signalling 
Pathways in Radiation Response of Locally Exposed 
Heart: 
Integrated Transcriptomics and Proteomics Analysis
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Despite numerous efforts to develop novel therapies, pancreatic ductal 
adenocarcinama(PDAC) has remained one of the most devastating and 
lethal malignancies worldwide. B-cell chronic lymphatic leukemia(Bcl-3) 
is an atypical member of the Ankyrin repeat-containing IB family of NF-B 
inhibitors that was irst identiied as a candidate proto-oncogene in some 
patients with chronic lymphocytic leukemia. Accumulating evidence re-
veals that elevated Bcl-3 expression results in increased cell proliferation, 
cell survival and malignant potential. Numerous studies demonstrated an 
increase in Bcl-3 expression in different types of hematopoietic and solid 
cancers. However, the functional role of Bcl-3 in pancreatic cancer has not 
been elucidated so far.
In this study, we identify Bcl-3 as a regulator of proliferation, PanIN pro-
gression and Tumor development in pancreatic cancer. We show that Bcl-
3 is highly expressed in human PDACs and in a Kras12D mouse model of 
pancreatic cancer, correlating with prognosis and overall survival. Next to 
cyclin D1 expression, Bcl-3 promotes cell growth and cell survival in vitro 
and in vivo. Further, Bcl-3 leads to an acceleration in PanIN progression, 
Tumor development in a Kras12D mouse model of pancreatic cancer. In 
summary, our data provide the irst insights into the function of Bcl-3 in 
pancreatic cancer, and indicate that Bcl-3 has an important pro-Tumori-
genic role in pancreatic cancer development and progression.

Jiaoyu Ai
Technische Universität München

Bcl-3 acts as a proto-oncogene in pancreatic cancer in 
humans and mice
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The use of natural products targeting the tubulin cytoskeleton is a fun-
damental approach in therapy of e.g. breast cancer. These substances 
inhibit cell division of cancer cells. At the same time, efforts are made to 
alternatively target the actin cytoskeleton and achieve a similar effect. 
Attempts to ind new drugs with better proiles than standard therapeutics 
are running constantly.
We investigated two novel natural compounds, Disorazol and Chivosazol. 
Both are macrocyclic polyketides produced by the myxobacterium Soran-
gium cellulosum. Disorazol inhibits polymerization and induces depolym-
erization of tubulin, whereas Chivosazol sequesters monomeric actin. We 
compared the impact of both compounds on the cancer cell line MDA-
MB-231, and compared it to the effect on the breast epithelial cell line 
MCF-10A. Disorazol and Chivosazol both reduced metabolic activity and 
proliferation of the two cells lines concentration dependently. Adhesion 
and migration of MDA-MB-231 cells were reduced by both substances as 
well. Confocal microscopy conirmed the destruction of the tubulin struc-
ture through Disorazol and destruction of the actin cytoskeleton through 
Chivosazol.
In further studies we will investigate the molecular modes of action of both 
compounds, their effect on transcriptional regulation and potential other 
cellular targets.

Hilary Marlene Ganz, Christina Moser, Rolf Müller, Angelika M. Vollmar, 
Stefan Zahler
Ludwig Maximilians University Munich

Anti-Tumor effects of myxobacterial compounds 
targeting cytoskeletal structures

26



78

P
o

s
te

r 
a
b

s
tr

a
c
ts

Developmental Biology

All visual information is transmitted to the brain via the axons of retinal 

ganglion cells (RGCs). In the zebraish, RGC axons innervate the tec-
Tum, a layered midbrain structure involved in multisensory integration. 
A conserved feature of the projection to the tecTum is that RGC axons 
segregate into multiple distinct laminae, several of which are interleaved 
with non-retinal layers. However, the cellular mechanisms mediating the 
orderly segregation of retinal and non-retinal afferents remain elusive.
We have examined the role of the guidance molecule Slit1a in the segre-
gation of tectal input. Slit signaling through Robo receptors expressed by 
RGCs has previously been shown to regulate the ine laminar structure 
of RGCs. Morphological analysis of slit1a mutants revealed a severe 
disruption in the morphology of the retinotectal projection. In wild-type 
larvae retinal axons innervate four laminar domains. In slit1a homozygous 
mutants the two deep retinal input layers are completely absent, suggest-
ing that these RGC axons have either collapsed with the other domains or 
that non-retinal axons fail to interleave between the deep retinal domains.
We generated a slit1a:Gal4 line, which drives expression in tectal neurons 
as well as in a subset of RGCs. Future experiments will employ intersec-
tional genetic labeling and tissue-speciic gene editing techniques to test 
the hypothesis that RGC-derived and tecTum-derived Slit1a control differ-
ent aspects of retinotectal innervation.

Yvonne Koelsch, Estuardo Robles, Herwig Baier
MPI of Neurobiology

Segregation of retinal and non-retinal laminae in 
the tectum by the guidance molecule Slit1a
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Early Life Stress is considered a major risk factor in the development of 
psychopathology. This relationship is thought to be substantially mediated 
by glucocorticoid receptor activation and downstream signaling effects. 
Our aim is to dissect the localisation, dynamics, and function of this recep-
tor during early human neurogenesis in order to assess its role in the etiol-
ogy of psychiatric disorders.
The glucocorticoid receptor is expressed across different stages of human 
neurogenesis and shows translocation to the nucleus upon stimulation, 
suggesting a functional response. Subsequent RNA-Seq experiments 
are expected to show distinct yet overlapping functional proiles of down-
stream activated gene pathways over developmental stages.

Lilia Papst, Anke Hoffmann, Laura Diener-Hölzl, Michael Ziller, Elisabeth 
Binder, Dietmar Spengler
Max Planck Institute of Psychiatry

Glucocorticoid Receptor Dynamics and Function in Early 
Human Neurogenesis
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Evidence from epidemiologic studies suggested postnatal cigarette smoke 
(CS) as a main risk factor for early childhood chronic airway diseases. 
However, how CS is involved in pathogenesis alteration in airways and 
how it underlying respiratory morbidity is poorly known.
Therefore, 10-day-old neonatal wildtype and b-epithelial sodium ion chan-
nel (b-ENaC)-transgenic mice with cystic ibrosis-like lung disease mice 
were exposed to 4 day CS for acute stimulation. Bronchoalveolar lavage 
luid (BALF) scan demonstrates increased numbers of macrophages and 
neutrophils in neonatal wild-type mice exposed to CS, which was con-
irmed by upregulated Mmp12 and Cxcl1 expression level. BALF from 
b-ENaC-transgenic mice contained greater numbers of macrophages 
before CS exposure, and signiicant increased airway neutrophilia after 
CS exposure. Interestingly, wild-type and b-ENaC-transgenic mice demon-
strated epithelial airway and vascular remodeling following CS exposure. 
Quantitative morphometric analysis of lung sections revealed that CS 
exposure caused increased mucus accumulation in the airway lumen of 
bENaC mice compared to WT controls.
This translational study suggests that environmental tobacco smoke 
causes pathological progression of chronic bronchitis. Thus, children born 
in smoking families are expected to suffer from an increased risk of res-
piratory symptoms.

Jie Jia, Thomas M. Conlon, Carolina Ballester Lopez, Michael Seimetz, 
Mariola Bednorz, Zhe Zhou-Suckow, Norbert Weissmann, Oliver Eickel-
berg, Marcus A. Mall, Ali Oender Yildirim
Helmholtz-Zentrum Muenchen

Cigarette smoke exposure enhances the progress of 
non-infectious obstructive bronchitis in neonatal mice
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Transcription, the chief determinant of cell fate decisions, is traditionally 
studied on the specimens that consist of pooled cell material, averaging 
out the information coming from subgroups of cells with diverse transcrip-
tional states. However, it is imperative to understand the action of morpho-
gens on the molecular mechanisms governing early cell fate decisions of 
human pluripotent stem cells (hPSCs) precisely for enabling applications 
such as disease modeling or regenerative therapies. To reveal the dynam-
ics of transcriptional networks with high resolution, we developed a target-
ed sequencing technique (BART-Seq) for next-generation sequencing to 
analyze single hPSCs during time course experiments cost-effectively. We 
are studying 20-30 genes relevant for gastrulation in thousands of single 
cells puriied in dozens of time points to identify cohorts of transcriptional 
regulators that govern early differentiation during germ layer speciication. 
The method encompasses ive main steps: synthesis of barcoded for-
ward and reverse multiplexed primers, cDNA synthesis from single cells, 
barcoding of single cells during PCR, NGS, and data analysis. The high-
resolution transcriptional analysis of hPSCs during early differentiation will 
augment both basic research pinpointing the primary events that lead to 
the exit from pluripotency and germ layer speciication, and development 
of deterministic induction protocols of mesoderm-derived precursors for 
future medical applications.

Fatma Uzbas, Florian Opperer, Steffen Sass, Can Sönmezer, Nikola S 
Müller, Fabian J Theis, Micha Drukker
Helmholtz Center Munich

From Pluripotency towards Mesoderm: Transcriptional 
Switches Inspected at the Single-Cell Resolution
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About 70% of the proteins that are found in mitochondria are targeted 
from the cytosol to the mitochondrial matrix and the inner membrane via 
the TIM23 complex. The protein translocation by the TIM23 complex oc-
curs through a channel in the inner membrane and is driven by an ATP-
dependent Hsp70-based import motor of the complex. How these two 
processes are co-ordinated is not understood. Our study revealed that the 
two domain structure of Tim44, which is a TIM23 complex subunit, has a 
role in integrating these two processes. Tim44 is comprised of the N-
terminal and the C-terminal domain. Previous studies had shown that the 
N-terminal domain of Tim44 is involved in interaction with different com-
ponents of the import motor. The C-terminal domain, on the other hand, 
interacts with the inner membrane. Using a S. cerevisiae strain, N+C, 
which has its endogenous Tim44 deleted and the N- and the C-domains 
expressed together in trans, we show that the C-terminal domain of Tim44 
interacts with the entering precursor. Also, an in vitro pull-down assay 
showed that a channel component, Tim17, binds the C-terminal domain of 
Tim44. Taken together, this suggests that the N-terminal domain of Tim44 
interacts with the import motor components and the C-terminal domain 
with the channel component and the entering precursor. Finally, we pro-
pose that the coordination between the channel and the import motor is 
carried out by rearrangements in the two domains of Tim44.

Rupa Banerjee, Christina Gladkova, Koyeli Mapa, Gregor Witte, Dejana 
Banerjee
Ludwig Maximilians University Munich

Protein translocation into mitochondrial matrix by TIM23 
complex
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Epigenetic marks on histone tails are recognized by so-called ‘reader’ 
proteins. Bromodomain-containing protein 4 (BRD4) is such an epigenetic 
reader and binds to acetylated histone tails to activate transcription by re-
cruiting positive elongation factor b (P-TEFb). Small molecule BET inhibi-
tors like JQ1 target the bromodomains of BRD4 and displace the protein 
from acetylated chromatin. These novel inhibitors have been evaluated 
as promising agents for cancer therapy. However, most of this therapeutic 
activity has been attributed to BRD4, but it remains elusive how substan-
tial the contribution of BRD4 really is. Here, we deine the BRD4-speciic 
transcriptome of JQ1 activity in Raji, a Burkitt’s Lymphoma cell line. Using 
dominant-negative BRD4 mutants as a tool to speciically target BRD4 
function, we identiied 96 genes as the BRD4-speciic subset of genes 
that are repressed upon JQ1 treatment. These BRD4-speciic JQ1 target 
genes are highly enriched for genes involved in immunity and leukocyte 
biology, which highlights the role of BRD4 in the regulation of cell identity 
genes.

Tim-Michael Decker, Michael Kluge, Caroline Friedel, Dirk Eick
Helmholtz Zentrum Munich

Transcriptome analysis of dominant-negative BRD4 
mutants and BET inhibitor JQ1
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AR9 bacteriophage infecting B. subtilis belongs to a family of PhikZ-relat-
ed phages. This group uniquely harbors genes coding for 2 sets of distant 
homologs of the largest subunits of cellular RNA polymerases (RNAPs). 
However, no viral genes encoding any other compulsory components of 
cellular RNAPs can be identiied. Thus, RNAPs of PhikZ-related phages 
are attractive subject for comparative investigation of transcription mecha-
nism and RNAP evolution. Polypeptides from one set of RNAP homologs 
are found in AR9 virions and compose AR9 virion RNAP (vRNAP) that is 
injected in host cell along with phage DNA to transcribe early viral genes. 
Polypeptides from another set are the products of early phage genes and 
compose non-virion RNAP (nvRNAP) that transcribes late phage genes. 
nvRNAP was puriied and characterized in our lab, while the subunit com-
position of vRNAP remain unknown.
To investigate the AR9 vRNAP we obtained antibodies against one of the 
subunits and performed semi-quantitative analysis of its abundance during 
the infection. We also estimated the amount of vRNAP in virion particles 
(about 10 molecules per virion). For puriication of AR9 vRNAP we de-
signed an approach based on expression of a recombinant afinity-tagged 
vRNAP subunit in B. subtilis followed by phage infection. We expect that 
the multisubunit AR9 vRNAP will be assembled during infection and will 
contain overexpressed recombinant subunit along with the rest vRNAP 
subunits synthesized from the AR9 genome.

Marina Slashcheva, Maria Sokolova, Konstantin Severinov
St.Petersburg State University

Transcription strategy of the AR9 bacteriophage 
encoding non-canonical multisubunit RNA polymerases
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Mitochondrial diseases, caused by respiratory chain (RC) deiciency, 
include a wide range of clinical presentations, mainly affecting organs with 
high-energy requirements, e.g. the brain and heart. Krebs cycle defects 
are among the diseases that mimic or cause RC deiciencies. However, 
due to Krebs cycle essential role in cellular energy metabolism, human 
diseases associated with it are very rare. We report on three unrelated 
subjects with an early-onset generalized hypotonia, psychomotor delay, 
refractory epilepsy and elevated lactate in blood and cerebral spinal luid. 
By whole-exome sequencing, we identiied one nonsense and three dif-
ferent missense bi-allelic mutations in MDH2, which encodes the mito-
chondrial malate dehydrogenase involved in the Krebs cycle. All variants 
were predicted to be pathogenic and for all but one missense variant, 
we showed that the protein level and activity of the MDH2 was lost in 
ibroblasts of affected children with a signiicant accumulation of malate 
and fumarate. Lentiviral complementation with the wild-type MDH2 cDNA 
restored the MDH2 activity and introduction of corresponding mutations 
in Saccharomyces cerevisiae provided supporting functional evidence. 
MDH2 has been recently identiied as a novel pheochromocytoma/para-
ganglioma susceptibility gene. We show, for the irst time, that loss-of-
function mutations in MDH2 are also associated with severe neurological 
clinical presentations in children.

Mirjana Gusic, Véronique Paquis-Flucklinger, Holger Prokisch
Helmholtz Zentrum München

Mutations in MDH2, encoding a Krebs cycle enzyme, 
as a novel cause of early-onset severe encephalopathy
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Reactive oxygen species (ROS) are common by-products of cellular 
metabolism, whereby mitochondria are a major site for H2O2 generation. 
In this context, tight regulation of mitochondrial H2O2 levels is critical for 
their ability to participate in physiological cell signaling and to avoid non-
speciic oxidative damage. Therefore, an eficient enzymatic machinery 
has developed within the mitochondrial matrix. Key proteins involved in 
these processes are members of the thioredoxin and the glutathione sys-
tems. TXN2, a part of the thioredoxin system, is ubiquitously expressed 
with highest expression levels in brain. It is encoded by a nuclear gene, 
TXN2, containing a mitochondrial targeting sequence. Moreover, TXN2 is 
involved in controlling the intrinsic-mitochondrial apoptotic pathway. Ani-
mal studies suggest that TXN2 is essential for prenatal development.
In this study, we describe a 16-year-old adolescent suffering from early-
onset neurodegeneration and severe cerebellar atrophy, associated with 
a homozygous stop mutation in TXN2. Cellular studies revealed increased 
ROS levels, impaired oxidative stress defence and secondary mitochon-
drial dysfunction with reduced cellular respiration and diminished ATP 
production. Re-expression of TXN2 restored all these parameters. Supple-
mentations with antioxidants effectively suppressed cellular ROS produc-
tion, and led to moderate clinical improvement. Our results underline the 
importance of antioxidant treatment in affected patients.

Eliska Konarikova, Katharina Danhauser, Tobias Haack, Laura Kremer, 
Marlen Melcher, Irina Ingold, Sho Kobayashi, Caterina Terrile, Petra Wolf, 
Jörg Schaper, Ertan Mayatepek, Fabian Baertling, José Pedro Friedmann 
Angeli, Marcus Conrad, Tim Strom, Thomas Meitinger, Holger Prokisch, 
Felix Distelmaier
Technische Universität München

Human thioredoxin-2 deiciency impairs mitochondrial 
redox homeostasis and causes early-onset 
neurodegeneration
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Wild-type mice and heterozygous Ercc2 mutants were irradiated at the 
age of 10 weeks with doses between 0 Gy - 0.5 Gy (60Co-source). Ir-
radiated mice were sacriiced at different time points (4/24 h, 12/18/24 
months after irradiation) and tissues were collected. ERCC2 (also known 
as XPD, xeroderma pigmentosum group D; OMIM 278730) is a DNA 
repair helicase; homozygous mouse mutants develop cataracts 3 weeks 
after birth. We hypothesized that heterozygous mutants might show earlier 
onset of cataracts after irradiation due to increased radiation-sensitivity 
caused by deicient repair. Unexpectedly, heterozygous Ercc2 mutants 
did not develop radiation induced cataracts up to 24 months after irradia-
tion. However, we observed increased oxidative stress levels in the lens 
nuclei 4 h after irradiation. In addition, DNA repair (γH2AX), proliferation 
in the germinative zone (Ki67) and lens differentiation (DNaseIIb) will be 
examined immunohistochemically. DNaseIIb is heavily involved into the 
denucleation process during iber cell differentiation in the lens. No differ-
ences in DNaseIIb distribution could be observed in lenses up to 24 h after 
irradiation. Histological changes in retinal thickness have been observed 
in older animals independent of radiation dose and genotype. Metabolome 
analyses of lenses and plasma from wild-type mice and heterozygous 
mutants have been performed and the corresponding molecular changes 
in the lenses of irradiated mice will be discussed.

Sarah Kunze, Claudia Dalke, Cornelia Prehn, Alexander Cecil, Frauke 
Neff, Ute Rößler, Matthias Greiter, Maria Gomolka, Sabine Hornhardt, 
Lillian Garrett, Sabine M. Hölter, Kristian Unger, Michael Rosemann, 
Gabriele Möller, Omid Azimzadeh, Christoph Hoeschen, Wolfgang Wurst, 
Michaela Aubele, Horst Zitzelsberger, Soile Tapio, Michael Atkinson, Jerzy 
Adamski, Ulrike Kulka, Jochen Graw
Helmholtz Center Munich

Low-dose radiation effects in lens and retina in Ercc2 
heterozygous mutants and wild-type mice
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The shelterin complex protects telomeres from erosion and chromo-
somal fusions. In Schizosaccharomyces pombe, the shelterin component 
Ccq1 recruits telomerase and the Snf2-like/HDAC complex SHREC to 
telomeres. Here we show that Ccq1 also interacts with the H3K9 methyl-
transferase complex CLRC and dissect the functional consequences of 
recruiting different heterochromatic complexes. We demonstrate that Ccq1 
and CLRC co-localize on chromatin near the telomeric repeats. Deletion 
of Ccq1 abolishes binding of CLRC to telomeres and reduces levels of 
H3K9me2. However, this decrease in methylation is primarily caused by a 
general depletion of histone H3 at subtelomeres. Importantly, nucleosome 
maintenance by Ccq1 is independent of CLRC but mediated through the 
recruitment of SHREC. Furthermore, repression of the ncRNA TERRA 
by Ccq1 depends on the chromatin remodeler subunit of SHREC, link-
ing Ccq1’s role in silencing to nucleosome stability. Conversely, we found 
that CLRC promotes the stable binding of shelterins to telomeres, inde-
pendently of HP1 proteins. Moreover, CLRC prevents the interaction of 
Ccq1 with the NHEJ DNA repair factor Ku70, reinforcing the structural role 
of CLRC at telomeric ends. In conclusion, our indings reveal how Ccq1 
coordinates key functions at telomeres through different heterochromatic 
complexes, revealing a much more complex role of shelterin than previ-
ously anticipated.

Marta Forn, Ignasi Forne, Thomas van Emden, Sabine Fischer-Burkart, 
Ramon Ramos Barrales, Marco Simonetta, Dave Toczyski, Axel Imhof, 
Sigurd Braun
Ludwig Maximilians University Munich

Ccq1 maintains nucleosomes and shelterins at telomeres 
by recruiting different heterochromatic complexes
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RNA surveillance is key to the normal functioning of cells. While a few 
genes encode proteins, many generate non-coding transcripts. Some of 
the latter have speciic functions but others can be ‘cryptic’ transcripts or 
even transcripts that are needed only at speciic times in development. 
In ission yeast the RNA surveillance machinery, the nuclear exosome, 
prevents the accumulation of these transcripts. Interestingly, the exosome 
has been shown to also contribute to facultative heterochromatin silenc-
ing. Establishment and maintenance of heterochromatin in S. pombe are 
controlled by several partially overlapping mechanisms, such as RNAi or 
H3K9me.
We have recently shown the role of the nuclear membrane protein Lem2 
in collaboration with these mechanisms, both in the establishment and 
localization of constitutive heterochromatin. RNA-seq studies in lem2 
mutants revealed that Lem2 is a general repressor affecting transcripts all 
over the genome. A very signiicant amount of those transcripts overlap 
with targets of the exosome. RT-qPCR studies in both lem2 and exosome 
mutants have shown that their genetic relationship is synthetic and com-
plex. We have carried out a high-throughput yeast-two-hybrid screen, and 
identiication of Lem2 interactors will aid to unveil the link between lem2 
and the exosome.
Altogether, the ongoing experiments will help uncover the repressive path-
ways and molecular mechanisms by which Lem2 cooperates with the RNA 
surveillance machinery.

Lucia Martin Caballero, Ramon Ramos Barrales, Marta Forn Bernaus, 
Paula Georgescu, Zsuzsa Sarkadi, Sigurd Braun
Ludwig Maximilians University Munich

Deciphering the role of the nuclear membrane protein 
Lem2 in RNA surveillance
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Seckel syndrome 1 or Microcephalic Primordial Dwarism (SS1, 
OMIM:210600) is a rare disorder that is inherited as an autosomal re-
cessive trait. This type is characterized by mutation in the ATR gene on 
chromosome 3 (3q22-q24). ATR (Ataxia-telangiectasia mutated and Rad3-
related) kinase regulates DNA damage response, cell cycle checkpoints 
and DNA repair and has a wide range of trigger proteins. The deiciency or 
absence of this kinase can leads to dramatically changes in cells and early 
aging of organism appropriately.
In this work we compared the reparation process in human ibroblasts, 
which were taken from healthy patients skin and patient with seckel syn-
drome.
The DNA damages were caused by ionizing radiation (2 Gy dose). After 
that cells were incubated during 1, 2, 12 and 24 hours. Using indirect 
immunoluorescence method was indicated differences of DNA damage 
response in seckel syndrome patient cells and healthy patient cells.

Anastasiia Sergeevna Turenko
Saint-Petersburg State University

Seckel syndrome: particularities of the reparation
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Gene expression in B and T cells is in general tightly regulated at multiple 
levels and through complex mechanisms. Only upon antigen recognition 
T and B cells become activated, proliferate, and differentiate; a process 
that is mediated, among others, by activation of the transcription factor 
family NF-κB (Corn et al., 2005). Bcl-3 has been described as a regula-
tor of transcriptional activity, most likely through inhibition or activation of 
NF-κB family members (Nolan et al., 1993, Fujita et al., 1993). However, 
the existing literature is conlicting and various modiications of Bcl-3 and 
mechanisms of Bcl-3-mediated gene regulation have been proposed. 
It’s mode of action seems to be especially of interest in leukemia and 
cancers. Many patients with chronic lymphocytic leukemia (CLL) but also 
some other types of B or T cell lymphoma have mutated versions of Bcl-3 
(Ong et al., 1998). Still, the molecular function of Bcl-3 in Tumorigenesis 
remains to be elucidated.
We have preliminary unpublished data that demonstrate that Bcl-3 inter-
acts with various components of the spliceosome and the overexpression 
of Bcl-3 leads to an increase in intron retention. This indicates a role of 
Bcl-3 in gene regulation not only on a transcriptional, but also on a post-
transcriptional level. We want to elucidate this new role of Bcl-3 in gene 
regulation by identifying not only its novel interaction partner, but also by 
analyzing and describing its mode of action.

Annalisa Schaub, Christine Wolf, Stefanie Hauck, Elke Glasmacher
Helmholtz Zentrum München

A novel role for the transcriptional regulator Bcl-3 in 
splicing

40



92

P
o

s
te

r 
a
b

s
tr

a
c
ts

Immunology

Regnase-3 has a CCCH-type zink inger motif and forms a family together 
with Regnase-1, -2 and -4 (also known as MCPIP1-4 or Zc3h12a-d) [1]. 
The function of Regnase-3 in immune cells has not been characterized 
so far, whereas the role of Regnase-1 and -4 has been described for the 
immune system [1,2]. Regnase-1 targets the degradation of speciic mR-
NAs, including Il6, Nfkbiz and its own mRNA, leading to a strong immune 
related phenotype [1,3]. Therefore a role of the family member Regnase-3 
as modulator in the immune system has been assumed and mice deicient 
for Regnase-3 have been obtained.
An initial phenotypic description of Regnase-3 deicient mice revealed lym-
phadenopathy in a high number of evaluated mice coming along with el-
evated IFNγ serum levels. Impaired lymph nodes contained an increased 
absolute cell count of many immune cells with a clear shift towards fol-
licular B cells. Regnase-3 deicient mice with lymphadenopathy were also 
characterized by an increased number of neutrophils and immature B cells 
in the spleen.
Further phenotypic analyses, including FACS, histology and infection 
models will uncover the unique role of Regnase-3 in maintaining a highly 
regulated immune response and determine malfunctions resulting from 
Regnase-3 deiciency.
[1] Matsushita, K. et al., Nature, 2009 [2] Minagawa, K. et al., J Immunol, 
2014 [3] Mino, T. et al., Cell, 2015

Matthias v. Gamm, Elke Glasmacher
Helmholtz Centre Munich

Regnase-3, an RNase that is essential to dampen 
the immune response
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Interstitial lung diseases (ILD) are a large group of disorders, including 
idiopathic pulmonary ibrosis (IPF), characterized by progressive scarring 
of the lung. Monocytes are classiied into classical, intermediate, and non-
classical monocytes. Their activation proile correlates with expression of 
CCR2 and CX3CR1. We analyzed the immunophenotype of peripheral 
blood monocytes from ILD patients by low cytometry and compared with 
control. Circulating non-classical monocytes were signiicantly decreased 
in IPF (6.95±4.47% vs 9.60±3.7%, p<0.05) and non-IPF ILD (5.70±3.97 
vs 9.60±3.7, p<0.001) compared with control. Their number correlated 
signiicantly with diffusing capacity of the lung for carbon monoxide (IPF 
r=0.4165 p=0.001, Non-IPF ILD r=0.3246 p=0.05). CX3CR1+ classical, 
intermediate, and non-classical monocytes were signiicantly decreased 
in IPF (p<0.05) and non-IPF ILD (p<0.05). CCR2+ classical monocytes 
were signiicantly decreased in IPF (97.44±9.95 vs 99.73±0.24, p<0.01) 
and non-IPF ILD (96.49±13.8 vs 99.73±0.24, p<0.05). CCR2hiCX3CR1lo 
monocyte phenotype was signiicantly increased in the monocyte popula-
tion in non-IPF ILD (89.09±6.54 vs 84.72±5.57, p<0.01 and a CCR2loCX-
3CR1hi phenotype was signiicantly decreased in IPF (10.72±6.98 vs 
13.81±5.3, p<0.05) and in non-IPF ILD (8.68±6.32 vs 13.81±5.3, p<0.001). 
This study suggests that the depletion and the activation of distinct phe-
notypes of circulating monocytes might contribute to the pathogenesis of 
ILD.

Flavia Regina Greiffo, Isis Fernandez, Marion Frankenberger, Jürgen 
Behr, Oliver Eickelberg
Helmholtz Zentrum München

Circulating monocytes from interstitial lung disease 
patients show an activated phenotype

42



94

P
o

s
te

r 
a
b

s
tr

a
c
ts

Immunology

Over the years, pancreatic cancer remains one of the most lethal cancer 
type. Expression of Snail, a transcription factor and epithelial-mesenchy-
mal transition (EMT) marker, is found in many pancreatic cancer patients. 
To investigate its function in pancreatic carcinogenesis, we generated a 
conditional Snail expression mouse model and crossed it with the well-
established p48-Cre;KrasG12D mice. The mice with pancreatic-speciic 
expression of KRASG12D and Snail (Kras;Snail mice) developed pancre-
atic cancer with a median survival time of 6.3 months, signiicantly shorter 
than 15.3 months of p48-Cre;KrasG12D mice (Kras mice). However, both 
Kras and Kras;Snail Tumors have similar EMT program and Snail expres-
sion does not increase metastasis rate. We performed cDNA microarray 
and Gene Set Enrichment Analysis (GSEA), and discovered that cell 
cycle, inlammation as well as some other immune-related pathways are 
promoted upon Snail expression. To dissect the role of the inlammatory 
microenvironment induced by Snail, we crossed in Prkdcscid and Il2rg null 
alleles, which functionally eliminate mature B cells, T cells and NK cells. 
Surprisingly, such immunodeiciency in Kras;Snail mice doubled their me-
dian survival time. This work indicates that Snail is an important prognostic 
marker for pancreatic cancer and underscores the importance of immuno-
therapy as a potential treatment of this deadly disease.

Chuan Shan, Mariel Paul, Barbara Seidler, Angelika Schnieke, Günter 
Schneider, Dieter Saur
Technische Universität München

Snail expression accelerates pancreatic cancer 
progression by promoting inlammation
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Psoriasis is a chronic inlammatory skin disease affecting up to 5% of 
the world population. This disease is characterized by overexpression of 
range of proinlammatory cytokines including IL-36. The IL-36 cytokines 
are members of the IL-1 superfamily, consisting of three agonists IL-36a, 
IL-36b and IL-36g, and an antagonist - IL-36Ra. Signal from all of IL-36 
family members are transmitted through a speciic receptor IL-36R. All 
three IL-36 agonists are overexpressed in psoriatic lesional skin, while 
IL-36g is prevalent. IL-36g injection in mice skin provokes a psoriasis-like 
phenotype forming a perspective psoriasis model. Human IL-36g use in 
this model is more convenient as dependence of its processing and activ-
ity is better characterized. However the ability of human IL-36g to activate 
murine IL-36R needs an experimental proof, which was the goal of this 
work.
Two sets of human lung cancer cells A-549 were transfected with plasmid 
containing either full-length human or murine IL-36R. Then these cells 
were treated by human recombinant IL-36g in different concentrations. 
Cells secreted IL-8 in the extracellular medium in response to IL-36g. IL-8 
concentration in the supernatant was determined by ELISA. It was shown 
that cells transfected with both human and murine receptors responded to 
human IL-36g with the same power. It indicates the similar afinity of hu-
man IL-36g to the murine IL-36R.
Therefore human IL-36g could be used for generation of murine psoriasis 
model.

Roman Kalinin, Mariia Ladygina, Aygul Khizhina
SPBSU

Human IL-36g interacts with murine IL-36 receptor
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Johannes Lichti, Kathrin Davari, Christian Gallus, Matthias Heinig, Caro-
line C. Friedel, Elke Glasmacher
Helmholtz Zentrum München

Activation of immune cells results in one of the most rapid and extreme 
changes in functional properties known, yet it remains enigmatic how this 
is accomplished. We analyzed temporal dynamics of transcription, splic-
ing and translation during T effector cell activation by combining 4sU-Seq, 
RNA-Seq and ribosome proiling. Although gene expression responses 
vary in speed and magnitude, transcription and translation are highly cou-
pled with transcriptional regulation dominating. Whereas the cell is primed 
for rapid transcriptional activation, the translational machinery is increas-
ingly synthesized. Interestingly, cotranscriptional splicing lags behind at 
irst, depending on time and magnitude of transcriptional upregulation. 
This is later overcome and correlates with progressive Ser-2 phosphoryla-
tion of the CTD of RNA Polymerase II, its increased interaction with splic-
ing factor U2AF65, and activation of the elongation-complex pTEFb. In 
summary, the immune response is almost entirely driven by transcriptional 
regulation, but translation and splicing are globally readjusted, ensuring 
temporal coupling to transcription.

Genome-wide analysis of gene regulation in T helper cell 
activation
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Methods

Background: Adenosine Monophosphate (AMP) is one of the most impor-
tant biomolecules in living cells. It is essential for numerous biological pro-
cesses and is the core structure of many biomolecules. Regarding to this, 
AMP must have played a crucial part in the chemical evolution towards the 
origin of life, inluencing also non-living or “not yet living” processes, like 
nanostructure self-assembly.
In previous studies we revealed that phosphate salts may catalyze the self 
assembly of nanostructures by solid-solid wetting deposition (OSWD), a 
process which enables insoluble molecules to assemble on mineral sur-
faces. The molecules originate from dispersed particles which behave like 
liquids wetting surfaces.
Purpose: Are phosphate groups containing biomolecules, like nucleotides, 
able to catalyze this self assembly phenomenon?
Methods: We used mixtures of nucleotides and water in a OSWD reaction 
to coat graphite substrates with Polycyclic-Aromatic-Hydrocarbons (PAH). 
For this studies we used Chinachridon (QAC), a pigment which shows a 
coverage of 10-15% under standard conditions. The coverage was meas-
ured using Scanning-Tunneling-Microscopy (STM).
Results: We demonstrate that AMP shows signiicantly the highest ability 
to catalyse solid-solid wetting self-assembly of PAHs on graphite. This let 
us suspect that catalytic reactions in temporal nanoscopic coninements of 
water may have played an important part in chemical evolution with AMP 
as a crucial actor.

Andrea Greiner, Frank Trixler
Deutsches Museum

Adenosine Monophosphate Catalyzes Organic 
Nanostructure Self-Assembly
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Hormones and neurotransmitters play a role in virtually every function 
of the body and, therefore, are often connected to diseases. This makes 
it very important to identify and quantify those molecules. Within the 
Helmholtz Center Munich, the Institute of Developmental Genetics (IDG) 
and the Institute of Diabetes and Obesity (IDO) research Parkinson and 
Diabetes, respectively, both of which are heavily connected to certain 
neurotransmitters. Consequently, the group of Molecular EXposomics 
(MEX) developed a method for the measurement of neurotransmitters, as 
biomarkers of effect, in the brain tissue of mice and applied it successfully 
last year. Those neurotransmitters namely are Norepinephrine, Epineph-
rine, Dopamine, 3,4-Dihydroxyphenylacetic acid, Homovanillic acid, 
3-Methoxytyramine, Serotonin and, 5-Hydroxyindoleacetic acid. To further 
advance this method a new HPLC system from the company Thermo 
Fischer Scientiic was recently ordered.
This system consists of an isocratic pump, which can control pressure up 
to 600 bar. Additionally, it consists of a cooled and fully automatic au-
tosampler that can store and run multiple samples in a row. The latter, an 
electrochemical detector, offers multiple channels where different voltages 
can be applied and, therefore, more information and thus selectivity can 
be gained during one measurement. It is also possible to add multiple 
detector or electro cleaning cells for an improved adaptation of the method 
to new challenges.

Joachim Nagler
Helmholtz Zentrum München

Presentation of a New HPLC System for the Measurement 
of Hormones and Neurotransmitters
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Mitochondria functions are essential for cell survival. Pathological situ-
ations, e.g. cancer, can impair mitochondrial function which is relected 
by an altered morphology. So far, feature description of mitochondrial 
structure in cancer remains largely qualitative. In our previous study [1], 
we proposed a learning-based approach to quantitatively assess Tumor-
ous mitochondria structure using convolutional neural network (CNN). Our 
method is able to produce a score between [0 − 1] for each patch extract-
ed from a given mitochondria image, where score 0 and 1 corresponds to 
pure healthy and pure Tumor respectively. Using these patch scores we 
calculated the image score and heterogeneity index for each mitochondria 
image.
Although this method worked quite well and is able to classify mitochon-
dria images with high accuracy. But the score of heterogeneity index 
can be contaminated by impurities and dead mitochondria present in the 
image. Moreover we assumed that there will be at least one mitochondria 
present in a patch, which may not be the case for each patch. In our cur-
rent work we resolved these problems by segmention and classiication 
of each individual mitochondria based on a recently proposed network 
structure USK-net [2].
Using this approach our estimate of heterogeneity is more accurate. This 
precise analysis of heterogeneity can provide inference about the correla-
tion between high heterogeneity and chemotherapy resistant Tumors.

Manish Kumar Mishra, Sabine Schmitt, Carsten Marr, Nassir Navab, 
Hans Zischka, Tingying Peng
Technical University of Munich

Pixelwise classiication of cancerous mitochondria using 
USK-NET
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ß-butyrolactone (BBL) is a hygroscopic colorless liquid that can undergo 
ring opening polymerization to yield polymer plastics. Microbial production 
of BBL remains elusive and detection of the lactone in impure samples is 
dificult. Here we describe a rapid colorimetric method for the detection 
of ß-butyrolactone in bacterial cultures. Metal nitrates are added to the 
samples to induce complexation. Subsequent addition of chlorophenol red 
gives samples containing BBL - even in minute concentrations – a green-
white colour. Controls lacking the lactone exhibit purple color. This method 
can be applied to early selection rounds in evolutionary or randomization-
based experiments aimed at the design of enzymes for the production of 
ß-butyrolactone.

Florian Riemer, Samer Younes, Norbert Mehlmer, Thomas Brück
Technische Universität München

Establishment of an in-situ colorimetric assay for the 
detection of β-butyrolactone
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Statistical analysis and machine learning methods become more and 
more important in both experimental and computational biology. I will intro-
duce “mlr”, an R-based machine learning and statistical analysis toolbox, 
and show several use cases in experimental biology and bioinformatics.
Furthermore, biological experiments are usually expensive to conduct, and 
noisy. In the design of biology experiments, it will be favorable to integrate 
as much prior information as possible to alleviate experimental costs. I will 
introduce “mlrMBO”, a Bayesian optimization package to show how this 
comprehensive tool could be used in metabolic pathway optimization and 
design of experiments.
Link:

1. https://mlr-org.github.io/mlr-tutorial/release/html/
https://github.com/mlr-org/mlr
2. https://github.com/mlr-org/mlrMBO

Xudong Sun

Ludwig Maximilians University Munich

Empowering computational biology and medical 
informatics with machine learning and Bayesian 
optimization in R - The mlr and mlrMBO toolboxes
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The circadian rhythm affects multiple aspects of animals’ behaviour and 
physiology, and can therefore impact experimental results of behavioural 
research. In order to carry out experiments during the phase when both, 
the diurnal experimenters and nocturnal rodents are awake and expected 
to be the most active, it is common to house the animals in a reversed 
light-dark-cycle, with red light illumination during the dark phase. This “ac-
tive phase” assumption may be violated by individual variations in circa-
dian cues during experimentation, including feeding schedules, light levels 
in the housing facility and in the experimental setup. In addition, circadian 
entrainment to new conditions are unavoidable and take several days. To 
investigate the circadian rhythm in rats exposed to light during experimen-
tation, we measured activity levels of four rats over a period of 48 days 
during which they were exposed to standard handling and husbandry 
procedures. Two different light-dark-cycles were used to investigate activ-
ity patterns and entrainment time, which were switched some days after 
the rats had entrained to the new cycle. The results showed a generally-
standard sleep-wake cycle for rats after entrainment, with bouts of highest 
motion at the beginning and the end of the dark phase. In conclusion, it 
can be stated that several cues inluence the circadian rhythm of animals. 
In order to achieve reliable results from behavioural experiments this has 
to be taken into account.

Caroline Weiand

Ludwig Maximilians University Munich

Circadian Rhythm of Nocturnal Rodents inluences 
Behavioural Research
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In June 2013 the lood incidents in Germany and its eastern neighboring 
countries, as well as in the Province Uttarakhand in India have shown 
that not only buildings but also transportation infrastructures are affected. 
Furthermore, the sewage and drainage systems play a fundamental role 
in water drainage and the environmental hazard. The endangerment of 
the transportation infrastructure and its evaluation regarding evacuation, 
warnings and security of supply have not been examined yet. In order to 
analyse the questions in an international context the experts from Ger-
many and India have gotten together with the cooperative research project 
“FloodEvac”. The aim of the present study is to develop an eficient man-
agement tool for lood prediction in medium sized catchments. Thereby 
the lood warnings will be faster and more reliable than the conventional 
methods have been used so far.

Punit Bhola

Technische Universität München

1D-2D Hydraulic Urban Integrated Modelling for Flash 
Floods and Flood Risk Assessment for the Upper Main 
Region, Bavaria, Germany
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Neurobiology

Worldwide, spinal cord injuries (SCIs) are known to be one of the major 
causes of para- and tetraplegia, leading to the loss of both motor and sen-
sory functions. While complete injuries often lead to permanent deicits, 
partial lesions of the spinal cord can be followed by some level of recov-
ery. Using the corticospinal tract as a model we demonstrated in the past 
that this recovery was in part due to axonal remodeling. With this project, 
we aimed to determine whether sensory axons can remodel following par-
tial spinal lesion in mice and the anatomical paradigm of this remodeling. 
In this study we focused on ascending DRG axons. DRG axons were 
lesioned unilaterally at the right dorsal column and labeled using adeno-
associated viruses expressing YFP. We then labeled relay neurons in the 
spinal cord by injecting a retrograde monosynaptic rabies virus into the 
cuneate nucleus – the normal targeting area of DRG axons. We assessed 
the sprouting of DRG axons, their contacts to spinal interneurons and 
the characterization of these relay neurons. We show that DRG sensory 
axons signiicantly increase their sprouting following SCI compared to 
controls. Preliminary data also show that these added sensory collaterals 
contact several populations of interneurons in the spinal cord. We are cur-
rently investigating the localization and characterization of these interneu-
rons using a wide range of immunohistochemical markers to further under-
stand the remodeling process in sensory axonal tracts.

Charlene Granier, Evangelia Fourli, Fabian Laage-Gaupp, Julian 
Schwarting, Anne Jacobi, Daniel Sudria, Alexander Ghanem, Karl Kalus 
Conzelmann, Florence Bareyre
Ludwig Maximilians University Munich

Remodeling of sensory axons following spinal cord 
injury in mice

53



105

P
o

s
te

r a
b

s
tra

c
ts

Neurobiology

Spinal cord injury (SCI), lead to pronounced sensorimotor deicits, how-
ever can be followed by some functional recovery. Using the corticospinal 
tract (CST) as a model system, we have shown the formation of intraspi-
nal de novo detour circuits through the establishment of new synaptic con-
tacts between sprouted CST collaterals and propriospinal relay neurons 
(LPSN) in the cervical cord.In a recent study, we identiied FGF22-FGFR 
interactions as key inducers for the novo synapse formation and that 
FGF22 deiciency led to decreased number of synapses on CST collater-
als, fewer contacts onto LPSN and impaired recovery after injury.We now 
ask whether a therapeutic overexpression of FGF22 via a recombinant 
adeno-associated virus in the cervical spinal cord could have beneicial 
effects to synapse formation and functional recovery after injury.To assess 
this, we delivered an AAV-FGF22-ires-GFP – using stereotactic injections 
in the cervical cord (C4) - 5 days prior (prophylactic gene therapy) or 5 
days after (therapeutic gene therapy) to a dorsal bilateral hemisection of 
the thoracic cord (T8) and analyzed if the overexpression of FGF22 has 
an effect on axonal remodeling and functional recovery using behavioral 
tests such as the Ladder Rung Test and the Catwalk Analysis. We show 
that the overexpression of FGF22 improves behavior and therefore could 
be a promising therapeutic strategy to support and functional recovery.

Maite Marcantoni, Anne Jacobi, Florence Bareyre
Klinische Neuroimmunologie

Overexpression of the presynaptic organizer FGF22 
improves synapse formation and axonal remodeling 
following spinal cord injury.
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Alzheimer’s disease (AD) is one of the biggest challenges for biomedi-
cal research nowadays. Etiology of AD is unknown, yet growing evidence 
points alterations in neuronal activity as of the great importance for pathol-
ogy. The aim of this project is to ill this gap in knowledge and examine 
spontaneous neuronal activity in the murine model of AD using chronic in 
vivo imaging.
An eficient approach of analysing activity in neuronal populations with sin-
gle-cell resolution is in vivo two-photon imaging with calcium indicators. In 
this project we are using genetically-encoded calcium indicator GCaMP6 
which enables prolonged repetitive imaging of the same neurons in intact 
environment. Recording of calcium transients in cell bodies of neurons is 
accompanied by in vivo imaging of Aβ. These will help to examine the de-
velopment of neuronal activity changes in time-dependent manner and to 
investigate how these changes are correlated with proximity to the plaque 
and neuronal cell type. All the experiments are done in awake mice to 
ensure absence of anaesthesia-derived impact on spontaneous neuronal 
activity. We believe that described methodology provides a valuable tool 
for monitoring of the induction and progression of the functional neuronal 
alterations during the development of disease and that this project will 
bring important insights in the ield of AD studies.

Viktoria Korzhova, Petar Marinkovic, Jochen Herms
German Center for Neurodegenerative Diseases

In vivo imaging of neuronal activity in murine model of 
Alzheimer’s disease
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The human evaluation and perception of the environment is based on 
integrated information of the different sensory modalities, which inluence 
our behavior and decision making. In order to understand how congruent 
and incongruent odor-picture combinations are processed by the human 
brain, we chose a non-invasive imaging technique, functional magnetic 
resonance imaging (fMRI). Functional MRI uses the electromagnetic ield 
in order to measure the blood-oxygen-level dependent (BOLD) signal, 
on which inferences can be drawn to local neural activity. While lying in 
the MRI scanner, participants were exposed to three different odors and 
three different pictures of the categories unpleasant, pleasant and neutral. 
Additional to the BL (white picture and neutral odor), bimodal stimulation 
presented either congruent or incongruent and unimodal stimulation was 
tested.
To understand the spatially and temporally organized brain activity pro-
cessing multisensory information of the visual and olfactory system, graph 
theoretical statistics are being applied to the fMRI data to study network 
properties like 1) betweeness-centrality of a node 2) degree (number of 
connections one node has) and 3) clustering (neighborhood relations of 
nodes). The aim of the study is to identify hubs (central network nodes), 
which serve as network connectors between unimodal and bimodal 
networks for pleasant and unpleasant stimulus contents, through which 
multimodal processing is being computed.

Isabelle Ripp, Nora zur Nieden, Jessica Freiherr
Ludwig Maximilians University Munich
 

Multisensory integration processing during bimodal 
stimulation of the visual and olfactory system - an fMRI 
network analysis.
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Neurobiology

Overconsumption of carbohydrates has become one of the major causes 
of obesity and diabetes, which are growing global health problems. There-
fore understanding the mechanisms regulating our physiological response 
to sugar becomes a fundamental goal to improve human health. Mondo 
family proteins are known as key transcriptional regulators of our body’s 
response to sugars. Important progress has been made regarding Mon-
do’s metabolic roles in the adipocyte, hepatocyte and β cell. However, it’s 
still unclear about Mondo’s function in the central nervous system (CNS)
We aim to explore the in vivo functions of Mondo in the ly with cell-type-
speciic and genome-wide resolution in the CNS. Our cell-type-speciic 
mRNA proiling and ChIP of RNA polymerase II indicate that Mondo is not 
only expressed in muscles and fat body (adipocyte and hepatocyte func-
tion), but also in the CNS. Mondo and its interacting partner, Bigmax, are 
also been detected in the nuclei of neuron and glia. By using RNAi, we 
show that Mondo knockdown lies die on high sucrose food. CNS-speciic 
knockdown of Mondo changes ly’s feeding behaviors.To better under-
stand Mondo-regulated feeding behavior, I will identify the target genes 
by performing Mondo ChIP-sequencing. In sum, we explore how glucose 
signal to genes in the CNS, opening up windows on critical metabolic 
disorder.

Hui-Lan Huang, Teresa Burrell, Carla Margulies
Biomedical Center

Deciphering the role of the sugar-induced transcription 
factor, Mondo, in the central nervous system
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Neurobiology

NG2-glia is a cell population widespread in the CNS, which have the 
capacity of proliferate and differentiate into oligodendrocytes during 
development and in the mature brain. Interestingly, although both their 
proliferation and differentiation are stable in the physiological conditions 
of the adult brain, they can be modify in response to injury, disease or 
neuronal activity, being of our interest this last one. How neuronal activ-
ity modiies the behavior of NG2-glia remains unclear. It has been shown 
that NG2-glia can form synapses with neurons and can react to different 
factors, both secreted in a neuronal activity-dependent fashion. Neverthe-
less, questions as how neuronal activity modiies the molecular identity 
of NG2-glia or whether it affects all or just a subset of these cells has not 
been addressed yet. Thus, in our research we use a paradigm that pro-
motes physical activity in mice by placing running wheels in the cages for 
2 & 4 weeks. Additionally, during this period, mice are provided with BrdU 
through their drinking water. Additionally, we checked a subpopulation 
of NG2-glia that expresses the GPR17 (GPR17+ NG2-glia). Therefore, 
we asked if the GPR17+ NG2-glia could play a similar role after physical 
activity. Therefore, we implemented the paradigm described above using 
mice from our mouse line GPR17iCreRT2, which express GFP in GPR17+ 
cells. Finally we did mass spectrometry of NG2-glia to study changes in 
the molecular signature of these cells after running.

Jaime Theodore Eugenin von Bernhardi, Leda Dimou
Ludwig Maximilians University Munich

How physical activity modiies NG2-glia behavior, 
dynamics and identity
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The mammalian hippocampus and the entorhinal cortex (EC) are highly 
interconnected brain regions playing a crucial role in memory formation 
and spatial navigation. Consolidation of short term memories into neocorti-
cal circuits for longterm storage is hypothesized to rely on hippocampal 
population bursts called sharp wave-ripples (SWRs) and high frequency 
synchronization across hippocampal and retrohippocampal circuits. 
Despite the putative relevance of this pathway, very little focus has been 
dedicated so far to its in vivo functional dissection. In this study, we ap-
proach this open issue by modulating hippocampal output via optogenetic 
activation of hippocampal CA3 while simultaneously recording electrical 
activity in form of local ield potentials and spiking activity with high spatial 
resolution across layers of hippocampal and retrohippocampal structures 
during wakefulness and sleep. We found that three different patterns of 
stimulation in CA3 were suficient to elicit high frequency synchroniza-
tion inside the hippocampus which in some respects resembled activity 
patterns during SWRs. Analysing the effect of this stimulation along the 
hippocampal-entorhinal axis however we found that in contrast to physi-
ological SWRs subicular activity was supressed while regions further 
downstream seemed to remain unmodulated. The results point towards 
the possibility that high frequency synchronization within the hippocampus 
is necessary but not suficient to elicit full SWRs.

Tommaso Carlo Caudullo, Gerrit Schwesig, Elena Itzcovich, Anton Sirota
Ludwig Maximilians University Munich

Analysis and optogenetic perturbation of 
the hippocampal output to medial entorhinal cortex.
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Want to organize 
<interact> 2017?

Want to contribute to making <interact> better than ever?

Want to experience organizing a scientiic event from 
scratch with a motivated, bright, hard working but funloving 
team? 

Want to boost your CV with organizing experience?

Then it can be your turn next year for <interact> 2017 !!!

It is a great opportunity for you to meet a lot of new 

and interesting people, acquire new transferable skills or 
improve exisitng ones for communication and event 
organization and eficient team work or to simply have fun 
experiencing new things!

Apart from the immense satisfaction of developing, building 
and inally executing an event you can also earn credits for 
your PhD program.

For more information don’t hesitate to 
ask any of the organizers, or contact the IMPRS-LS 
coordinator Hans-Joerg Schaeffer (schaeffe@biochem.
mpg.de).
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Finding a job does not have do be rocket science!
With more than 1.800 jobs available each month, 
academics is the leading website for research careers 
in higher education and R&D. For researchers who 
are working or looking to work in Germany and other 
European countries, academics offers job opportuni-
ties in academia, research institutes and in industry. 
Beyond its job listings, academics offers relevant 
advice for your doctorate or postdoc career. Find out 
more about career and academia related topics such 
as advice on applications, salaries, 
career paths outside the lab or work-life balance. 
Each week academics will send you a job newsletter 
with opportunities that match your proile. Register for 
free and make sure not to miss any career opportuni-
ties. Visit academics.de or academics.com.

eBioscience, an Affymetrix company now a part 
of Thermo Fisher Scientiic , provides 
innovative technology to see cells differently. 
Phenotype cells and simultaneously detect three 
RNA transcripts using branch DNA technology 
on a standard low cytometer. Alternatively use 
microscopy to visualize proteins and RNA to 
gain a deeper insight into your cell’s signature. 
Partner with the industry leader of translational 

science.

BearingPoint is an independent management 
and technology consultancy operated and 
owned by its Partners throughout Europe. 
Serving commercial, inancial and public 
ervices clients, BearingPoint focuses on 
offering its clients the best possible value in 
terms of tangible, measurable results by 
leveraging business and technology expertise. 
The irm offers its clients a seamless 
cross-border approach, strong focus on results, 
an entrepreneurial culture, profound industry 

Thanks to <interact> 2016 sponsors & 
supporters
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and functional knowledge as well as 
solutions customized to clients’ speciic needs. 
The irm ranks high in client satisfaction and 
has long-standing relationships with reputable 
organisations. Following a management 
buy-out in August 2009, BearingPoint is 
organized as a partnership with about 150 
partners. The irm has about 3,700 employees 
and operates 35 ofices in 21 countries. In 2015, 
the annual turnover of BearingPoint was € 563 
Million. 
BioM Biotech Cluster Development GmbH is a 
publicly funded not-for-proit organisation 
supporting the biotechnology sector in Bavaria 
and Munich. BioM has built up an extensive 
national and international network and helps 

companies from the region to establish 
business contacts. We offer consulting to com-
pany founders and regarding funding 

programmes. We have a wide range of 
seminars and events for the biotech industry. 
We serve as location marketing agency and 
provide public communications. 
Visit our homepage www.bio-m.org for more 

information.

Die Biozym Scientiic GmbH bietet seit über 
30 Jahren als eigenständige und leistungso-
rientierte Vertriebs- und Serviceorganisation 
anspruchsvolle Lösungen für den Life Science-
Markt in Deutschland, Österreich und weiteren 
europäischen Ländern.
 

Das Produktportfolio umfasst hochwertige 
Kunststoff-Verbrauchsmaterialien für den 
täglichen Laborbedarf (wie zum Beispiel Filter-
spitzen, Pipettenspitzen, PCR Consumables), 
Biochemikalien, Kits (u.a. Agarosen, PCR Kits, 
Polymerasen) und High-Tech Gerätesysteme 
für die Molekularbiologie (Geldokumentation, 
Thermocycler, Zentrifugen) sowie speziell an-
gepasste Servicedienstleistungen, wie z.B. die 
Kalibrierung von Thermocyclern und Pipetten.
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Chroma Technology Corp. is an employee-
owned company that specializes in the design 
and manufacture of precision optical ilters and 
coatings. The most advanced coating 
techniques have been developed that provide 
the greatest accuracy in color separation, 
optical quality and signal purity economically for 
your OEM applications. We provide application 
engineering support, short cycle times and are 
as comfortable designing and manufacturing 
custom ilters as we are our catalog items.

Euroins Genomics is part of the Euroins 
Scientiic Group, a life science company with 
with 25,000 employees in over 250 laboratories 
across 39 countries. 
Euroins Genomics is globally known for its 
innovative technologies in the life science arena 
including academic institutions, biotech and the 
pharmaceutical industry. The company has 
established an outstanding team of more than 

600 talented genomics experts and a broad 
range of technologies in the ield of genomic 
services, forensics, agroscience, 
pharmaceutical, environmental, food and feed 
testing at our fully automated production 
facilities in Europe, USA, Japan and India.
This unique team supports Euroins Genomics’ 
approach to offer best practices and lexibility for 
all clients – from academic institutions to large 
companies around the world.
For further information please have a look at 
euroinsgenomics.com

Enzo is a manufacturer of labeling and detection 
technologies from genome to whole cell. Enzo’s 
products are backed by innovative technology 
platforms and a deep patent portfolio. Enzo 
offers a broad range of products to advance 
your life science research including proteins, 
antibodies, small molecules, labeling probes, 
dyes, and kits.
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Founded by Thomas Edison in 1878 as the 
Edison Electric Co.
The only company listed in the Dow Jones 
Industrial Index today that was also included in 
the original index in 1896.
11 global business sectors operating in more 
than 100 countries.
42000 employees worldwide.
300 ofices worldwide.
40 manufacturing locations.
$18 billion in annual sales.
$143 billion in annual revenues.
Enterprise-wide coverage.
Over 1$ billion in R&D.

McKinsey & Company is the world’s leading top-
management consulting irm. We see ourselves 
as the generalists among consultancies. Our 
clients include the majority of the 100 largest 
industrial corporations globally. We also support 
fast-growing medium-sized companies, many 
leading banks and insurance companies, 
government departments, and private and 
public-sector institutions.

Founded in the mid-1970s, New England 
Biolabs is a world leader in the discovery, 
development and commercialization of en-
zymes for genomic research and renowned 
for consistently providing exceptional product 
quality. NEB has been shaping the landscape of 
bioscience research by discovering, developing 
and supporting superior and innovative research 
reagents. NEB is continuously expanding its 
product offerings into new areas including 
Epigenetics, Next-Gen-Seq and Cellular 
Imaging.
NEB is also the exclusive source for reagents 
from Cell Signaling Technology (CST) in 
Germany and Austria. Founded by scientists 
from NEB, CST has become the world leader in 
the production of the highest quality 
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antibodies utilized to expand knowledge of cell 
signaling pathways. CST’s mission is to deliver 
the world’s highest quality research, diagnostic, 
and therapeutic products that accelerate 
biological understanding and enable 
personalized medicine.

Roche R&D in Germany conducts research 
in areas of signiicant unmet medical need. 
We develop new, eficient pharmaceuticals 
and tests for reliable diagnosis as an essential 

prerequisite for appropriate medical treatment. 
In doing so, we focus on ‘patient stratiication’, 
where speciic patient groups within the patient 
population are reliably matched to the right 
pharmaceuticals, as well as on the monitoring of 
treatment and of the effectiveness of 
pharmaceuticals over the duration of the 
treatment period. 
The concept of companion diagnostics is 
important to Roche’s pursuit of personalized 
healthcare – in this approach, tests that place 
patients in the correct patient group prior to 
treatment are developed in parallel with new 

pharmaceuticals.

Zymo Research is historically recognized for its 
innovation of high quality nucleic acid 
puriication technologies. Under the 
branding DNA Puriication Made Simple™ and 
RNA Puriication Made Simple™, our 
technologies are pushing the limits of what is 
possible with nucleic acid isolation. As The 
Epigenetics Company™, Zymo Research has 
also received much attention for its rapidly 
expanding portfolio of epigenetics products 
and services. It is our objective to develop and 
provide the most comprehensive set of tools for 
DNA, RNA, and epigenetic research and 
analysis available today. Thousands of 
peer-reviewed scientiic publications from 
researchers around the world feature our 
technologies. 
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LI-COR provides the complete solution for 
quantitative and chemiluminescent Western 
blot imaging, and a variety of other applications 
including in vivo imaging with its Odyssey® 
Infrared Imaging Systems, C-DiGit® Blot 
Scanner, Pearl® Trilogy Imaging System, 
Image Studio® analysis software and IRDye® 
Infrared Dye-based antibodies and reagents.

CRELUX is a global leader for structure based 
drug discovery solutions. Working for pharma, 
biotech and research organizations our 
products and services are highly individualized 
for our customers.
Your discovery projects deserve to receive the 
best possible support – talk to the experts!
We have been delivering customized and 
integrated solutions in drug discovery, X-ray 
crystallography, protein supply, biophysical 
analysis and screening for more than a decade. 
Our mission is to enable our clients to perform 
their work better, faster, more eficiently and 
more successfully.
Combining our capabilities with the 
comprehensive portfolio of target to clinical 
development services offered by our parent 
company, WuXi AppTec, creates a unique 
opportunity to accelerate our collaborators 
discovery activities.

BEARS & FRIENDS ist der Erinder der 
Gummibärchen-Fachgeschäfte. Das 
Franchisesystem wurde 1995 mit der Eröffnung 
des ersten Shops in München gegründet. Die 
einzigartige Qualität und Vielfalt ist von den 
Kunden sofort mit Begeisterung aufgenommen 
worden und der Laden hat das Interesse vieler 

Medien geweckt. Durch stetige, wohlüberlegte 
Expansion ist ein schlüssiges Konzept 
entstanden, das bald auch von anderen kopiert 
wurde.
Unser Erfolgsgeheimnis ist der intensive 



120

fruchtige Geschmack und die weiche 
Konsistenz der Gummibärchen. Sie enthalten 
hochwertige Fruchtsäfte wie zum Beispiel 
Kirsch-, Erdbeer- oder Mangosaft – also die 
Säfte, nach denen das Produkt auch schmeckt 
und nicht einfach nur Apfelsaft. Bei den 
Fruit-Snäcks-Rezepturen fügen wir zusätzlich 
Fruchtstückchen hinzu und inzwischen bieten 
wir auch Sorten mit weicher Fruchtfüllung an, 
wie zum Beispiel die Roten Rosen oder Frucht-

Analytik Jena is a provider of instruments and 

products in the areas of analytical measuring 
technology and life science. Its portfolio includes 
the most modern analytical technology and 
complete systems for bioanalytical applications 
in the life science area. 
Comprehensive laboratory software 

management and information systems (LIMS), 
service offerings, as well as device-speciic 
consumables and disposables, such as 
reagents or plastic articles, complete the 
Group’s extensive range of products.

Sarstedt, one of the world’s leading providers 
of laboratory and medical equipment, develops, 
manufactures and sells equipment and 
consumables in the ield of medicine and 
science. 
Founded in 1961, the company has continued to 
grow to the point where it now employs a 

workforce of 2,500. The Sarstedt Group 
comprises 31 sales organisations and 13 
production sites in Europe, North America and 
Australia. The company’s headquarters are in 
North Rhine-Westphalia, Nümbrecht, Germany.  
Our customers can rely on high-quality, 
high-performance products. “Sarstedt always 
develops solutions characterised by ease of 
use, safety and the latest technology,” highlights 
the Sarstedt family, who own the Group. In order 
to continue to ensure this in the future, 
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sustainable and intensive investments have 

been made at the German locations over the 
past few years. Our high demand for 
quality, continuous R&D, committed and very 
well trained employees as well as automated 

processes are the components which make up 
the excellent quality “Made in Germany”.
Sarstedt offers extensive services under one 
roof, from the initial idea through to sales and 
distribution. Most of the products are developed 
in our R&D centre. Approximately 90 per cent 
of our products are manufactured at our own 
production sites and are sold around the world 
predominantly through our own sales 

organisations. Thus, we are able to achieve the 
highest level of quality, availability and product 
support all under one roof.

With more than 1.300 employees Promega 
belongs to one of the ive global acting Life 
Science research companies. Originally, 
founded in 1978 in Madison, Wisconsin, USA, 
Promega produces products covering the ields 
of genomics, protein analysis and expression, 
cellular analysis, drug discovery and genetic 
identity, Promega is a global leader in providing 
innovative solutions and technical support to life 
scientists in academic, industrial and 
government settings. 
Promega products are used by life scientists 
who are asking fundamental questions about 

biological processes as well as by scientists 
who are applying scientiic knowledge to 
diagnose and treat diseases, discover new 
therapeutics, and use genetics and DNA testing 
for human identiication. 
Promega has branches in 15 countries and 
more than 50 global distributors serving 100 
countries. 
For more information: www.promega.com
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The Company of Biologists is a UK based 
charity and not-for-proit publisher by biologists 
for biologists. The Company aims to promote 
research and study across all branchees of 
biology through the publication of its ive 
journals, namely, Development, Journal of Cell 
Science, The Journal of Experimental Biology, 
Disease Models & Mechanisms and Biology 
Open. 
In addition to publishing, The Company makes 
an important contribution to the scientiic com-
munity, providing grants, travelling fellowships 
and sponsorship to noteworthy scientists, 
meetings, scocieties and collaborative projects 
around the world. The Company also runs a 
series of transdisciplinary workshops. 
For more information please visit:
biologists.com

IMPRS for Molecular Life Sciences: 
From Biological Structures to Neural Circuits 
(IMPRS-LS)
The IMPRS-LS brings together two renowned 
Munich based Max Planck Institutes (i.e. the 
MPI of Biochemistry and the MPI of 
Neurobiology) as well as two leading 

partner-universities, the LMU and TUM, to 
deliver irst class education and training for the 
world‘s most promising young scientists.
Situated in an outstanding research 
environment, the school’s research activities 
center around three distinct but well-connected 
research branches: Our students and their 
supervisors strive to uncover molecular 
mechanisms regulating biological processes, 
analyze the resulting complex biological 
systems and decipher the intricate network of 
neural circuits leading to corresponding 
behavioral responses.
Our truly international students enjoy dedicated 
training workshops, world-class research 
facilities and supervision from faculty 
members who are leaders in their 
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The mission of the Center for NanoScience 
(CeNS) is to promote and coordinate 
interdisciplinary research in the ield of 
nanoscience in the Munich area. CeNS is an 
association of junior and senior scientists from 
basic research and industry and is conceived as 
a network, joining people from various 
institutions. CeNS offers a wide range of 
activities and beneits for more than 300 CeNS 
associates (PhD and Master’s students, as well 
as postdocs). Workshops, seminars, and 
colloquia are organized on a regular basis. 
Student initiated events like Science Rocks! 
are strongly encouraged and supported. Inter-
national exchange programs and professional 
skills workshops complete the interdisciplinary 
program.

respective ields. Combined with a focus on 
early independence in research, our PhD 
program ensures those aiming for a 

successful career in science have the very best 
starting platform.
If you are talented, creative and enthusiastic 
about science, and interested in conducting 
world class research in a lively and dynamic 
environment, we would be delighted to welcome 
you to join us at the IMPRS-LS in Munich.

The TUM Graduate School is the central 
institution of the TUM dedicated to the best 
possible support for its doctoral candidates. It 
provides basic structural elements and offers 
tailor-made scientiic and transferable skills 
courses, as well as a variety of services and 
counselling. In addition, the Graduate Center 
Weihenstephan provides direct support and 
speciic on-campus trainings for doctoral 
candidates in the Life and Food Sciences at 
TUM. 
For details, visit our website:
https://www.gs.tum.de/
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Helmholtz Zentrum München, the German 
Research Center for Environmental Health, 
pursues the goal of developing personalized 
medicine, i.e. a customized approach to the 
diagnosis, treatment and prevention of 
widespread diseases such as diabetes mellitus 
and lung diseases. To that end, it investigates 
the interaction of genetics, environmental 
factors and lifestyle. The head ofice of the 
center is located in Neuherberg in the north 
of Munich. Helmholtz Zentrum München has 
a staff of approximately 2200 people and is a 
member of the Helmholtz Association, a 
community of scientiic-technical and 
medical-biological research centers with some 
34,000 staff members. 
www.helmholtz-muenchen.de

The goal of the IRTG 1064 graduate program is 
to provide doctoral candidates with a 
challenging and enriching program that 
complements individual PhD projects, using 
the CRC’s expertise in chromatin dynamics as 
a resource to gain irst-hand experience, and 
insight into current opinions as well as cutting-
edge technologies in molecular biology and 
epigenetics.
www.sfb1064.med.uni-muenchen.de

The GraduateCenterLMU is the central 
coordination, counselling and service unit for 
doctoral studies at LMU Munich. It holds 
comprehensive offers for doctoral candidates, 
coordinators of doctoral programs and 
professors. Its mission is to strengthen the 
framework for doctoral studies at LMU Munich 
and to ensure optimal research training for all 
junior scientists at the highest level.
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The Graduate School of Quantitative 
Biosciences Munich (QBM) is funded by the 
German Excellence Initiative and seeks to 
prepare young life scientists for the emerging 
era of quantitative, system-oriented bioscience. 
It provides an innovative, international doctoral 
training program that bridges the divide between 

traditionally separate disciplines, from 
biochemistry and medicine to bioinformatics, 
experimental and theoretical biophysics, and 
applied mathematics.
Key elements of the program are 

an interdisciplinary research project jointly 
supervised by two PIs from different ields, and 
an educational curriculum centered around an 
intensive core course that integrates a wide 
range of approaches to biological problems. A 
multi-facetted mentoring and professional skills 
program support the students’ growth as inde-
pendent scientists.

How does our brain work?

Addressing this most fascinating question of 
modern life sciences is the goal of the Graduate 
School of Systemic Neurosciences at 
Ludwig-Maximilians-Universität in Munich, 
offering a modern interdisciplinary training 
program with PhD and MSc courses of study 
taught in English. GSNLMU faculty members, 
coming from over 20 institutions in the Munich 
area, conduct research and teaching in a variety 
of neuroscience disciplines.
The structured programs at GSNLMU also 
provide scientiic guidance and curricular 
workshops on transferable skills, enhancing 
employability beyond graduation. The structure 
of the program is highly compatible with other 
programs worldwide, and our doctoral students 
receive an internationally accepted PhD degree.
Further information is available at:
 www.gsn.lmu.de 
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HELENA:

The Helmholtz Graduate School 
Environmental Health (HELENA) is a joint 
initiative for the promotion of graduate students 

of the Helmholtz Zentrum München - German 
Research Center for Environmental Health, the 
Ludwig-Maximilians-Universität München (LMU) 
and the Technische Universität München (TUM).

RS2:
The Helmholtz Research School of Radia-
tion Sciences RS2 is an international research 
school, offering innovative graduate student 
education and research programs at the 
Department of Radiation Sciences DRS at 
Helmholtz Zentrum München in collaboration 
with LMU and TUM. The DRS performs re-
search devoted to the mission “To optimise the 
beneits from applications of ionising 
radiation, whilst affording protection against 
possible damaging effects”.

TUM Medical Graduate Center is the 
Graduate Center of TUM School of Medicine 
and part of the TUM Graduate School. It 
coordinates doctoral training and education at 
the School of Medicine and serves as a contact 
point for its doctoral candidates and advisors. 
The Medical Graduate Center provides can-
didates with indi¬vidually tailored information, 
advice and support when choosing the path that 
its them best. It also aims to provide an 
attractive environment for motivated and 
well-trained doctoral candidates: top-notch 
research projects, profound scientiic training, 
comprehensive qualiication, individual thesis 
committees, tailored support structures as well 
as international, interdisciplinary environment.
Embedded in the School of Medicine, TUM 
Medical Graduate Center has created a portfolio 
of four different doctoral models and degrees for 
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medical students and/or natural scientists, from 
which doctoral candidates can choose 
depending on their academic background and 
research interests: Medical Life Science and 
Technology, Translational Medicine, 
Experimental Medicine and the Traditional Indi-
vidual Medical Thesis. For more details, please 
check the Medical Graduate Center’s website 
at: 

www.mgc.med.tum.de. 

SERVA - Serving Scientists
60 years of experience in the supply of quality 
reagents at SERVA provides expertise in manu-
facture, development and distribution of prod-
ucts worldwide. This know-how is the platform 
for outstanding customer service - all you need 
to succeed. Our mission is to bring innovative 
products to the life sciences market, meeting 
our customers needs. Technical competence 
and total quality management are the basis for 

continuous improvement. 
We pursue the highest standards in product 
quality, workplace safety and responsibility for 
the environment we live in. We dedicate our 
capacity and integrity to guarantee consistent 
product performance and continuity of supply. 
We are certiied for ISO 9001:2008.
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