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In his latest address to the nation, the President of 
the USA Barack Obama has declared  “precision 
medicine” a special goal for society in the years  
to come. CeMM has been exercising the  genome-  
based, human-centered biology of disease to 
achieve precision medicine for some time now. 
With, what we would argue, great success! It does 
not happen often that a small research institute 
in central Europe is already fairly advanced in 
a branch of science that is becoming a planetary 
priority! Last year we reported on the break-
through results of the teams of Robert Kralovics 
at CeMM and of Heinz Gisslinger at the Medical 
University of Vienna on the identification of the 
“missing” gene in a large class of blood cancers, 
the myeloproliferative neoplasm. In the course  
of 2014, this Vienna-, Austria, -originated 
 discovery has led to a change in the diagnosis  
and treatment of the disease in the whole world. 
As we write, from Anchorage to Adelaide, 
 physicians are scoring for mutations in the gene  
calreticulin. This year we also published, among 
many other studies, an important paper in Nature 
that reports on the identification of a whole 
new process in cancer cells that can be targeted. 
While the development of new therapies from 
this discovery may take years, we also found that 
the mirror image of an already known cancer 
drug would be feasible.
 
We started moving into the CeMM building in 
the summer of 2010 and inaugurated it officially 
in 2011. The last group leader joined during 
the course of that year. That is three years ago.  
What have we achieved so far? Our initial hope 
was that bringing cutting edge technologies for 
the deep molecular profiling of humans and their 
pathologies to the center of one of the world’s 
largest and most active research hospitals, would 
accelerate the advent of precision medicine. 
A medicine that is based on a molecular mecha-
nistic appreciation of disease and is taking the 
individual’s own genetic makeup into account. 
We are only at the very beginning and we entirely 
rely on our invaluable colleagues at the Medical 
 University of Vienna to enable the clinical 
 interface of our contributions and continue the 
common quest to better understand and cure 
 disease. 

So where and how can we do better? We  certainly 
need money, money, money. In Vienna there is 
a legend circulating, that has perhaps harmed us 
with granting agencies and potential  sponsors, 
that we want to set straight. That we have enough 
funds. The truth is that we have not  nearly as 
much money as we need and it is less than any 
of our peer institutes IMP, IMBA, GMI and ISTA, 
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on an absolute as well as on per capita basis. 
Moreover, we have high unavoidable costs, for 
example rent. Where to find more money? We 
are trying to raise the share of third party funds. 
But we need everybody who reads our report 
to realize that medically-oriented research is 
expensive. More expensive than most other basic 
research areas, due to high costs of consumables 
and due to the fact that personnel in the medical 
field has on average had a longer training and has 
more professional options than only academic 
research. Yet irrespectively of how much research 
actually costs, it is still a fraction to what disease 
costs! Society is dramatically underestimating 
this equation. The amount of money that we 
will all increasingly spend on fighting the conse-
quences of chronic as well as infectious diseases 
is enormous due to the increase in therapeutic 
options, with more costly innovative products 
on the market, and in life span. We appeal to the 
private domain. We appeal to the patients that 
may start benefitting from our contributions 
or want to increase the chances that we will be 
able to contribute in the future. We appeal to the 
citizens who typically do not support research 
as they think the state should do it. We appeal 
to industry, inviting industry to be strategic in 
fostering innovation and to take a share in the 
education of young scientists and technical 
 personnel. To all: please give us your financial 
support. Every cent will be well spent, and will 
be a step towards a better planning reliability. 
The advancement of knowledge on disease 
 mech anisms is not only important for the   
disease itself, but may impact humankind in 
 other ways.  Supporting young people to do 
research must count as one of the most noble, 
clever and  far-sighted ways to do charity!

Our research output has started being noticed  
by the health industry. The discovery of the  
cancer pathway around MTH1 has won one of  
the “fast-track awards” from the pharmaceutical  
company GlaxoSmithKline (GSK), kick-starting  
a partnership for the GSK-CeMM joint identi-
fication of chemical inhibitors that may turn into 
a new type of anti-humoral therapies.  Successful 
and efficient world-wide diagnosis of the 
 calreticulin mutation for blood cancer patients 
is made possible through the out-license of the 
CeMM invention to Qiagen, a leading diagnostic 
and research tool company with whom it is a 
pleasure to collaborate. In 2014, the small biotech 

company Haplogen, that was started from  
 activities of CeMM and the M.I.T. in 2010, 
spun out the daughter company Haplogen 
 Genomics that attracted a lot of attention by 
the more  established industry. More projects 
were in the incubating phase at CeMM during 
the year, of which some will hopefully soon 
lead to new start-up enterprises. We see this 
pipeline of  commercially-oriented activities 
as key to CeMM’s mandate of creating concrete 
trans lational opportunities out of its  innovative 
medical research. Also for this branch of CeMM’s 
activities, we are seeking supporters and 
 investors.

In 2014 there have been important occasions 
to celebrate the impact of molecular biology 
on modern research in the life sciences, on the 
 Austrian research community and on CeMM. 
In July, CeMM organized the EMBanniversary, 
a workshop attended by many protagonists in the 
life science area who either operated in Austria 
or are Austrian-born. Among the celebrants were 
Maria Leptin, Director of the European Molec-
ular Biology Organization, that celebrated its 
50th anniversary and Iain Mattaj, Director General 
of the European Molecular Biology Laboratory, 
that celebrated its 40th anniversary of existence. 
We were proud to welcome pioneers such as 
Hans Lehrach, Thomas Graf, Kim Nasmyth and 
Ann-Marie Frischauf. On that occasion, both 
Max L. Birnstiel and Denise Barlow obtained life 
achievement awards by the community. Denise 
also won the prestigious Erwin Schrödinger-
Prize of the Austrian Academy of Sciences, the 
highest recognition by the Academy for career-
wide contributions in the life-sciences and 
 mathematics. We wish to congratulate Denise 
once more. 

In 2014, the Biomedical Sequencing Facility that 
Christoph Bock runs together with the Medical 
University and that CeMM hosts, has become  
the place in Austria where most human genomes 
and epigenomes (marks on genomes,  typically 
from the environment) are sequenced and 
 analyzed for the benefit of our medical partners 
but also to understand the relationship between 
genomic variations and disease. Kaan Boztug’s 
laboratory, together with the Department of 
Pediatrics of the Medical University and often 
international  collaborators, has identified the 
molecular cause of several immunodeficiencies 
that affect children severely. This has often led to 
the possibility to propose a personalized line of 
therapy for the first time to these patients. Yet, 
while genome sequencing will become a standard 
medical practice, how will the analysis of our 
genomes affect society? Who should be entitled 
to look into our genomes? Who owns the infor-
mation? Is it really just a medical affair or also a 
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personal, philosophical? We decided that it is 
our duty to be sure this debate happens. We 
think it would be unfair to pioneer genome-
informed medicine without helping society get 
genome-informed itself. In partnership with the 
Medical University of Vienna and the inter na-
tional Personal Genome Program, we launched 
the “Austrian Genome” project (Genom Austria). 
Steering of the project is shared with Helga 
 Nowotny (chair of the ERA Council Forum 
 Austria), Christiane Druml (chair of the bioethics 
commission of the chancellor and vice rector 
of the Medical University of Vienna), Markus 
Hengstschläger (head of the Medical Genetics 
Institute of the Medical University of Vienna) 
and Michael Speicher (chair of the  Austrian 
 Society of Medical Genetics). The advisory board 
members cover all kind of disciplines and cultural 
areas. Mrs. Margit Fischer, Austria’s first lady, 
who wished to emphasize the educational 
 importance of the project, has put the project 
under her patronage. The dialogue with society is 
key for a research institution working in an area, 
modern medically-oriented and genome-based 
research that we think has transformative power 
on society. We all may or may not be interested in 
a particular research topic or not, but we all are 
partly determined on our genome, will have to 
face its content and we will all get sick eventually. 
And we all will be facing these realities with 
greater interest and knowledge in future. 

At CeMM, we have a special room dedicated to 
spinning ideas around and free-wheel pictures 
of a possible future. No matter how excruciating 
and often frustrating the daily research activities 
may be, the Brain Lounge is there to remind us of 
the bigger picture. Two years ago, we inaugurated 
the brain lounge as a space for creative discussions 
designed by Walking Chair and full of thought-
provoking works by numerous contemporary 
 artist friends who wanted to contribute to what 
is essentially a science and art sociological and 
psychological experiment. The question being: 
can one influence the “quality” of thoughts of a 
scientific community in an otherwise very sober 
and technological environment? The verdict is 
still out whether the Brain Lounge “works” as 
CeMMies (as we call ourselves), as well as numer-
ous guests, take their rides on the revolving 
couch. Yet one thing is certain: In a world where 
technology rules and professional routine appear 

to diminish the contributions of individualism 
the Brain Lounge embodies a passionate 
 declaration of love to the supremacy of ideas and 
 inspiration over research automatisms. We are 
proud of that and many visitors appreciate it. 
The Brain Lounge is a work-in-progress project, 
in constant evolution. In 2014 we are very happy 
to have welcomed two artworks as panels 
 supporting the back-rests of the revolving couch. 
Conceptual artist Zenita Komad contributed 

 “connection is the key”, a piece with a strong 
symbolic link to the turn-key ignition of the 
 creative ideation process but also to opening of 
perception doors. Painter and installation artist 
Titanilla Eisenhart offered “Holzsessel/wooden 
chair/bois d’œuvre/sedia in legno” a universally 
understandable reference to the actual material, 
almost “scientific”, reality behind any superficial 
cover, no matter how glamorous. To both artists 
goes our appreciation and gratitude. 

The circle of seats of the Brain Lounge couch  
is symbolic of the highly collaborative  
 inter   ac tion among the researchers at CeMM. 
Based on common papers, the average CeMM 
group  collaborates with other CeMM groups 
three-to- four times more than research groups 
in other institutes we measured. While this 
per se does not say anything about the quality  
of the research, it is a concrete measurement of 
the super- cooperative behavior, as described by 
the-Austrian mathematician Martin Nowak in 
 Harvard, pursued at CeMM. We think this may 
well be the reason behind the current CeMM 
 success. How does this help CeMM’s research 
mandate to solve diseases mechanisms and 
 innovate therapy and diagnostics? Programmatic 
research would perhaps stifle creativity from  
the beginning, but full access to each other’s 
skills and ideas, on the contrary, fosters synergies 
and creates focus among faculty. The earnest  
and urgency associated with real clinical 
 problems catalyzes a process in which playful  
and curiosity-driven initiatives and data- 
gatherings are turned, by cooperation among  
the  different CeMM teams and partners at the 
 Medical University of Vienna and around the 
world, into testable hypotheses. Increasingly, 
this takes faculty beyond the “traditional” cancer, 
infectious and immune disease also into the areas 
of metabolic disorders as well as rare disorders. 
The careful balance between the Brain Lounge 
playfulness and the practically-mindedness 
 dictated by the sobriety of the medical campus  
is the key ingredient. Let us hope for more and  
yet better results of the recipe.

The Baroque State Hall (Prunksaal) The Baroque State Hall (Prunksaal) 
is one of the world’s most beautiful is one of the world’s most beautiful 
historic libraries. The star chambers historic libraries. The star chambers 
LQ¬WKH�6WDWH�+DOO�RI�WKH�1DWLRQDO�LQ¬WKH�6WDWH�+DOO�RI�WKH�1DWLRQDO�
/LEUDU\�DUH�QRW�HDV\�WR�VHH�DW�ÀUVW�/LEUDU\�DUH�QRW�HDV\�WR�VHH�DW�ÀUVW�
glance. Through revolving doors one glance. Through revolving doors one 
can reach a small room which provides can reach a small room which provides 
enough light to read and study. The enough light to read and study. The 
books in these chambers all wear books in these chambers all wear   
a star in their signature. a star in their signature. 
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There are so many people and institution that we 
would like to thank! A full list appears at the end 
of the report. We wish to thank the Austrian 
Academy of Sciences and many granting agencies 
for financial support. We thank the sponsors, 
the artists, the anonymous peers of grant and 
 publication review processes, the members of 
our  hiring committees, the EU-Life colleagues, 
the Genom(e) Austria steering and advisory 
com mittees as well as citizen science participants, 
the Brain Lounge visitors and especially the 
members of our Scientific Advisory Board 
for all kind of invaluable input. We thank all 
 CeMMies for the hard work and the dedication 
in our  common pursuit, and their families and 
friends which are a beloved and highly valued 
extension of the CeMM community. We thank 
the administrative personnel at CeMM, and 
 particularly the head of grants and controlling 
Sigrid Strodl, for keeping us afloat despite budget 
freeze and increasing costs. Finally we thank 
Eva Schweng for coordinating the Research 
Report production, always a gigantic task, and 
to Russ Hodge,  experienced and creative writer 
of all the  scientific chapters along with many 
excellent photographers, among which Klaus 
Pichler, Iris Ranzinger and Michael Sazel. 
 Stefanie  Lichtwitz, Kriso Leinfellner and their 
team are the master designers who for the eighth 
year shape the research report and CeMM along 
with it. 

This research report is dedicated to the memory 
of Professor Max L. Birnstiel, the Swiss  molecular 
biologist and towering scientific figure who 
founded the Institute of Molecular Pathology 
(IMP) in Vienna almost thirty years ago and  
who sadly passed away in November 2014.  
His vision changed the destiny of molecular 
biology research and of the biotech industry in 
Austria. In many ways he can also be considered 
the grandfather of CeMM, as one of us originally 
 followed him and Meinrad Busslinger from 
Zurich to Vienna and because of the important 
advice he gave us at the beginning. His uncom-
promising intellectual rigor, strong scientific 
stewardship and passion not only for research  
but also for translational-entrepreneurial 
 fall-outs have been, and long will be, be an 
 inspiration to us.  

Giulio Superti-Furga and Anita Ender
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 The Star Chamber  
and the Case  
of the Synthetic  
Lethality
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A left-handed approach to cancer

The codices of Leonardo da Vinci capture the embryonic ideas of 
a master – preliminary sketches for paintings and sculptures, 
buildings, inventions, and weapons – alongside commentaries 
and speculations. While his cursive script is fairly clear, reading it 
poses a challenge even for scholars well versed in the Italian of the 
Renaissance – unless they use a mirror. Most of his writings run 
backwards, from right to left. The reason was probably mostly 
practical – Leonardo was left-handed in an age of quills dipped in 
ink. Writing in the normal direction would have required waiting 
for each letter to dry, or the result would have been a smear across 
the page.

“Handedness” is also a feature of the chemical universe. Most 
molecules aren’t symmetrical. Since their most basic components 
– atoms – are non-polar, theoretically the “same” molecule could 
appear in right- and left-handed versions. But for reasons that are 
unclear, nature often produces only one. This has important bio-
logical effects. So many processes within cells require the docking 
of proteins whose surfaces are exquisitely configured to interact. 
Just as it’s hard to shake someone’s right hand with your left, the 
mirror image of a molecule would only bind to its partner if it 
could cope with both forms.

This basic principle has been an issue in the development of 
drugs: assembling a substance through a purely chemical process 
often produces both forms. Only one may be biologically effec-
tive; the other may have no effect. This recently became an issue 
when the lab of CeMM Director Giulio Superti-Furga investigated 
a biochemical signaling pathway in cells that plays a huge role in 
the development of many types of cancer.

* * * * *

Cells often respond to external stimuli by activating new sets of 
genes. This process usually begins when small signaling  molecules 
dock onto receptor proteins on the cell surface. The encounter 
 triggers a cascade of biochemical signals, passed from the receptor 
to partners inside the cell. The proteins that are thus stimulated 
may activate other molecules or inhibit them. The ultimate target 
is usually the cell nucleus, where signals activate or silence par-
ticular genes, producing new RNAs and proteins  needed to carry 
out a vital process. 

Things can go wrong at any step along the way, says CeMM 
Director Giulio Superti-Furga. “Activating a signal at the wrong 
time may prevent something from happening, or trigger a process 
that shouldn’t be occurring. Imagine, for example, that a cell con-
stantly receives a signal telling it to divide. The result is often the 
type of uncontrolled growth you see in cancer.”

Problems arise all the time – chemical systems are never 
 perfect, and an enormous number of molecules are involved in 
handling a huge, constant volume of signals. Other defects are the 
result of mutations that naturally arise as the body ages. Cells have 
a variety of mechanisms to detect and correct mistakes. If they are 
unable to repair a problem, such as mistakes that arise when DNA 
is copied – their ultimate response is often to trigger apoptosis – or 
programmed cell death. 

“A disease such as cancer often starts with defects in signaling 
and other cellular systems,” Giulio says. “But to survive over the 
long term, tumors also have to overcome cellular defenses.” This 
gives researchers two potential handles on the disease: either to 
correct the defect that causes it, or to activate defensive systems 
that have failed to cope with it.

* * * * *

One signaling molecule that plays a central role in the life of the 
cell is a protein called Ras. When activated, it sends a signal 
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“downstream” to other molecules, ultimately prompting cells to 
grow and divide. At other times Ras should be switched off. 
Defects in Ras are extremely common in 50% of colon cancers, a 
stunning 90% of pancreatic tumors, and many other forms of the 
disease. In most of these cases, cells have a form of Ras that is 
permanently locked into its active state, which triggers constant 
growth and replication. Detecting this type of Ras in a patient 
usually signifies a poor prognosis for survival.

 “This stresses both the importance of Ras and its potential as 
a target for therapies,” says Kilian Huber, a senior postdoc in 
Giulio’s lab. “But attempts to find a drug that directly influences 
its activity have been unsuccessful. So scientists have tried inter-
fering with its activity in other ways. For example, you might be 
able to interfere with the signal farther downstream, by stopping 
it from reaching target genes.”

In 1995 a group in the United States carried out a screen to find 
substances that blocked the growth of tumor cells bearing Ras 
mutations. The approach involved applying a battery of small 
chemical compounds to cancer cells grown in cultures. One of the 
substances, called SCH51344, stopped their replication.

“This was interesting for a couple of reasons,” Kilian says. 
“SCH5134 4 was overcoming whatever processes were being 
 triggered by the Ras mutation. But the means by which it did so 
were unclear. It wasn’t affecting the behavior of known Ras target 
genes.”  

Normally Ras activates a biochemical pathway called MAPK, 
a route consisting of a number of powerful signaling molecules 
that are involved in processes such as cell replication, cell sur-
vival, and apoptosis. Disrupting any of these functions could 
obviously contribute to the development and survival of tumor 
cells. Most scientists believed that hyperactive forms of Ras were 
causing cancer by activating MAPK molecules. But the screen 
hinted at something else. While SCH51344 was blocking tumor 

growth, the MAPK pathway was still receiving signals from Ras. 
The protein must have another function that the substance was 
interfering with.

In 2011 Kilian and Giulio decided to carry out a new study to 
try to understand what SCH51344 was doing. “We hoped to find 
new targets of Ras – and at the same time new targets for cancer 
therapies,” Giulio says. “But when you start these things you  never 
really know what you’ll find. It’s rare, but sometimes the outcome 
of an experiment surpasses even your highest expectations.”

* * * * *

SCH51344 was likely affecting tumors by binding to one or more 
cellular proteins, so the first task was to identify them. Kilian cre-
ated a probe, a replica of SCH51344 but featuring a chemical han-
dle, effectively making SCH51344 a bait. It was exposed to extracts 
from cancer cells, allowing proteins to bind to it. Together with 
Keiryn Bennett and Jacques Colinge, the scientists used a method 
called mass spectrometry to see what they had caught.

Two molecules bound most strongly to the compound – could 
either of them explain how SCH51344 affected the growth and 
reproduction of the cells? A second test was necessary to find out. 
Little was known about the potential role in cancer of one of the 
proteins, called ADK – it hadn’t stood out in previous studies. But 
researchers had developed an inhibitor that could block its activi-
ty. When the scientists applied this inhibitor to the cancer cells, 
they continued to grow. In other words, the potent effects of 
SCH51344 didn’t come from its docking onto ADK.

The second candidate was more promising. MTH1 was known 
to be a sort of molecular “sweeper” that cleans up dangerous 
forms of nucleotides, the building blocks of DNA. The problem 
with these subunits has to do with the cell’s use of oxygen. Cells 
link it to other substances to create reactive oxygen species, or ROS 
– forms of oxygen which are chemically unstable. They bind easily 
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to other molecules and are used to generate energy and drive 
 metabolic processes. Their numbers increase during cell division 
and other events, and create a situation called oxidative stress. At 
that point they have to be kept under control, because ROS can 
damage DNA, RNA and proteins. 

When encountering nucleotides, ROS change the molecules’ 
shapes in a way that confuses the DNA-copying machinery. 
Without the proper bases, DNA couldn’t assume its elegant, 
 helical form. This was the link to MTH1, the molecular “sweeper” 
that the Superti-Furga group had found. Normally MTH1 recog-
nizes nucleotides damaged by reactive oxygen species. It breaks 
them down and changes their structure before the DNA copying 
machinery recognizes and integrates them. 

If SCH51344 was blocking the activity of MTH1, the cell would 
probably experience a build-up of ROS-altered nucleotides. The 
result would be a lot of damaged DNA. This might trigger cell 
death – a desirable outcome for cancer cells. But tumor cells were 
reducing the number of mutations and could avoid this fate. 
Instead, they were probably accumulating more mutations that 
furthered the course of the disease.

To test whether MTH1 was responsible for the growth of 
tumors with hyperactive forms of Ras, the scientists introduced a 
molecule into the cancer cells that would prevent them from 
 making MTH1 protein. The results were identical to those obtained 
when introducing SCH513 4 4. It was strong evidence that 
SCH51344 was binding to MTH1, blocking its activity, and per-
mitting the cells to undergo DNA damage.

* * * * *

“Prior to this study,” Giulio says, “SCH51344 had been shown to 
stop the growth of cancer in cell cultures. But its direct target had 
been unknown. And SCH5134 4 hadn’t been tested in clinical 
 trials. Now that we knew it binds to MTH1, we could look for 

existing drugs – already tested and on the market – that would 
directly inhibit its activity.”

Over the past few years, institutes such as CeMM have 
acquired screening facilities with large collections of drugs and 
other compounds. These substances can be tested for effects on 
specific molecules and cells. If little is known about the target 
protein, it is sometimes necessary to test thousands of substances, 
a procedure that is both very expensive and time-consuming. 

But a little information can help narrow down the candidates. 
An analysis of the architecture of MTH1 and other molecules to 
which it could bind provided a potential clue. “We knew the 
 ‘clients’ of MTH1, thus we were looking for molecules that resem-
bled those clients to see whether they could block MTH1 activity,” 
Kilian says.The scientists discovered that a class of molecules 
called kinase inhibitors might have a complementary structure. 
This allowed them to narrow the search to a much smaller group 
of compounds.

The search yielded a substance called crizotinib that binds 
strongly to MTH1. “This compound had recently been approved 
for the treatment of a particular type of lung cancer, and was being 
used in several other clinical trials,” Giulio says. “That’s tremen-
dously important if you’ve identified a new potential target for 
therapies. The major hurdle in developing a new drug is getting it 
through all the stages and tests necessary for clinical trials. This 
takes years, and a lot of substances have toxic effects or fail for 
other reasons.”

To confirm the results, the scientists ordered batches of 
 crizotinib from different companies and tested their effects on 
MTH1. “The results were mixed,” Kilian says. “In some cases the 
substance had a potent effect on MTH1; in others they weren’t 
doing a very good job of inhibiting the protein.”

The reason for the differences turned out to have something 
to do with the “handedness” of crizotinib. Like many compounds, 
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it had a chiral structure – meaning that it could be found in two 
versions. One twisted in a left-handed way, and the other right-
handed. It is important to distinguish between them because they 
may bind to proteins in different ways.

Clinical trials were focusing on the right-handed (R) version, 
which turned out to be less effective in inhibiting MTH1. The 
other form, (S)-crizotinib, had a powerful effect and surprisingly 
behaved totally differently than the mirror (R) form. Applied to 
cells, (S)-crizotinib mimicked the effects of SCH51344. 

The CeMM scientists initiated a collaboration with the struc-
tural biologist Stefan Knapp to obtain a snapshot of how MTH1 
was interacting with the compounds. (S)-crizotinib was potently 
blocking the protein’s activity, and doing so very specifically – 
ideal characteristics for a potential drug. The fact that the (S)- and 
(R)-versions caused a complete switch in biological activity was 
unpredicted. It gave the scientists a textbook example of the influ-
ence of stereochemistry on a cellular process.

* * * * *

Why does the “nucleotide-sweeping” activity of MTH1 promote 
cancer, and why does blocking MTH1 activity brake the growth of 
the disease? “When cells divide they need a sufficient pool of 
normal nucleotides,” Giulio says. “If there are too many bases 
with reactive oxygen species – if the ROS haven’t been cleaved off 
by MTH1 – we’d expect to see a lot more DNA damage. The cell 
recognizes this problem and self-destructs.”

The scientists teamed up with Joanna Loizou and a group at 
the Karolinska, led by Thomas Helleday, to perform more experi-
ments to demonstrate that this was the case. They also examined 
a range of cancer cell types with hyperactive versions of Ras. Time 
and time again, they found that the cells were producing higher 
amounts of MTH1. And in these cases, applying (S)-crizotinib 
stopped the growth of tumors and often reduced their size.

What remains to be done to turn the substance into a drug? 
“We have to be sure that it doesn’t have other targets in the cell 
that might lead to side-effects,” Giulio says. “And since this is 
technically a different substance than its ‘right-handed’ version, it 
will have to undergo a new, separate drug approval process.”

The study has a crucial message: MTH1, and its nucleotide-
sweeping activity, seems to be a critical link in the development of 
many types of tumors. Until now, the role of this process in cancer 
has not been recognized; nor has it been specifically the target of 
any drugs. MTH1 seems to be protecting tumor cells from 
 accumulating too much DNA damage and destroying themselves. 
Removing that protection, Giulio says, offers an entirely new 
avenue to explore in therapies against cancer.
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How a molecule used in chemotherapy 
gains access to cancer cells

Chemotherapy remains one of the most common treatments for 
cancer. Generally it is effective because it damages DNA in rapidly 
dividing cells, such as those of a tumor, which should trigger their 
self-destruction. But this type of treatment is a blunt instrument, 
with widespread and random effects on DNA that may produce 
many side effects. Some chemotherapeutic agents have potent 
effects in preclinical trials, but their impact on patients may be 
disappointing – often because the ways cells respond are not fully 
understood.

Such was the case with a small molecule called YM155. In 2014 
Giulio Superti-Furga’s group, in a project headed by PhD student 
Georg Winter with help from the labs of Robert Kralovics, Stefan 
Kubicek and Thijn Brummelkamp, began a thorough investiga-
tion of its activity. The approach used near-haploid cells devel-
oped in Thijn’s lab – cells that contain only a single copy of each 
chromosome, as opposed to the pairs found in most human cells. 
These cells represent a powerful tool for genetic studies because 
when scientists disrupt the functions of a particular gene, the cells 
don’t contain a second copy of the molecule that might “rescue” 
its functions. The approach has become the basis of a CeMM 
spinoff company called Haplogen.

The scientists introduced random mutations in the cells’ 
genomes, creating lines of cells in which a single gene was dis-
turbed. Now they treated these cells with YM155. Nearly all of 
the lines experienced significant damage to DNA and died. The 
only survivors exhibited random mutations in a gene called 
SLC35F2. This meant that YM155 required help from SLC35F2 to 
disrupt the cells’ DNA.

SLC35F2 belongs to a family of molecules that help transport 
substances – including drugs – into cells. Little was known about 
SLC35F2’s functions, although previous studies had shown that 
several types of tumor cells produce high quantities of the pro-
teins. The scientists blocked its activity in several lines of cancer 
cells and discovered that without SLC35F2, YM155 was generally 
unable to kill them. 

The work establishes a co-dependency between the activity of 
the two molecules – a phenomenon called synthetic lethality (see 
the story “One hand gives while the other takes”). YM155 can only 
harm cells that it can enter, and whether or not it has access 
depends on SLC35F2. This is a weakness that might be useful in 
the development of new therapies.
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An “ATMINistrator” for DNA damage  
during cell division

When cells divide to create offspring, each daughter cell requires 
its own full set of DNA. The two strands of the double helix are 
unwound by enzymes that break the chemical bonds between and 
create a fork. From there each loosened strand is used as a template 
to make a new partner. If this doesn´t happen properly, the result 
may be unfinished forks that the cell can’t repair. Such damaged 
regions are protected by molecules such as the protein 53PB1; they 
prevent the loose ends from breaking down and causing even 
more serious problems. That may happen anyway, leading to an 
increasing number of defects in the way DNA is copied – often the 
case in cancer.

Recently scientists learned that a protein called ATM helps 
send 53PB1 to the sites of damage, but they didn’t know how ATM 
senses stress so that it can recruit this molecule. In 2014 Joanna 
Loizou’s group at CeMM discovered that ATMIN, a protein that 
interacts with ATM, plays a crucial role in this process.

Joanna and her colleagues knew that ATMIN is involved in 
DNA repair in other types of DNA repair and can trigger the 
activation of ATM. Was it also helping protect cells from stress as 
DNA is copied? To find out, the lab began by removing either 
ATM or ATMIN from cells and then introducing a substance 
called aphidicolin, which damages DNA during replication. Both 
experiments had similar effects on 53BP1; not nearly as much of 
the protein was being delivered to the problem areas.

ATM is a mediator of biochemical signals; an incoming signal 
alters its chemistry and physical structure, and then it alters its 
targets. ATMIN might be interfering with this process. To find 
out, the scientists studied ATM’s behavior in mouse cells that 

lacked ATMIN. When the cells were treated with aphidicolin, 
ATM failed to receive and transmit certain signals. 

They repeated the experiment with cells that had experienced 
another type of DNA damage. Treatment with radiation intro-
duces breaks in both strands of DNA, rather than the “forking” 
defects that more commonly occur as the genetic material is 
 copied. ATMIN’s role in this process was not significant. This sug-
gests that the protein specifically helps resolve problems during 
DNA replication. It does this partially by changing ATM’s signal-
ing behavior. Joanna says this might be due to competition: other 
molecules can also activate ATM, but then the protein passes 
other signals to different targets. Without ATMIN, ATM-activat-
ing molecules have more access to the protein and these other 
functions take the upper hand.

Some DNA protection was taking place in cells with ATMIN 
that lacked ATM, suggesting that ATMIN has additional func-
tions. Joanna and her colleagues recently made another finding: 
that ATMIN also helps prevent immune cells called B cells from 
forming tumors. It is tempting to think that this has to do with the 
fact that as they mature, B cells undergo breaks in specific regions 
of their genomes that are then repaired. The scientists know that 
without ATMIN, cells experience more problems as they divide 
and attempt to create two full sets of chromosomes in their daugh-
ters. This is a phenomenon often seen in B cell cancers. It might be 
due to a higher frequency of unresolved breaks in their DNA; 
further experiments will be needed to show that this is the case.
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When two rights make a wrong

It is one of the oldest dilemmas of human society, preserved in 
glyphs on stone from the days of Hammurabi, papyrus and parch-
ments from the ancient Jews, Greeks and Romans, and innumer-
able books over the ages. Can two wrongs make a right? When an 
injustice has been done, what degree of retribution is appropriate? 
Early cultures recognized that justice could not simply be left in 
the hands of victims or their families. The desire for vengeance 
might create an expanding spiral of violence that would threaten 
the wellbeing of all. Without a degree of balance and order, no 
society would survive very long. Over the course of history, many 
solutions have been found in the form of diverse legal systems – 
from the “eye for an eye” of antiquity to the punishments meted 
out by the dispassionate courts of modern democracies.

There is an interesting parallel to be found in our common 
metaphors for health and disease. The long-term survival of cells 
also depends on maintaining an overall balance – the technical 
term is homeostasis – which is tightly linked to our notions of 
health. We commonly describe diseases in terms used for attacks 
or insults; they are considered “crimes” against the body, even 
when they arise from natural processes such as aging. This way of 
thinking is too simple, of course, because what is good for the 
body or an organ is not always necessarily good for single cells. 
Maintaining stability at a high level of structure often depends on 
the death of individual cells. Some diseases, such as cancer, only 
become a problem when they usurp an old system of homeostasis 
and establish another. 

Tumor cells are masters of their own survival, with results 
that are often fatal for the organism as a whole. For a while, cancer 
cells often do very well indeed – outgrowing and outliving normal 
tissues, practically becoming immortal. Triggered by defects in 

genes or another problem, they find an alternative route to balance 
and survival. For the sake of the body, they ought to be sacrificed; 
instead, things go the other way around.

Once a crime has been committed, it can no longer be undone; 
restoring a social balance may require taking another action that 
would otherwise be considered unjust. Similarly, the best medical 
response to a disease such as cancer may not be to try to directly 
“undo” the problem that has caused it – an approach that is often 
impossible, or causes more harm than good. Instead, many treat-
ments require doing something that would normally harm a 
healthy patient. In other words, making things right might require 
two “wrongs”.

In 1946, Theodore Dobzhansky described a subtle variation 
on this theme in the context of the genetics of fruit flies and other 
species. An animal might naturally inherit two forms of particular 
genes which, independently, didn’t prevent its survival – while in 
combination, they had lethal effects. In essence, “two rights could 
make a wrong,” a phenomenon that Dobzhansky called synthetic 
lethality. This concept has become central to the search for new 
targets in the treatment of cancer and other diseases.

* * * * *

“One of the problems with understanding the course of breast 
cancer,” says Stefan Kubicek of CeMM, “is that there are so many 
routes to the development of the disease.” 

In recent years scientists have compared the complete 
genome sequences of breast tumors and healthy tissue from the 
same patients. The goal has been to determine how many 
 mutations are necessary to create cancer – and which genes are 
involved. Stefan says that the results have been bewildering. 
“Even in tumors that are considered to belong to a single sub-
type, the genes that are affected are different among patients,” 
he says. “Patients are individuals, and so are their tumors. This 
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probably explains why some people don’t respond to current 
therapies.”

So treatments, many researchers feel, will need to be person-
alized – but to what extent? Even tumors of different origins 
might have paths that “cross” somewhere in the cell – after all, 
they had to overcome similar obstacles to replicate and avoid 
 cellular defenses. Could they have a common Achilles’ heel?

In 2014 Marco Licciardello and other members of Stefan’s lab, 
working with several other groups at the CeMM, decided to try to 
find out. Their approach was to look beyond the genetic defects of 
the cells, to a system of controls collectively known as epigenetics.

“The healthy cells in a person’s body bear the same collection 
of genes,” Stefan says. “But they specialize into types that look 
dramatically different from each other and have diverse functions. 
The reason is that each type of cell uses a different subset of its 
genes to create RNA and protein molecules. Several systems in 
the cell influence which genes are active and which are silent. 
Epigenetics is the collective term for those systems. As a parent 
cell divides to create daughters, it passes along not only its genes, 
but many of the epigenetic ‘decisions’ that it has made.”

One result is that cells sometimes become “addicted” to the 
molecules they produce. Once a cell begins producing a specific 
protein, it may need to keep producing it – otherwise the cell may 
suffer the same fate as a human addict, and become sick or die. In 
this process, the production of many molecules becomes inter-
twined. Addiction to one molecule is often accompanied by a need 
for another. A cell might be able to do without one, for a while, but 
cut off both and it dies. This is the epigenetic form of synthetic 
lethality.

“Cancer cells also pass along epigenetic programs when they 
divide,” Stefan says. “They often become addicted to the original, 
mutated molecule that triggered the disease – again, that varies 
from person to person. What we wondered was whether tumors 

might be addicted to some second molecule as well – and maybe 
several different tumors might be addicted to the same one.” 

* * * * *

Epigenetic control begins in the cell nucleus, where DNA is inter-
twined with proteins and other molecules in a form called 
 chromatin. These other molecules help control many processes, 
for example whether factors needed to transcribe DNA into RNA 
have access to particular DNA sequences. 

“A number of proteins in these chromatin ‘hubs’ form syn-
thetic lethal interactions with signaling pathways that activate 
genes,” Stefan says. “In other words, cancer cells can survive 
defects in signaling, or defects in chromatin proteins, but a combi-
nation of both would be lethal.”

The scientists started with 10 well-studied cell lines that were 
created by Sebastian Nijman’s lab at CeMM. All of these were 
derived from breast tissue from a single patient and represent 
epithelial cells that typically don’t form tumors. The cells have the 
exact same genetic material with a single exception: into each line 
the scientists have introduced a single unique molecule called an 
oncogene, which then drives the cell to produce a tumor. This 
change makes each of the 10 types mimic a different subtype of 
breast cancer. 

In these cells, the researchers began disrupting the functions 
of 305 single genes known to be related to the functions of chro-
matin. To interfere with the molecules, they introduced small 
hairpin RNAs (shRNAs) into the cells. These artificial molecules 
bind to RNAs produced from cellular genes and cause their 
destruction, so no proteins are made from the molecules.

This meant that over 3,000 experiments had to be performed 
(305 x 10 cell lines). The actual number was many more. A particu-
lar shRNA may not efficiently remove its target, so scientists 
typically use several small molecules that would bind to a single 
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RNA. The number of procedures required automated methods of 
growing the cells, introducing shRNAs, and detecting their effects 
on the cells. These experiments were carried out by PhD student 
Marco Licciardello. 

One of the 10 types of cells exhibited an overactive biochemi-
cal signaling pathway triggered by a receptor protein called Notch1, 
which is involved in the development of many different forms of 
breast cancer and other tumors. The Notch pathway helps control 
cell division and differentiation – two processes that become 
“confused” in many tumors. Generally, cells should specialize or 
divide, but not both – which is usually the case in cancer. Over-
active Notch leads to conflicting signals. 

 “Knocking down” a number of the RNAs caused tumor cells 
with hyperactive Notch signaling to slow down their replication 
and undergo self-destruction (apoptosis). Particularly strong 
effects were noticed when cells no longer produced a protein 
called UBC9. 

“UBC9 is a key regulatory protein of a process called SUM O-
ylation,” Stefan says. “Blocking other proteins that contribute to 
this process had similar effects. This established a clear connec-
tion between Notch signaling and epigenetic control in the 
tumor cells.”

What was the link between SUMOylation, Notch signaling, 
and epigenetics? Understanding the connection, Stefan says, 
required a look at both the way the Notch pathway works and 
events in the cell nucleus that permit it to influence the activity 
of genes. 

When cells produce the Notch protein, they transport it to the 
membrane, where it helps them respond to external stimuli. Part 
of the molecule lies outside the cell; another part passes through 
the membrane, and a third section lies within the cell, in the cyto-
plasm. When a signaling molecule binds to the external part, the 
internal region is cleaved off. Its release allows it to travel to the 

cell nucleus, where it binds to other proteins and docks onto DNA. 
Many attempts have been made to treat cancer by interfering with 
Notch, the molecules that bind to it, or the protein that cleaves it. 
These targets are the subject of ongoing clinical trials, but these 
approaches often have undesirable side-effects. 

This is the point at which SUMOylation comes into play. 
SUMO is a small protein that the cell attaches to other molecules. 
Most of the targets are found in the cell nucleus; many are chroma-
tin proteins that are somehow involved in the control of gene 
expression. The SUMO tag can change the cellular localization of 
these molecules as well as their features and functions. As a result, 
they may dock onto new genes, or fail to find genes they would 
otherwise bind to. 

Numerous additional experiments showed that removing 
proteins related to SUMOylation, slowed down the growth of 
the modified breast cancer cells. “This further established a 
 synthetically lethal connection between tumor-related Notch 
activity and SUMO tagging,” Stefan says. “The connection 
doesn’t appear to be very direct, because blocking SUMOylation 
doesn’t seem to have much effect on the activity of ‘classical’ 
genes that are the target of Notch signaling. But the results do 
mean that SUMOylation might be an interesting target to explore 
in new treatments.”

Currently it is unlikely that the scientists’ approach, using 
shRNAs, will form the basis of a therapy, at least very soon. There 
are too many problems with shRNAs, including that of delivering 
small molecules to cancerous cells and maintaining sufficient 
 dosages over the long term. As is so often the case, what works 
well in cell cultures or the test tube can’t yet be directly applied to 
humans – a compelling argument for the continuing need to test 
new approaches in laboratory animals. 

But Marco and Stefan knew of a substance that inhibits 
SUMOylation. Like many drugs and experimental compounds, it 
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had its origins in a plant. Five years ago a group in Japan showed that 
Ginkgolic acid, derived from the leaves of the ginkgo tree, blocks the 
activity of enzymes that transfer SUMO proteins to their targets. 
Applying ginkgolic acid to the cells slowed specific phases of their 
replication and eventually caused their death. 

To understand the connection between Notch signaling and 
SUMOylation, Stefan and his colleagues used the CeMM’s Bio-
medical Sequencing facility, whose “next-generation” sequencing 
instruments permitted them to analyze the RNA content of the 
cells. This method carries out an exhaustive “census” of cellular 
molecules to determine how their levels are affected by  signals, 
drugs, or other factors.

“What we discovered is that ‘free’ SUMO – which hasn’t been 
attached to target proteins – is depleted in the cancer cells,” Stefan 
says. “This doesn’t seem to be because the cells are producing less 
SUMO. Instead, increases in Notch signaling may be producing 
higher quantities of proteins that are normally tagged, and they 
‘steal’ SUMO from its normal targets.” 

Normally, he says, lower levels of free tags wouldn’t create 
a significant problem for most cells. But when cells already 
 challenged by excessive Notch signaling have a second hurdle to 
overcome – when the process of attaching SUMO to proteins is 
inhibited – tumor cells can no longer cope. This appears to be a 
textbook case of synthetic lethality. The best way to “right a 
wrong” in this dreaded disease may require combining two 
approaches that would not, independently, offer a cure.
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Increasing immune cells’ appetite  
for pathogens

During the 20th century, antibiotics and other treatments dramati-
cally lowered the incidence of cases of bacterial pneumonia trans-
mitted through social contacts. The disease remains a major cause 
of death, however, for people weakened by other conditions, the 
elderly, and those living in developing countries. Additionally, 
drug-resistant strains of pneumonia are spreading – so it is crucial 
to find new approaches to treatment.

In 2014 a project by Sylvia Knapp’s lab took a close look at the 
way lung tissue mounts an immune response to the disease. 
A bacterial infection usually triggers an immediate response by 
the innate immune system, in which cells such as macrophages 
recognize foreign particles on the microbe, engulf them, and 
release molecules that stimulate an inflammation as immune cells 
rush into the tissue. It’s a balancing act: ideally macrophages and 
other cells will digest and destroy the pathogen before it invades 
other tissues. Yet the process has to be kept under control to 
 prevent damage caused by the inflammation itself.

A protein c alled TREM-2 ,  found on the sur f aces of 
 macrophages and related cells, was known to tune down inflam-
matory responses and promote the digestion of invading 
microbes. But little was known about its activity in lung tissue. 
The new study, led by postdoc Omar Sharif, showed that 
 macrophages in the lungs also produce TREM-2. The scientists 
followed the activity and effects of the receptor during the early 
stages of an infection.

The project revealed a surprise: in both cell cultures and mice 
that completely lacked TREM-2, macrophages were devouring 
more bacteria. A close study of the cells showed that they were 
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producing more of a molecule called C1q than macrophages with 
TREM-2. This protein enhances immune cells’ ability to bind to a 
pathogen and digest it.

Further experiments showed that macrophages with increased 
amounts of TREM-2 lowered their production of C1qb. This 
 established a connection between the two molecules: normally, 
TREM-2 slows down or blocks the production of C1qb. If the 
receptor is missing, C1qb levels rise and macrophages more active-
ly pursue and digest pathogens. 

This is the first time that TREM-2 has been shown to affect 
immune responses in the lungs. Overall, the work showed that 
low amounts of TREM-2 increase the immune system’s ability to 
clear bacteria from the lungs. They may also dampen inflamma-
tions that might otherwise trigger autoimmune reactions. The 
fact that this effect is limited to lung macrophages might provide 
a method of preventing pneumonia and other infections of the 
respiratory tract.
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Equalizing protein machines  
for comparative evaluation

Proteins usually perform tasks by binding to each other in 
“molecular machines.” A single protein can link to different 
molecular complexes to perform different functions. These 
machines change in response to challenges such as infection, 
drug treatment, or other changes in the environment. Mutations 
also often alter not only the overall activity of a protein, but also 
the ability of the protein to be integrated into the various 
machines. To fully understand these effects, scientists often need 
to compare, for example, the machines from a mutated version of 
the protein with a healthy version; or the same healthy protein 
following drug treatment. Making such direct comparisons has 
been technically challenging, but now the laboratory of Keiryn 
Bennett at CeMM has found a solution.

One difficulty is to extract these machines from cells and 
 prepare them for analysis. The first step involves attaching a tag to 
the protein of interest; here the group uses a molecule called SH. 
The scientists attached this SH molecule to a protein called TBK1. 
Their interest in TBK1 derives from the importance of this protein 
in various processes including immune system responses to 
infection, cell division, and the development of cancer. 

The researchers introduced the modified version of TBK1 into 
cells, which were stimulated to produce the tagged protein. The 
SH molecule converts TBK1 into a “bait” that will permit extrac-
tion of the TBK1 machines from the cell. For some reason that is 
highly dependent on the nature of the “bait“, cells produce wide-
ly varying amounts of these SH-tagged proteins. This makes it 
very difficult to compare machines using different baits. Some of 
the differences in machine components may be due to differences 
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in the tagged proteins. Others may just be a reflection of higher 
amounts of the bait. How could you tell the difference? 

The laboratory’s approach involved attaching the SH mole-
cule to a second protein, called GFP, and introducing this new 
“bait” into the same type of cell. (GFP is not naturally made by 
human cells, so it does not form any true machines – an impor-
tant point for later.) The scientists extracted SH-GFP and SH-
TBK1 from the two cell lines and used a method called immunob-
lotting to measure relative quantities. They discovered that the 
cells produced about twice as much SH-TBK1 as SH-GFP. So by 
studying a higher quantity of SH-GFP cells compared to those 
producing SH-TBK1, the quantities of the two proteins could be 
normalised. 

Another technical issue that can also skew the results for these 
machines is related to enrichment from the cells. Protein com-
plexes formed around the SH-GFP and SH-TBK1 are created inside 
the cells. Scientists then open these cells and wash the contents 
over a surface containing “anchors” that the SH molecule can 
attach to. This turns the SH molecule into a tether. One end is 
attached to the anchor and the other is attached to the TBK1 (or 
GFP) machine. Other loosely binding proteins are gently washed 
away, and then the tether is released. The TBK1 (or GFP) machines 
are collected and loaded onto a liquid chromatography mass 
 spectrometer. Data from this instrument reveals the identity of 
the proteins in the machine. 

The group evaluated three main methods of releasing the 
tethers, because sometimes complete release does not occur and 
the comparison of these molecular machines is again skewed. 
With standardized protein quantities, the researchers could 
now compare the methods of liberating the protein machines. 
They demonstrated that one approach in particular provided the 
most consistently reliable data on the SH-TBK1 and SH-GFP 
machines.

This new approach that balances protein quantities under 
 different conditions with the best method of releasing purified 
machines, has another important feature. It can be used to get 
more detailed quantitative information on proteins. This involves 
attaching chemical labels to all the proteins in the molecular 
machines and comparing the relative amounts of each protein in 
different machines. By solving these three issues, Keiryn’s labora-
tory has opened a route to a deeper understanding of the dynamic 
molecular machines that exist in our cells and their relationship to 
health and disease.
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One hand gives  
while the other takes

People began making globes long before Europeans had circum-
navigated all the continents or explored their inlands; large 
regions of the Earth remained uncharted and were simply left 
empty or filled with imaginary beasts. Over time the blanks were 
filled in by cartographic expeditions, primarily in service of the 
military. Whoever ruled the oceans ruled the world, making 
knowledge of coastal geography and the depth of water in inlets 
and bays a deciding factor in naval warfare. Over the course of 
centuries, the British Empire sent ships around the world on 
surveying missions. When the HMS Beagle set off on such an 
expedition in 1831, it was accompanied by a young geologist 
named Charles Darwin. As his shipmates charted the waters of 
foreign lands, Darwin collected samples of living species and 
speculated on their uneven distribution around the globe.  Within 
just a few years of his return home, he distilled his observations 
into a few basic principles that could explain the origins of species 
and their extraordinary diversity. 

Maps are also used to represent processes within cells, such as 
the flow of information between the outer world and genes 
 harbored in the cell nucleus. Proteins on the cell surface sense 
changes and become transmitters that stimulate other molecules 
within the cell, which pass a signal on to the next, and so on. The 
result may be the activation of hundreds of genes and the silencing 
of hundreds more. Subsequently the cell produces a different set 
of proteins that may change its structure and functions. The whole 
process is called a biochemical signaling pathway, and it is often 
depicted as a route that connects an established route of molecules 
through the cell. 

For many years a major publisher produced a poster depicting 
the major pathways; you can still find copies hanging on the walls 
of offices and laboratories around the world. They are regarded 
with the kind of affection given to 16th-century globes because 
they are woefully incomplete. For a long time we have known too 
much about cell biochemistry to squeeze everything onto a single 
map, and trying to do so would create the wrong impression: the 
great majority remains to be explored. The poster was replaced 
with a thick book, an atlas, but it was outdated by the time it was 
printed. Today our knowledge of biochemistry fills huge  databases 
that are dynamic, constantly updated, and yet still struggling to 
keep up.

* * * * *

Biochemical pathways can reinforce or compete with each other. 
Sometimes they intersect at molecules able to receive information 
from two sources and route it in different directions. Each path-
way fulfilled some ancient, basic need and then diversified as 
 evolution produced organs with specialized tissues. With many 
operating simultaneously, continually switching on and off in 
various combinations, their activities have to be coordinated. A 
one-two punch is a good defense against an aggressor – providing 
your two hands act in concert.

Cells and tissues have various systems to cope with viruses 
and bacteria, for example, and they should work together in a way 
that lowers the risk of multiple or successive infections. The first 
phase of an infection usually creates an inflammation that draws 
in many new types of cells into a tissue and disrupts its normal 
structure. Afterwards the normal state of balance has to be 
restored. 

But in the constant “arms race” between pathogens and their 
hosts, infectious agents are likely to exploit any window of 
opportunity they find. Bacteria, for example, sometimes manage 
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to slip into a tissue while it is still engaged in fighting a virus. An 
organism has managed to successfully ward off the first assault 
only to open itself to a second, which is much worse. This pro-
cess, says CeMM group leader Andreas Bergthaler, is called super-
infection, and it permits particular combinations of diseases to 
take a deadly turn.

“This is what we often see in seasonal and pandemic out-
breaks of the influenza virus,” Andreas says. “Flu infections are 
often followed by pneumonia, caused by bacteria, and the super-
infection is often what ultimately leads to fatalities.”

Recently Christoph Schliehe, a postdoc in Andreas’ lab, 
 collaborated with Sylvia Knapp and Stefan Kubicek’s groups at the 
CeMM, Michelle Epstein`s group at the Medical University of 
Vienna, and a number of US collaborators to discover the connec-
tion between the way cells respond to influenza and subsequent 
superinfections. They believed the answer might lie in a crosstalk 
between cellular signaling pathways that mount various types of 
defenses and switch them off again. A viral infection was causing 
some sort of weakness that pneumonia bacteria had learned how 
to exploit. Processes triggered by the virus somehow made tissues 
more susceptible to bacteria. Somewhere on the biochemical map 
of the cell these routes crossed each other, but the region where 
this occurs has barely been explored.

“We know that the immune response to influenza is mediated 
by proteins within the cell as well as on the cell surface, some of 
them called Toll-like receptors, or TLRs,” Andreas says. “Their 
 activation triggers a couple of major events: first, cells begin pro-
ducing a lot of interferons, which are a potent antiviral defense. 
Secondly, it activates a biochemical signaling pathway that is rout-
ed through a protein called NF-gB. This molecule is stockpiled in 
the cell cytoplasm in an inactive state; an infection releases it and it 
enters the cell nucleus. There it activates a number of genes that 
trigger inflammations and respond to bacterial infections.”

This process requires help from a number of other molecules. 
NF-gB has to bind to other proteins in a “molecular machine” that 
attaches itself to DNA sequences near a gene and triggers its acti-
vation. A sequence has to be accessible to this machine, but it may 
not be. DNA in the cell nucleus is wrapped around proteins called 
histones – if the winding is tight, the target sequence may be 
 hidden. Other molecules attach chemical tags to histones and 
loosen the attachment, permitting other molecules to bind to 
nearby DNA, or tighten it again to block these interactions.

Superinfections might find a weak point at any step along the 
way. Andreas and his colleagues suspected that the problem might 
lie with the crosstalk between the pathway that produced inter-
feron and NF-gB signaling, so they designed a study to investigate 
the two responses. 

* * * * *

The first issue was to watch the way these two systems behaved 
during an influenza infection. Christopher and his colleagues 
infected mice with the flu virus; a few hours later they collected 
tissue from the animals’ lungs. They compared this to similar 
material from non-infected animals using a method called global 
expression profiling. Activated genes are used to produce messen-
ger RNA molecules that are later used in the synthesis of proteins; 
this method gives a readout of gene activity by comparing the com-
plete set of RNAs produced by the same types of cells under differ-
ent conditions. In this case: infected versus healthy lung tissue.

The experiment revealed that lung cells responded to the 
infection by switching on over 200 genes, many of which were 
known targets of interferon. One of these molecules stood out – 
both because it was being produced in high quantities by infected 
cells, and because of its role in cellular signaling.

“What popped up was a protein called Setdb2,” Andreas says. 
“It belongs to a family of molecules that attach methyl groups to 
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histone proteins. These are one type of tag that changes the con-
nections between DNA and histones, tightening up a region of the 
sequence or making it accessible. Setdb2 was the only molecule of 
this type that showed a marked increase in production after the 
infection. The question was what effect it was having on genes.”

Before that could be answered, the scientists needed to dem-
onstrate that Setdb2 was specifically being triggered by the viral 
infection. If so, it was likely stimulated by the production of inter-
feron. Christopher and his colleagues turned to a line of mice 
which had defective interferon systems, because they lack key 
molecules that transmit signals between interferon-sensors and 
their target genes. The Setdb2 response to influenza was much 
lower in these animals than in infected mice with normal inter-
feron signaling. Its up-and-down behavior closely paralleled that 
of a known interferon target called Zbp1.

This meant that Setdb2 was responding to the first-wave 
interferon response to viruses – what else was it doing? To find out 
the researchers collaborated with another group in the US who 
had created yet another strain of mouse in which Setdb2 didn’t 
function. Once again they studied the RNAs produced in the 
lungs of these animals, compared to those with normal Setdb2, 
after an infection.

“Here, too, there was a big difference,” Andreas says. “Remem-
ber that the ‘second’ response to an infection comes when NF-gB 
activates a lot of genes that have antibacterial effects. In the mice 
without Setdb2, these genes were behaving normally. But when 
cells did produce Setdb2, they were failing to activate a lot of NF-gB 
targets. Some of those were probably necessary to prevent super-
infections. Potentially we had found a first-wave molecule, stimu-
lated by interferon, that was blocking the second wave of response. 
And in doing so, it was opening the door on superinfections.”

* * * * *

While Setdb2 was interfering with signals from NF-gB, some of 
that molecule’s targets were still responding. This meant that 
Setdb2 stepped in somewhere between NF-gB and genes and 
blocked the signal to a subset of the targets. Presumably it was 
doing so through its ability to mark specific histones near genes 
with methyl tags, tightening the connection between histones 
and DNA and hiding sequences. But which genes were being 
affected in this way?

The scientists used a method called chromatin immunopre-
cipitation, or ChIP, to extract from cells Setdb2 and any DNA 
sequences it was bound to. They found that Setdb2 attached itself 
near a gene called Cxcl1, at a promoter region where molecules 
assemble to transcribe Cxcl1 into RNA. Another experiment 
showed that Setdb2 was associated with histones in this region 
with methyl tags, blocking the synthesis of RNA molecules.

This interference with Cxcl1 might explain cells’ inability to 
combat a bacterial infection. Normally cells secrete this molecule 
as a result of NF-gB signaling, and it attracts white blood cells to an 
infected region. It plays a crucial role in clearing pathogens from a 
tissue. Without Cxcl1, cells would lack a mechanism crucial to 
immunity. 

The scientists demonstrated that a lack of Setdb2 caused cells 
to create and secrete more Cxcl1, attracting more white blood cells. 
Too much Setdb2 protein, produced in response to an initial attack 
by viruses, lowered the recruitment of the immune cells. On the 
other hand, lowering the amount of Setdb2 increased the inflam-
matory response in the lungs, causing a higher infiltration of white 
blood cells.

An examination of variants of Setdb2 that are naturally found 
in the human population provided another intriguing bit of 
 evidence that the molecule tunes down immune responses. 
“Some of these variants lead to increased production of a protein 
called immunoglobulin E, which is involved in autoinflammatory 



Ce — M —M —    Research Report 2014 Science

4948

processes such as asthma,” Andreas says. “That may be happening 
because these forms of Setdb2 aren’t functioning as efficiently as 
they should, causing a deregulation of genes such as immuno-
globulin E.”

The scientists still don’t know how Setdb2 is recruited to the 
Cxcl1 gene – whether it finds the sequence alone or requires part-
ners. Nor do they know whether it influences the transcription of 
other NF-gB target genes, which might also contribute to antibac-
terial defenses. But the study, Andreas says, connects two systems 
that have long intrigued researchers who are studying the immune 
system.

“We have found a key link between interferon signaling and 
the activation of the NF-gB pathway,” he says. “What’s more, this 
crosstalk is happening through the activity of a protein that 
 controls the production of crucial immune molecules by attaching 
methyl tags to histones. A number of substances that regulate this 
process are currently being used in clinical trials. So Setdb2 may 
turn out to be a useful target in treating superinfections and other 
conditions in which the normal inflammatory response to a 
 pathogen is disrupted.”
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A lasting imprint

They are among the most valuable members of an institute: 
 scientists who have been around for quite a while and have con-
sistently made important contributions to science. They are the 
people to turn to for the long view of their field because they have 
personally set some of the landmarks along the way. 

Denise Barlow of CeMM is such a scientist. Denise plans to 
retire this year after a rich career in research that has been spent 
almost entirely in Vienna. She started her own lab at the IMP in 
the late 1980s, and when CeMM was created, she was one of the 
first scientists to join. Most of her work has focused on genomic 
imprinting, a biological phenomenon that affects relatively few 
genes. But like many exceptions, it may be a key to revealing the 
rules – in this case, the mechanisms that govern the activation and 
silencing of genes. 

In 1991, through studies of mouse development, Denise was 
the first scientist to identify an imprinted gene; this finding 
became the basis for her career as a developmental biologist. 

Imprinting is the most extreme type of gene activation and 
silencing. It arises from the fact that our cells have two copies of 
each chromosome, one inherited from each parent, and thus two 
copies of every gene (except for those on the X-Y chromosome 
pair). Most genes can be switched on to produce RNAs and 
 proteins, and then switched off again when the molecules aren’t 
needed. Often both copies of the gene are affected in the same way. 

But a small subset of our 25,000 genes – a few hundred or so – 
undergo the process of genomic imprinting. In these cases only one 
version of a gene is ever used. The effects of imprinting are impor-
tant for the correct development of offspring. One reason has to do 
with dosage, or the quantity of proteins ultimately produced by 
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genes. If only one copy of a gene is used, its output would normally 
be only half the amount of proteins. Understanding how cells con-
trol these dosages allowed Denise to use genomic imprinting as a 
model to discover new mechanisms by which genes are regulated.

Originally scientists wondered if imprinting might be trig-
gered by the sequences of genes themselves. One version of a gene 
might promote its expression over its counterpart, or lead to per-
manent silencing. The question could be resolved through studies 
of inbred mice that have inherited identical versions of genes from 
both parents. This work showed that even if two genes had the 
same sequence, one could undergo imprinting, and this condition 
would be stably maintained throughout the body and the lifetime 
of an organism. Since the mechanisms that determine this aren’t 
due to gene sequences, they are called epigenetic.

Cells use several epigenetic mechanisms to influence gene 
activity, for example by promoting or inhibiting the assembly of 
the cellular machine needed to transcribe genes. This may be 
achieved, for example, by enzymes that directly alter DNA itself 
by tagging it with a small chemical compound called a methyl 
group. Such tags can also be attached to histone proteins bound to 
DNA. In both cases, the result is often to silence a gene. 

One important finding has been that imprinting affects 
 clusters of genes, usually from three to 11 genes. Do they require 
multiple tags, or can several be controlled by the same marking 
system? Pursuing this question led Denise to the identification of 
the first imprint control element, or ICE. This DNA sequence is 
marked by a methyl tag placed on the chromosome in one of the 
parent’s gametes; it is maintained during cell division by all cells 
that that inherit the chromosome. 

Denise’s study of one imprinted gene called the Igf2 receptor, 
which regulates growth, provided deeper insights into one mode 
by which imprinting occurs. The case was intriguing because it 
seemed to break the pattern. She discovered that mothers were 

passing an active imprinted version of Igf2r to their offspring – but 
when they examined the ICE of the gene, they found a tag indicat-
ing that it ought to be silenced. 

The lab solved the riddle through the discovery that without 
the methyl tag, the ICE region near the Igf2 receptor gene was 
producing a long noncoding RNA that wasn’t being used to create 
proteins – instead, it somehow represses the nearby gene. That’s 
what would happen on the unmarked paternal chromosome. The 
mother’s DNA, however, would be tagged with the methyl mark. 
As a result no long noncoding RNA would be produced, and the 
Igf2r gene wouldn’t be repressed. This type of imprinting was a 
case of “repressing the repressor.” 

In her most recent work, Denise has added another curious 
twist to the story: the long noncoding RNA itself is not somehow 
silencing the Igf2r gene; rather, the process of producing this RNA 
interferes with producing messenger RNAs from the Igf2 receptor 
gene. Since the mother’s chromosome doesn’t make the long non-
coding RNA, there is no interference, allowing the Igf2 receptor to 
be produced.

So Denise leaves a legacy of groundbreaking work that has 
made genomic imprinting an important model for understanding 
gene regulation, epigenetic mechanisms, and the developmental 
processes that they influence. Another legacy is the group of 
 students and scientists she has “imprinted” over the years. Many 
have gone on to establish their own groups, where they continue 
to pursue the epigenetic themes stimulated by her lab.
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ways. When things get so complex, it is always hard to see the 
forest for the trees. And if you always take the same path through 
the forest, you will always see the same trees, and thus likely 
 construct similar images of the forest in your mind.

The biochemical signaling pathways within cells also inter-
sect at particular proteins, then diverge along different paths. One 
such case is NF-gB (see “One hand gives, the other takes”), which 
receives signals from many different receptor proteins on the cell 
surface. It can distinguish between them to produce different 
effects. NF-gB is a gene-activating protein called a transcription 
factor that is normally stored in an inactive state in the cell cyto-
plasm. Signals unlock it and allow it to enter the nucleus, where it 
activates subsets of different genes. Which ones depend on the 
type of cell, the origins of the signal, and the activity of other 
 molecules that influence the behavior of NF-gB.

CeMM researcher Kaan Boztug is a champion of rare diseases, 
and recently his lab encountered NF-gB while studying a condition 
so rare that it had never been formally identified by physicians. 
Two patients were discovered with an immune deficiency that 
caused them to suffer severe infections from bacteria, viruses, and 
a parasite called Cryptosporidium. Unusually, they were catching 
the same illness over and over again. 

“What attracted my attention and that of other researchers to 
this case was the fact that the two patients belonged to the same 
family, and one with a history of marriages between close rela-
tives,” Kaan says. “Such families present an interesting situation 
for disease research, genetically speaking. If someone in the family 
develops a rare mutation and passes it along to his children, even-
tually there’s a chance that someone will inherit two copies of it. 
This is still rare, but it’s still far more likely than finding cases in 
unrelated individuals.”

Sometimes – in dominant hereditary disorders – having a 
single copy of a defective molecule leads to disease. In other 

Treasure your exceptions

If I may throw out a word of counsel to beginners, 
it is: Treasure your exceptions! … Exceptions are 
like the rough brickwork of a growing building 
which tells that there is more to come and shows 
where the next construction is to be.

William Bateson, 1908

Two roads diverged in a wood, and I — 
I took the one less traveled by,
And that has made all the difference. 

Robert Frost, 1920

A search of the National Library yields both of these two citations 
– one from a scientist who popularized the new field of genetics in 
the early 20th century, and the other phrased by one of the most 
famous poets of his day. What unites them is the idea that rare 
phenomena or unusual experiences can be more illuminating 
than plodding along common paths of inquiry. A parallel can be 
found in biomedical research: It is tempting, when faced with the 
range of diseases that afflict society, to launch a head-on assault on 
the most prevalent problems and the most common mutations 
that have been associated with them. 

But pursuing rare cases may ultimately be more informative, 
by yielding details of biological processes that are difficult to see 
from the well-traveled path. That is particularly true in cases such 
as immune system disorders, which typically involve a range of 
closely related cells that interact with each other in complicated 
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cases one copy leads to no symptoms at all, or only mild prob-
lems. These are recessive diseases, and their full effects can only 
be seen in patients that have inherited a copy from both parents. 
They appear rarely, and often in large families with a history of 
intermarriage.

* * * * *
Usually an infection trains the immune system to recognize and 
defeat a particular pathogen if it appears a second time. That 
 process was being disrupted in the two patients. A couple of labo-
ratories had already scanned the patients’ genomes for mutations 
in individual genes known to be involved in immune system 
training. But the search produced no results.

Katharina Willmann, a postdoc in Kaan’s group, and other 
members of the lab decided to approach the problem by expand-
ing the search. They used a method called exome sequencing, in 
which all of the protein-encoding regions of the patients’ genom-
es, called exons, are sequenced. The aim was to find a common 
mutation that affected both copies of a gene in both patients, yet 
was not found in family members who did not suffer from the 
disorder.

It was like looking for a needle in a needle factory. The experi-
ment yielded a huge amount of data that had to be filtered and 
analyzed to isolate a single letter of the genetic code that was 
 common to both patients. This produced a single result: the only 
sequence that fit the requirements lay in a gene encoding a protein 
called NF-gB-inducing kinase, or NIK. 

NIK is a signaling molecule called a kinase; these proteins are 
activated by other molecules that attach chemical tags called phos-
phate groups to it. The kinase then goes on to pass the tag along to 
another molecule, activating this second protein and restoring the 
kinase to its passive form. These changes occur in a region of the 
protein that is enzymatically active. It has to have a particular 

architecture to permit other molecules to bind and deliver the tag, 
and then to bind to its own target and make the next transfer.

The mutation found in the two patients lay near the active 
region of NIK. A computational analysis revealed that this particular 
change probably had a dramatic effect on this part of protein’s struc-
ture, changing its chemistry, physical architecture, and thus its  
 ability to receive tags and pass them along. Parts of the molecule that 
needed to be exposed were probably being locked inside the pro-
tein, making them inaccessible; other regions were being exposed.

The computational prediction had to be followed up by experi-
sments that could confirm changes in NIK activity. That could be 
done by watching NIK’s target, a protein called IKK-alpha. This 
molecule forms part of the locking mechanism that prevents 
 NF-gB from entering the nucleus. Normally NIK tags IKK-alpha, 
which activates it and releases the lock. The scientists introduced 
the mutant form of NIK into cells and discovered that it wasn’t 
being tagged, which meant that NF-gB couldn’t be released to 
move into the nucleus and activate its target genes.

Here NF-gB’s role in multiple pathways came into play. The 
lock that holds it in place might be released another way, depend-
ing on what type of signal reaches it, and this would affect a 
 different subset of genes. One pathway is called canonical NF-gB-
signaling, and the other non-canonical. The canonical pathway is 
triggered by external signals such as TNF-alpha, and the second 
system by a molecule called BAFF and other proteins. However, 
specific molecules such as ‘Lymphotoxin `’, are able to activate 
both branches of the pathway. The authors wanted to know if NIK 
was required for such a dual activation of NF-gB. 

A number of experiments were required to show that both 
pathways were disrupted by the patients’ mutation in NIK. And 
both had catastrophic effects on the immune system.

 * * * * *
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A close look at an infection reveals a bewildering array of immune 
cells that enter from the bloodstream, lymphatic system, or near-
by tissue to carry out specific tasks. Generally local cells are the 
first to respond; they release a range of factors that sound a more 
general alarm. That’s the point at which you’ll probably start to 
notice something is wrong. So many new cells enter a tissue that it 
swells, reddens, and puts pressure on nerves that sense pain.

To dramatically oversimplify what comes next: Macrophages 
and other immune cells recognize foreign molecules and swallow 
the virus or bacterium that displays them. They chew up the path-
ogen, attach some of its molecules to cellular proteins, then 
 present them on their own surfaces where they can be seen by 
other cells. Macrophages activate a range of other cell types includ-
ing T helper cells, which go on to stimulate responses from other 
types of immune cells. These include T memory cells, which play 
a role in training long-term immune responses.

T cells and other types also stimulate B cells to create anti-
bodies – proteins which are constructed to recognize patterns in a 
foreign molecule. B cells undergo a process of maturation in which 
they rearrange parts of their genome to create antibodies. Once 
this is accomplished, some B cells secrete vast quantities of the 
molecules, which attach themselves to the surface of pathogens so 
that they can be identified and destroyed by the immune system. 
Other B cells hold on to them; the antibodies are attached to the 
cell surface, where they form a memory that may last many years, 
in some cases an entire lifetime. These cells recognize the patho-
gen if it ever returns.

Non-canonical NF-gB signaling was known to play a crucial 
role in the maturation of B cells. And researchers had discovered a 
mouse strain that had experienced a natural mutation in the NIK 
gene; the B cells of these animals didn’t undergo the genome-
shuffling necessary to create antibodies. These facts – along with 
the observation that the two human patients were unable to 

develop an immune memory of previous infections – suggested 
that their NIK mutations were disrupting the B cell response.

Katharina and her colleagues from Kaan’s lab, working with 
immunologists from Brazil, Turkey, the US, and the Netherlands, 
began a careful census of the patients’ immune cells. They discov-
ered that the two subjects had unusually low quantities of B cells 
and were producing far fewer antibodies. Genes in the patients’ 
B cells were undergoing fewer rearrangements, and the cells were 
sluggish in responding to stimulation.

This means, Kaan says, that one key effect of the NIK mutation 
is to block late stages of B cell development. “Before they can com-
plete their jobs and ensure a lasting memory,” he says, “they get 
stalled along the way. So we observed a lot of transitional forms of 
these cells that are blocked – if they try to mature, they die.”

Problems don’t stop there: The scientists also found unusual 
T cells, which weren’t developing properly into helper cells. 
While the T cells responded normally to most bacterial toxins that 
require an unspecific response from T cells, they didn’t react to the 
bacteria that cause tuberculosis; nor did they take notice of teta-
nus, reactions that require immune memory that should have 
been acquired after the patients had received vaccines.

A third branch in the family of lymphocytes, in addition to 
B cells and T cells, are natural killer (NK) cells. They are responsi-
ble for killing the body’s own virus-infected or malignant cells. 
The authors noticed that patients with NIK mutations had very 
few NK cells and they could neither hold on to target cells offered 
to them in a petri dish, nor release stimulants that are necessary 
for a correct natural killer immune response. It was surprising to 
the authors that even within these cells, intact NIK and non-
canonical NF-gB signaling seem to play an important role, a fact 
that had not been previously recognized.

The scientists couldn’t examine the overall structure of the 
patients’ lymphatic systems for ethical reasons, but Kaan predicts 
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that they might lack some of the lymph nodes that develop around 
the body. These serve as centers where immune cells are trained to 
recognize the difference between molecules produced by the 
body and those of a pathogen; nodes usually form as a result of 
interactions between healthy T and B cells. 

“What this work shows,” Kaan says, “is that defective NIK 
leads to a very serious immunodeficiency syndrome. A single 
mutation affects multiple types of immune cells. This is heavily 
dependent on non-canonical NF-gB signaling, and highlights the 
role of this pathway in creating a healthy immune system and 
maintaining it over the long term.”
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Managing the immune system’s  
response to tissue damage

Antibodies play a key role in activating immune responses. When 
they recognize foreign molecules, cells churn out vast quantities 
of antibodies which bind to pathogens and mark them for destruc-
tion. They also train the immune system to recognize the threat in 
the future. But the body also produces large quantities of natural 
antibodies, which aren’t created in response to foreign molecules 
and often bind to multiple targets. Still, they appear to offer pro-
tection from some diseases. Higher levels of natural antibodies in 
the bloodstream come with a lower risk of heart attacks, strokes, 
and other types of damage. Smaller quantities mean the opposite 
– mice that lack natural antibodies are at risk for many diseases, 
which often take a more severe course. The reasons for this – and 
the overall function of natural antibodies – have been unclear.

A few years ago Christoph Binder’s lab at CeMM discovered 
that a large proportion of natural antibodies recognize a particular 
type of pattern found on the body’s own cells, molecules, and 
membranes. When cells suffer damage or destroy themselves in 
the process known as apoptosis, many of their molecules gain or 
lose electrons through a process called oxidation. This leaves pat-
terns on their surfaces called oxidation-specific epitopes, or OSEs. 
As the cell breaks down, it releases molecules and membranes that 
bear OSEs, which act as flags marking them for destruction.

Christoph’s group discovered that about 30 percent of natural 
antibodies bind to OSEs. The first targets were found on low 
 density lipoproteins (LDLs) which carry cholesterol and other fats 
through the bloodstream. LDLs with oxidation patterns accom-
pany the “bad” type of cholesterol, which accumulates on vessel 
walls and causes inflammations. Natural antibodies recognize 
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LDLs that have experienced oxidation, but not their healthier 
counterparts without the OSEs.

This explains antibodies found at sites of injuries or lesions, 
but the vast majority circulate continuously through the blood. 
Why? Christoph and his colleagues noticed that specific OSEs 
that they recognize are also found somewhere else – on 
 microparticles. These are small packages of membranes that   
are shed by dying cells and circulate through the blood. A lot of 
them are released in the aftermath of heart attacks or strokes. 

Could natural antibodies bind to microparticles carrying OSE 
“flags”? In 2014 Christoph’s lab proved that they do. They bind to 
a specific type of microparticle bearing proteins such as malondi-
aldehyde that have been altered and display particular OSEs. The 
result is interesting: natural antibodies bind to the OSEs and mask 
the microparticle from the scrutiny of other immune cells.

Such OSE-bearing microparticles are released in high 
 quantities at sites where the heart has been damaged through 
infarctions. Normally this would trigger inflammations and draw 
in immune cells to try to repair the damage. But this process might 
be hindered if the damage can’t be detected – because the OSEs 
that signal a threat are hidden.

This suggests a scenario that helps explain why natural anti-
bodies evolved and why the body produces so many of them. Their 
ability to recognize OSEs establishes an important link between 
tissue damage and the role of the immune system in clearing the 
body of waste products. A “visible” OSE might trigger inflamma-
tions and an immune response, while a flag that is masked by an 
antibody won’t. The discovery reveals a major new function for 
natural antibodies: to tune up or down immune responses in the 
aftermath of heart attacks or other types of  tissue damage. 
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A dialogue between freedom  
and constraints

As humans, we are united by a common biological heritage that 
shapes our bodies and minds. Yet with the exception of identical 
twins, we are all genetically unique. Each of us has a genome that 
has never existed before, created during the fusion of a sperm and 
egg; each person is a novel evolutionary “experiment” that 
 confronts an ever-changing physical and social environment. 

Much of our evolutionary history as a species can be read from 
the first human genome sequence, which has been an invaluable tool 
for research. But this reference genome sheds little light on a dimen-
sion of biology that is essential in understanding human health and 
disease: the rich amount of variation that distinguishes us from each 
other. For the genome to fulfill its full biomedical potential, many 
more human genomes will have to be sequenced, compared, and 
correlated with epidemiological data on traits and diseases.

Personal genomes have come within reach thanks to  continual 
improvements that increased the speed and reduced the costs of 
sequencing. An effort to do so has been underway for nearly ten 
years through the Personal Genome Project, launched by George 
Church, an American geneticist at Harvard University and  pioneer 
in the field of sequencing. In late 2014 CeMM joined the Interna-
tional Network of Personal Genome Projects as the first partner in 
continental Europe. The Genom Austria project will begin by 
sequencing the DNA of volunteers and making the data public via 
the project website. It’s an apt parallel for the way the Austrian 
National Library collects the literature and letters of its citizens, 
then makes them available to the public.

Christoph Bock, who established CeMM’s Biomedical 
Sequencing Facility, leads Genom Austria. CeMM’s advanced 

sequencing facilities and a strong commitment to both biomedical 
research and public outreach made it an ideal center to launch such 
a project, which was started with CeMM funding. Along the way, 
additional support will be sought from external sources.

George Church submitted his own DNA to the international 
project as the first volunteer in 2005. CeMM Director Giulio 
Superti-Furga followed his example as the first to offer his DNA 
to the Austrian project. He was joined by Helga Nowotny, a 
prominent Austrian sociologist, expert on issues of science and 
technology, and former President of the European Research 
Council. 

Their participation is symbolic of the wider goals of the 
 Austrian project, which extend far beyond collecting data. A key 
objective is social: to start an open, constructive discussion on the 
role of genomes in our future. Initially the project is limited to 20 
volunteers, but the number will surely expand at a later date. The 
current work will set a precedent for the relationship between 
scientific institutes and the public, particuarly regarding the use 
and distribution of personal genome data, and will contribute to a 
much broader trend toward citizen science.

“Recent events have made people understandably concerned 
about data privacy,” Giulio says. “Of course that has shaped the 
discourse around this project. We’re trying to address the 
 biological, medical, philosophical, ethical, legal and social aspects 
of genome sequencing in a timely and proactive way. We want to 
demystify the technologies that permit genome sequencing and 
contribute to public awareness though education and discussions. 
We hope to demonstrate that most fears about ‘genetic discrimi-
nation’ come from a basic misunderstanding of the uses and 
 limitations of genomic information.”

Data from the genomes will be published under pseudonyms, 
Giulio says, but potential volunteers are being told openly that the 
project can’t guarantee anonymity. If you had the right data to 
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compare it to, unique sequences in a person’s genome could 
 readily reveal the identity of the donor. 

That hasn’t prevented a flood of interest from potential 
 participants. “We had no idea how many people might come 
 forward,” Giulio says. “As it turns out, we already have 600 volun-
teers for 20 places in the project. We hope we’ll be able to expand, 
but at the moment we’re faced with the question of how to select 
the 20 individuals from such a large group of applications.”

What will an individual’s sequence reveal? At the moment, 
Giulio says, the interpretations that can be made are quite limited. 
“We can see sequences that contain variants or mutations that 
have been unequivocally associated with particular diseases,” he 
says. Researchers have discovered many such monogenic defects 
– in which a given form of a single gene nearly always leads to a 
particular set of symptoms. These findings have led to the 
 development of the many diagnostic tests currently used by 
genetic counselors and physicians. But they are generally rare – 
clinicians estimate that such diseases affect only about five per-
cent of the total population.

It is much more difficult to identify combinations of gene 
variants that cause or increase a person’s susceptibility to a dis-
ease. Other crucial risk factors include lifestyle and environmen-
tal causes. They can be identified as large trends in populations, 
but their associations with genes are notoriously difficult to pin 
down. There have been two main difficulties: a lack of data on 
genomic variation, and the complexity of statistical studies of 
multiple genes. Personal genomic data and large-scale population 
sequencing projects should ultimately provide a much clearer 
view of these connections. Still, quite a few sequences are already 
informative; our current knowledge of factors that contribute  
to an increased risk of certain types of cancer, heart disease, 
 addictions, and other conditions can help people make intelligent 
choices about their lifestyles.

Yet most aspects of our lives are not “programmed” in our 
genes. Christoph Bock says, “Our genomes don’t determine what 
profession we will choose, whom we will marry, or when we will 
die. On the other hand, the particular set of genes that a person 
inherits plays a fundamental role throughout life. We already 
know relevant factors that influence whether people are likely to 
smoke, how much they eat, and how often they catch colds, 
whether they are likely to develop diabetes, and so on. Finding 
more connections, and clearer ones, will depend on studying 
more genomes in conjunction with the personal lives and medical 
histories of the subjects.”

Giulio’s encounter with his own sequence has been illuminat-
ing. “As a scientist you are motivated by the search for truth and a 
desire to play ‘detective’ as we explore the frontier of being 
human,” he says. “The experience standing at the brink of knowl-
edge and looking out into the unknown is a feeling like being a 
pioneer, and at the same time it makes you modest about your 
own role in things. Personally I was excited to know whether 
there would be any surprises in my sequence – what it might tell 
me about my historical origins, my unique characteristics, and 
potentially my future.”

One thing his sequence showed is that he is a carrier for a very 
common mutation in a gene called HBB. He has one copy; people 
with two usually develop a disease called beta thalassemia. The 
finding was not a big surprise: many people with a Mediterranean 
heritage bear the trait. It affects red blood cells, the breeding 
ground for the malaria parasite in humans, and offers some pro-
tection from the disease. So the mutation has survived in regions 
that were hotbeds of malaria in former times.

“Having your entire genome sequence is interesting because 
on the one hand it allows you to say, ‘Here, this code makes me 
unique,’” Giulio says. “At that point you inevitably confront other 
questions – ‘Who am I? I am more than just my genes!’ Having 
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real data provides a more serious, solid basis for these reflections. 
At the same time, you can pick out details that place you in a 
 certain paleo-geo-historical context. You feel more human, and 
more connected to your fellow man.”

REFERENCE

www.genomaustria.at 
http://www.personalgenomes.org/austria

How common variants of genes combine 
to increase familial risk of blood diseases 

Studies of many diseases reveal patterns clearly indicating that 
certain families have a higher risk of certain types of cancer and 
conditions such as myeloproliferative neoplasms (MPNs). These 
blood diseases are marked by an enormous expansion of specific 
types of cells, disrupting delicate balances in the bloodstream and 
other places such as bone marrow. They can compromise the 
proper functions of blood cells and introduce various other 
 problems, such as thickening of blood and excessive clotting, 
depending on the type of cell that has been affected.

Only a small percentage of hereditary diseases are due to 
mutations in single genes; others develop as a result of multiple 
mutations, or combinations of common, particular versions of 
genes in an individual or a family. Such “weaker” contributions 
may be extremely difficult to find, but they can sometimes be 
identified through genome-wide association studies of large popu-
lations. Robert Kralovics’ group recently studied how common 
variants of two genes contribute to the development of MPNs.

One of these gene variants, TERT, was recently discovered by 
researchers of deCODE genetics in a large-scale study carried out 
in Iceland, a country with a fairly isolated population, and where 
extensive genealogical records have been kept for almost a thou-
sand years. The size of the study and the good clinical records have 
allowed scientists to discover even weak “signals” that confer  
a higher risk of particular diseases in extended families. The 
 Icelandic study showed that the change of a single letter in TERT 
makes people more susceptible to MPNs.

The other factor (a variant of the JAK2 gene) was discovered by 
Kralovics’ group in 2009. Scientists suspected that the TERT and 
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JAK2 gene variants could explain why rare cancers like MPNs are 
also found in families. The recent study by Robert’s lab aimed to 
answer two main questions: Would the trend found in Iceland 
also hold for a group of over 1,000 people in Italy? And did TERT 
and JAK2 in combination cause familial MPNs because they both 
contribute individually to increasing the risk for such diseases in 
the general population? 

Working with colleagues from Pavia, Italy, and other insti-
tutes in Vienna, Robert and his colleagues confirmed that the 
Icelandic variant of TERT also increased the risk for MPNs in the 
Italian group, proving that this is not a phenomenon restricted 
only to Iceland. 

Moreover, Robert’s group showed that if someone inherits 
versions of both genes associated with MPNs, there is a strong 
jump in the likelihood that they will develop these blood diseases. 
This effect is particularly severe in those patients that have other 
relatives with MPN. 

Overall, Robert says, the study shows that on its own, each of 
the variants makes a rather small contribution to such diseases. 
But inheriting particular combinations, possibly along with other 
genes that have an even smaller influence on risk, dramatically 
increases the chances of developing an MPN. This is also likely to 
be the case in many types of cancer and other diseases. And the 
same basic approach can be taken to finding specific versions of 
genes that contribute to them.
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Visualizing interactions  
between genes and drugs

Biological processes in cells involve many genes that interact 
with each other in complex networks. Anything that alters the 
activity of one molecule can change the behavior of many others 
and rearrange the network, establishing new connections and 
disturbing existing ones. One very effective way to expose and 
study these interactions is to perturb a cell through experiments 
that increase the number of RNAs or proteins produced by a 
gene, or to block their production altogether, or to introduce a 
drug or another substance. Often these approaches are combined 
to discover synthetic lethalities (see “One hand gives while the 
other takes”) or other relationships between genes.

Such experiments are now routinely carried out on a genome-
wide scale, producing huge amounts of data that a researcher has 
to be able to scan and evaluate. If a drug is introduced, for exam-
ple, it may be hard to distinguish the most important effects on 
genes from background “noise”. The labs of Sebastian Nijman 
and Jacques Colinge recently produced a new tool to give  scientists 
a clear visual readout of the results. Their Tool for Combination 
Perturbation Screen Analysis (TOPS), developed by Markus 
 Müller and the rest of the team, allows scientists to import data 
from a variety of experiments, analyze it, and present it in a form 
that makes it easier to extract meaningful biological information.

One type of study that Sebastian, Jacques and their col-
leagues confronted in the design of TOPS involves the efficient 
testing of drugs. Often such experiments apply one or more 
substances to cells in which single genes have been inactivated. 
In cases where the substances are tested against every gene, this 
involves at least 20,000 experiments. A shortcut has been found 
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to carry out several experiments at the same time, by mixing 
 different types of cells in the same culture. Each type is labeled 
with a “barcode” – a region of DNA that uniquely identifies it.

The perturbation should have various effects on cells by 
blocking the growth of some while enhancing that of others. In 
principle the various rates of growth reflect the way the effects of 
a drug, for example, are influenced by the presence or absence of a 
particular gene. At the end of the experiment, cells are harvested, 
and barcodes are used to measure the quantities of different types.

TOPS carries out a number of statistical analyses to assess 
interactions between genes and each other, or genes and drugs. 
The results are filtered in various ways to highlight the strongest 
effects. The end product is a “bubble plot” in which genes are 
listed around the circumference; low-impact interactions lie in 
the center, and only the strongest “hits” are plotted near the edge. 
These can be seen at a glance, providing targets for follow-up 
experiments. A main goal was to make free, high-quality software 
that is as user-friendly as possible. Existing tools that do some-
thing similar are either commercial and expensive, or require 
 programming skills to adapt them to a specific experiment.
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'U��5HLQKROG�0LȪHUOHKQHU 
Vice-Chancellor and Federal Minister for Science, Research and Economy

“Within a few years, the CeMM has become 
an established research institution, aptly 
combining its roots in Vienna with an 
international orientation. A Proof of Concept 
Grant and four prizes awarded by the ERC 
are impressive evidence of the institution’s 
high quality work. They are a proof of 
excellence as the Center works at the 
interface between fundamental research  
and practice orientation in a clinical 
environment. With research focuses on 
cancer, inflammatory diseases, immune 
disorders and individualized treatment,  
the CeMM scientists contribute to fighting 
the worst diseases of our day and age with 
sustainable effect. Research focuses are 
directly derived from the problems afflicting 
patients, and the tangible results of research 
into these problems are fed back into the 
clinical environment. The fundamental 
research done at the CeMM today has 
a potential for great medical breakthroughs. 
Reaching these will take time and a clear 
commitment from the decision-makers in 
charge, which we at the Ministry for Science, 
Research and Economy are delighted to 
make. As the Minister whose remit the 
CeMM belongs to, I should like to extend my 
best wishes for the successful continuation 
of the Center’s excellent development.  
I am glad that this institution has developed 
into a fixture of the Austrian research 
community.”
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“It is a pleasure to follow the  development 
and research activities of CeMM, that 
I visited already at the very start in 2010 and 
have been following from success to success. 
But it is also a great pleasure to accompany 
‘Genom Austria’, a  citizen science project 
initiated by CeMM which has been launched 
in 2014 in collaboration with the Medical 
University of Vienna and the personal 
genome organization. 
Self-reflection on identity, origin,  self-
determination, personal  freedom is 
important for me. Genom Austria provides 
qualifying volunteers the opportunity to 
sequence their personal genomes and to 
share the data with the public as pioneers. 
The key aim is to start a public debate on  
the opportunities and risks associated with 
whole genome information and to 
contribute to the genomic literacy of as 
many Austrians as possible, particularly 
young people. 
Making personal genome publicly and  
freely available is a way to help advance  
our common culture on human genetics, 
biology, and  medicine. It also has the 
potential of maturing into a good example  
of a citizen science project with a strong 
science education and  science 
communication  component, and will make 
genome sequencing concrete and tangible. 
Therefore I fully support this  initiative and 
wish CeMM and its staff all the best for  
their future endeavors.”

Margit Fischer
Chairwomen of the Science Center Network Foundation
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“You cannot but be impressed by the excellent 
quality of the research conducted by CeMM! 
The Centre is nowadays one of the most 
important in Europe, the value of which is 
world-widely recognized. 
Personally I had the honor to host last year  
in Palais Metternich,  premises of the Italian 
Embassy in Austria, the members of the CeMM 
Scientific Board. On that occasion, directors  
of some among the most prestigious medical 
schools and bio-medicine research centers in  
the world testified their high appreciation  
for CeMM, and for the strong commitment of 
CeMM team in tackling biomedical challenges 
by focusing on cancer, immune  disorders and 
infectious diseases. CeMM gives an outmost 
contribution in understanding human diseases 
and  I am sure it will pave the way for a further 
 development of science through a more and 
more personalized  medicine. 
It is my commitment to work for a strengthened 
cooperation with Italian scientific institutions, 
while I wish to express deep gratitude to 
professor Superti-Furga and his team for their 
contribution to build a better world.”

Giorgio Marrapodi 
Ambassador of Italy to the Republic of Austria
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“Following the development of CeMM closely,  
it is a great pleasure to see an institute which 
provides an intellectual, liberal and cosmopolitan 
environment for cutting-edge science in the 
heart of Austria. I was at the CeMM inauguration 
and have seen that from the very beginning the 
institute has a refreshing new style and looks 
beyond its own disciplinary borders. Headed by 
its inspiring leader, Giulio Superti- Furga, CeMM 
brings together the cultural ideal of  Humboldt 
with the 21st century’s knowledge and 
understanding to pursue scientific excellence 
with a keen eye on the  benefits for society.”

Professor Dr. Alexander Van der Bellen
Commissioner of the City of Vienna for Universities and Research
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“CeMM is an appreciated cooperation  
partner in the scientific field. But what is 
more, CeMM established itself as a role 
model in the communication field. Over  
the past ten years, Scientific Director Giulio 
Superti-Furga instituted creative channels  
of communication that promoted a better 
understanding and appreciation of science  
by a lay audience. Projects like the SMART 
lecture series exemplify the CeMM approach 
and foster out-of-the-box thinking by the 
scientific community. CeMM’s successful 
integration of art and science set new 
standards and opened doors that have  
been shut far too long.”

Dr. Sonja Hammerschmid
Rector, University of Veterinary Medicine, Vienna
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“The challenge of modern medicine is  
to combine the molecular and clinical 
information of an individual patient with 
the relevant biomedical knowledge. In this 
context the interaction of the Medical 
University of Vienna, the General Hospital 
and CeMM is an invaluable privilege for  
all players and the Austrian society. The 
expertise and excellence of CeMM helps  
to boost the advancements of personalized 
medicine in science and for the immediate 
benefit of patients.”

Professor Dr. Markus Müller  
Vicerector for Research, Medical University of Vienna
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“What I find inspiring about CeMM? It is 
different! The people at CeMM are not only 
outstanding researchers in their own field but 
they reach out to other disciplines, to other 
fields of science, to artists... I have been a 
guest to CeMM’s Brain Lounge and it was an 
absolutely ingenious experience. Thinking 
ahead means to think different and CeMM 
creates a unique atmosphere where this  
is encouraged and actually lived. I already 
look forward to my next visits.”

Professor Dr. Markus Aspelmeyer
Faculty of Physics, University of Vienna and  
Vienna Center for Quantum Science and Technology (VCQ)
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“Medical research has more and more  socio-
economic importance for Austrian society. 
Increase in average life span brings a shift in  
the disease profile of the nation, with disorders 
such as dementia, diabetes and cancer becoming 
proportionally more frequent, costly and 
debilitating. There is an obligation to reduce 
work-induced diseases while helping improving 
quality of life also for the elderly. Investments  
in institutions that do world-class research on 
understanding diseases at the mechanistic level 
are fundamental in allowing society to face 
these challenges. I know that CeMM is a pioneer 
in establishing the scientific fundaments for 
personalized, precise medicine and for the sake 
of the nation and its economy, but also for the 
well-being of its citizens, I wish it all success  
and support possible.”

Professor Dr. Ewald Nowotny  
Governor Oesterreichische Nationalbank
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“Scientific excellence is one of the basic “Scientific excellence is one of the basic 
ingredients for successful enterprises such ingredients for successful enterprises such   
as Infineon Technologies Austria. CeMM as Infineon Technologies Austria. CeMM   
is the best example of an up and coming is the best example of an up and coming 
research institute that has succeeded in research institute that has succeeded in 
establishing its leading position in the highly establishing its leading position in the highly 
competitive field of biomedical research. competitive field of biomedical research.   
In only a few short years, CeMM has In only a few short years, CeMM has 
efficiently utilized its brainpower, creativity efficiently utilized its brainpower, creativity 
and continuous drive for perfection, thus and continuous drive for perfection, thus 
turning into an internationally recognized turning into an internationally recognized 
organization renowned for its excellence organization renowned for its excellence   
in molecular medicine. Having witnessed in molecular medicine. Having witnessed 
this incredible development, I look forward this incredible development, I look forward 
to exploring opportunities for collaboration to exploring opportunities for collaboration 
and wish CeMM continued success.”and wish CeMM continued success.”

Dipl. Ing. Dr. Sabine Herlitschka, MBA  
&KLHI�([HFXWLYH�2žFHU�DQG�&KLHI�7HFKQRORJ\�2žFHU�� 
,QÀQHRQ�7HFKQRORJLHV�$XVWULD�$*
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“As a biotech entrepreneur and from the 
perspective of a truly global industry  
I keep a close look at the medically-oriented 
research in my home country. I have seen 
CeMM grow from a bold idea into a 
remarkable research powerhouse in just a 
few years. Certainly it is the most focused 
and effective translational operation in 
Austria and people are taking notice 
 everywhere. CeMM’s output is increasingly 
appealing to industry and licensing 
opportunities and spin-offs will create 
revenues and jobs. This is a translational 
research effort at its best.”

Dr. Werner Lanthaler, MBA, MPA 
&KLHI�([HFXWLYH�2žFHU�RI�(YRWHF�$*
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Lecture Series
On average, respected international speakers give talks at CeMM every 
second week. Regular “CeMMinars” and occasional “Impromptus” 
provide an important source of information and inspiration not only 
to the scientists at CeMM, but also to medical doctors and researchers 
of the Medical University Vienna, local institutes in the field of life  
sciences and other universities. On a more formal basis, CeMM  
presents the “SMART” series of bi-annual lectures with speakers and 
subjects chosen to promote and to stimulate out-of-the-box thinking. 
This SMART lecture series has successfully assembled a dedicated 
community of scientists of various disciplines, artists and interested 
lay people. The highlight of the scientific year is undoubtedly the 
CeMM Karl Landsteiner Lecture which attracts some 400 attendees.

60$57�/HFWXUH��6LOHQW�5HYROXWLRQV� 
LQ�0RGHUQ�+HDOWK�&DUH�6\VWHPV

March 28th, 2014, saw the occasion of the third  
in the series of SMART Lectures. An enthusiastic 
and expectant audience of  scientists, clinicians and 
interested lay people experienced a fascinating 
and thought-provoking lecture by the Italian-born 
neurologist and scientist, Gian Domenico Borasio, 
entitled “Empathy and Evidence – The  Scientific 
Foundations of  Palliative Medicine” which, 
 afterwards, provoked a lively forum discussion. 
Gian Domenico Borasio, MD, DipPallMed, is 
 professor and chair in Palliative Medicine at the 
Centre Hospitalier Universitaire Vaudois (CHUV) 
and the University of Lausanne, Switzerland, and, 
since 2012 has held the chair of the Clinical Ethics 
Commission of the CHUV. Earlier in his career, 
from 1991-2011, he was head of the motor neurone 
disease clinic and research group at the Depart-
ment of Neurology at the University of Munich. 
As recently as the 1990’s, Professor Borasio 
 co-authored the first article ever on “Palliative 
Care in Neurology”. In 1996, he organized the 
first international symposium on this topic 
in The Hague, Netherlands. He has published 
over 130 original articles, 12 books, as well as 
over 150 reviews, book chapters, proceedings, 
 editorials. 
Professor Borasio was the main proponent of  
a law establishing Palliative Medicine as a core 
 curriculum subject in all German medical 
schools, which was promulgated by the German 
 parliament in 2009. In Switzerland, he co-chaired 

a Working Group at the Federal Office of Public 
Health that established new mandatory learning 
objectives in Palliative Care for undergraduate 
medical  education only in 2012. 
Professor Borasio began his CeMM SMART 
 Lecture by acknowledging the pioneering work  
of Dame Cicely Saunders in the field of palliative 
medicine. He carried on with a detailed 
 discussion of certain fundamental questions and 
 concepts of ‘quality of life’ and ‘personal values’. 
He is a recognized champion of the  argument 
for medicine at the end of life. His book, entitled 
“Dying”, has been translated into three languages 
and has become a best-seller with the lay public. 
His reflections are built on questions whose 
 simplicity disguise their complexity, such as….: 
“What do we need when we die?” During his 
SMART-lecture Dr. Borasio emphasized that 
 palliative medicine is more, much more than 
 terminal care. In recent years, alongside the 
 progress in pharmacological symptom control, 
a huge amount of scientific evidence has 
 accumulated which appears to show that 
 psychosocial and spiritual care are every bit as 
important as medical treatment in the strict sense 
of the word. The lecture concluded with his 
 outlook on the many barriers that still need to 
be overcome towards a general implementation 
of a palliative approach for a more sustainable 
 healthcare  system of the future.

33rdrd SMART Lecture by  SMART Lecture by   
Gian Domenico Borasio Gian Domenico Borasio 
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Named in honour of the Viennese discoverer 
of blood groups, the CeMM Karl Landsteiner 
Lecture is, by invitation, given annually by a 
prominent scientist whose molecular research 
is deemed to have had a significant impact on 
medicine. The lecture is held in the stunning 
18th century, frescoed festive hall of the Austrian 
Academy of Sciences, where once Haydn and 
Beethoven conducted premieres of their work. 
The 5th of May 2014 marked the eighth Karl  
Landsteiner lecture, which was presented 
by the American cell biologist and biochemist, 
David M. Sabatini.

David M. Sabatini is a Professor at the White-
head Institute and the Massachusetts Institute 
of  Technology in Boston. He is also a Senior 
 Associate Member at the Broad Institute, a 
 Member of the Koch Institute for Integrative 
Cancer Research at MIT and is an Investigator 
of the Howard Hughes Medical Institute. He is 
the recipient of numerous awards and distinc-
tions, including the W. M. Keck Foundation 
 Distinguished Young Scholarship, a Pew 
 Scholarship, the Paul Marks Prize for Cancer 
Research, the 2012 ASBMB Earl and Thressa 
Stadtman Scholar Award and, most recently, 
the 2013  Feodor Lynen Award from Nature 
 Publishing and the 2014 National  Academy of 
Sciences Award in Molecular  Biology. 

How Cells Decide

Professor Sabatini’s research focuses on the fun-
damental question of how things grow. Amongst 
his most significant research contributions is the 
discovery and study of a protein which is now 
known to play an important role in our under-
standing of cancer and diabetes. In 1994, while 
still a graduate student at John Hopkins Medical 
School, Professor Sabatini discovered the protein 
mTOR which plays an important role in control-
ling growth in many species. In the years since, 
he has focused his research on improving the 
understanding of mTOR and its functionality, 
making further surprising discoveries, including 
how mTOR also plays a role in diseases such  
as cancer and diabetes, as well as in the 
aging  process. In giving the 2014 CeMM Karl 
 Landsteiner Lecture, entitled “Grow – Shrink, 
Get Fat – Stay Lean, Divide – Rest: How Cells 
Decide”, Prof. Sabatini outlined the fundamental, 
intriguing processes surrounding the mTOR 
 protein that cells use to integrate internal and 
environmental cues, such as nutrient availabil-
ity, to rationalize cellular decision-making such 
as proliferation or differentiation. The lecture 
sparked a tremendous amount of interest as 
evidenced by the lively podium discussion that 
followed. 

In keeping with what is now the tradition, the 
lecture was preceded by a short concert, and 
 followed by a cocktail reception. The concert  
was given by the Viennese scientist Gustav 
Ammerer, biotech pioneer and research group 
leader at the Max F. Perutz Laboratories (MFPL) 
of the University of Vienna. The accomplished 
amateur cello player provided an exceptional  
and most enjoyable start to the evening with  
his interpretations of Johann Sebastian Bach’s 
Suite No.1 in G major (BWV 1007), Allemande  
& Sarabande, and was also kind enough to play 
during the cocktail reception to enhance what 
was a memorable end to a splendid event.

88thth CeMM Karl Landsteiner  CeMM Karl Landsteiner   
Lecture by David M. SabatiniLecture by David M. Sabatini
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03.07.2014
Impromptu 
Peter Kenny
9LVLWLQJ�6FLHQWLVW�DW¬ 
the University of  
São Paulo, Brazil
“Aspects of 
 pharmaceutical 
 molecular design”
Host: Stefan Kubicek

14.07.2014
CeMMinar 
Kathryn Moore
Departments of 
 Medicine and Cell 
 Biology, NYU Langone 
Medical Center and 
School of Medicine,  
New York 
“Mechanisms of  
FKURQLF�LQÁDPPDWLRQ� 
in  metabolic diseases”
Host: Christoph Binder

18.09.2014
Joint Impromptu  
MUV – CeMM 
Henning Walczak 
Centre for Cell 
Death, Cancer and 
�,QÁDPPDWLRQ�DW�
 University College 
 London, UK
“Cell Death and   
Ubiquitin in Cancer  
DQG��,QÁDPPDWLRQµ
Hosts: Michael 
Bergmann (Medical 
University of Vienna) 
and Sebastian Nijman 
(CeMM)

2YHUYLHZ�&H00LQDUV�� 
,PSURPSWX�6HULHV��6SHFLDO�6HPLQDUV

13.01.2014
CeMMinar 
Olli Kallioniemi
Institute for Molecular  
Medicine Finland 
(FIMM), University 
RI¬+HOVLQNL
“Individually optimized 
cancer therapies for 
Acute Myeloid Leukemia 
and beyond”
Host: Giulio Superti-
Furga

15.01.2014 
Joint MUV - CeMM 
Impromptu Seminar 
Stephen Friend
Sage Bionetworks,  
6HDȅOH��:$
“If not now when?”
Hosts: Stefan Thurner 
(Medical University 
of Vienna) and Giulio 
Superti-Furga (CeMM)

20.01.2014
CeMMinar 
Thirumala-Devi  
Kanneganti
Department of  
Immunology, St. Jude 
Children’s Research  
Hospital, Memphis, TN
“Regulators of  
,QÁDPPDWRU\�5HVSRQVHVµ
Host: Sylvia Knapp

10.02.2014
CeMMinar 
Janet Kelso
The Minerva Research 
Group for  Bioinfor matics, 
Max Planck  Institute 
for Evolutionary 
 Anthropology,  
Leipzig, Germany
´:KDW�ZH�KDYH�OHDUQHG�
from sequencing ancient 
genomes”
Host: Giulio Superti-
Furga

17.02.2014
CeMMinar
Thomas Helleday
Department of   
Medical Biochemis-
try and Biophysics, 
 Karolinska Institutet, 
Stockholm, Sweden
“Targeting MTH1 
for  de-personlised 
 anti-cancer treatment”
Host: Giulio Superti-
Furga

19.02.2014
Impromptu
Ronit Shiri-Sverdlov
Department of  Genetics 
and Cell Biology, 
 Maastricht University, 
The Netherlands
´,QWUDFHOOXODU�WUDžF�MDP�
in NASH: detection and 
inhibition of hepatic 
LQÁDPPDWLRQµ
Host: Christoph Binder

24.03.2014
CeMMinar
Holger Sondermann
Department of  Molecular 
Medicine, Cornell 
 University, Ithaca, NY
“The Ins and Outs of 
c-di-GMP Signaling 
LQ�%DFWHULDO�%LRÀOP�
 Formation”
Host: Stefan Kubicek
 
31.03.2014
CeMMinar 
Christopher Glass
Cellular & Molecular 
Medicine, University 
RI¬&DOLIRUQLD�6DQ�'LHJR��
/D¬-ROOD�&$
“A genome wide view of 
macrophage activation”
Host: Christoph Binder

07.05.2014
Impromptu
Stefan Constantinescu
Ludwig Institute for 
Cancer Research, 
 Brussels, Belgium
“Pathologic Signaling  
via JAK2 V617F and TpoR 
in Myeloproliferative 
Neoplasms”
Host: Robert Kralovics

14.05.2014
Impromptu 
Peter Csermely
Semmelweis University, 
Budapest, Hungary
“Network structure/
dynamics and  
its  application  
in drug design”
Host: Giulio Superti-
Furga

15.05.2014
Impromptu 
Marko Jovanovic
Broad Institute of  
MIT and Harvard
“Two distinct  strategies 
for controlling 
�GLƆHUHQWLDO��H[SUHVVLRQ�
of immune and 
 housekeeping protein 
levels in the cellular 
response to pathogens”
Host: Giulio Superti-
Furga

23.06.2014
CeMMinar 
%HQMDPLQ�&UDYDȪ
Department of 
�&KHPLFDO¬3K\VLRORJ\��
The Skaggs Institute  
for Chemical Biology
The Scripps Research 
Institute, La Jolla, 
 California
“Activity-based 
 proteomics – 
 applications for enzyme 
and inhibitor discovery”
Host: Giulio Superti-
Furga

19.09.2014
Impromptu 
Andreas Pichlmair
Max Planck Institute  
of Biochemistry,  
Munich, Germany
“RNAs in the headlock  
of cellular proteins”
Host: Giulio Superti-
Furga

06.10.2014
CeMMinar
Lucas Pelkmans
Institute of Molecular 
Life Sciences, University 
of Zurich, Switzerland
“Cell-intrinsic adaptation 
of lipid composition 
 to local crowding  
drives social behavior”
Host: Giulio Superti-
Furga

08.10.2014
Impromptu
Rocio Sancho
London Research 
 Institute, Cancer 
Research UK
“Pancreatic ductal cells 
uncovered: ductal to 
beta-cell conversion 
upon loss of Fbw7”
Host: Joanna Loizou

16.10.2014
Special Seminar
Mauro Giacca
Director of the 
 International Centre  
for Genetic  Engineering 
and Biotechnology, 
 Trieste, Italy
“New genes for  
old hearts”
Host: Giulio Superti-
Furga

22.10.2014
Impromptu
Andreas Linkermann
University-Hospital 
Schleswig-Holstein, 
Campus Kiel, Germany
“Necroptosis and Beyond 
- Regulated Necrosis  
in Acute Kidney Injury”
Host: Giulio Superti-
Furga

03.11.2014
CeMMinar 
Óscar Fernández-
Capetillo
Spanish National  
Cancer Research Center,  
Madrid, Spain
“Targeting  oncogene- 
induced DNA damage 
for cancer therapy”
Host: Joanna Loizou

05.11.2014
Special Seminar
Marc Vidal
Director, Center for 
Cancer Systems Biology 
(CCSB), Dana-Farber 
Cancer Institute,  
Boston, MA USA
“Interactome Networks 
and Human Disease”
Host: Giulio Superti-
Furga

17.11.2014
CeMMinar
Raphael Scharfmann
U1016 INSERM-Institut,  
Cochin Groupe 
 Hospitalier Cochin-  Port-
Royal, Paris, France
“Beta Cell Development: 
From Rodent to Human”
Host: Stefan Kubicek
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2SHQLQJ�6\PSRVLXP�RI�&H58'

Estimates carried out by the European Union 
 suggest that 5-8 percent of the overall population 
may suffer from a rare disease. In the specific 
example of Vienna and its surroundings more 
than 100,000 people could be afflicted. In order  
to provide those afflicted with the best possible 
inter-disciplinary diagnostic analyses and care, 
several institutes from within the Medical 
 University of Vienna and CeMM have founded  
the  Vienna Center for Rare and Undiagnosed 
 Diseases, CeRUD. 
The inaugural symposium of CeRUD took 
place on February 28th, 2014 at the Jugendstil 
lecture hall of the Medical University of Vienna 
under the auspices of the Rector of the Medical 
 University of Vienna, Wolfgang Schütz and  
the founding members, Arnold Pollak, Head 
of the University Hospital for Paediatrics and 
 Adolescent Medicine, Hubert Pehamberger,  
Head of the University Hospital for Derma-
tology, Georg Stingl, Head the Clinical Depart-
ment of Immunodermatology and Infectious 
Skin  Diseases, and Giulio Superti-Furga, 

 Scientific Director of the CeMM Research Center 
for Molecular Medicine of the Austrian Academy  
of Sciences. The symposium was organized by 
Kaan Boztug, Principal Investigator at CeMM,  
and Assistant Professor, Department of 
 Paediatrics and Adolescent Medicine and  
Director of CeRUD.
CeRUD was essentially established to pool 
resources and competencies, which, for example, 
includes inter-disciplinary clinical care involving 
the many disciplines that are represented at the 
Medical Campus AKH Vienna and at the Medical 
University of Vienna. At the same time, CeRUD 
will become involved in various internationally- 
competitive research activities in order to 
 promote the development of new strategies  
for  diagnosis and treatment of these diseases.  
The contact address for patient requests is 
cerud@meduniwien.ac.at.

6FLHQWLÀF�0HHWLQJV
With the objective of enabling and facilitating the direct  inter-   
communication and discussion of results between scientists,  
not only from within a certain field but very often involving  
an interdisciplinary exchange, CeMM both organizes and  
sponsors  several national and international conferences each year.  
A highlight in the 2014 cycle of events was the “EMBanniversary”, 
organized by the EMBL Alumni Association and CeMM, which 
 united the  molecular biology community in Austria and beyond. 
The calendar included both new events such as the celebratory 
 inaugural  symposium marking the successful start of CeRUD,  
the new Center for Rare and Undiagnosed Diseases, as well  
as now-established events such as the annual “Austrodrugs”  
meeting and the “Next Generation Sequencing Minisymposium  
and Workshop” which have become increasingly popular.  
It was standing room only too at the “Human Proteome Day at 
CeMM” held in the Autumn. CeMM would like to thank all the 
speakers and participants who contributed so much to the success  
of these meetings.

$XVWURGUXJV���6SHHG�GDWLQJ� 
of Industry and Academia

The “Austrodrugs” initiative began in 2011  
with the aim of bringing together the Austrian 
community of academic chemical biologists 
with industrial drug discoverers. On March 7th 
2014, some 90 researchers met at CeMM for the 
4th annual Austrodrugs meeting. Following the 
concept of “speed-dating” in a scientific scenario, 
some 19 chemical biologists from academia and 
industry gave updates and presented their tools, 
resources as well as opportunities and needs 
for collaboration in 10 minutes talks. The well- 
balanced mix of speakers from a broad range 
of scientific backgrounds covered topics such 
as drug discovery, the use and development of 
chemical probes in understanding the biology 
of diseases, as well as the use of virtual screening 
and modeling as a means of revealing drug inter-
actions and drug targets. 
This successful fourth gathering of the  Austro- 
 drugs community was topped off with a key-
note lecture given by Prof. Andrew Hopkins, 
 University of Dundee, Scotland, undeniably one 
of the leading experts in the field of developing 

novel informatics and experimental methods  
to enable more effective ways of drug discovery.  
In his lecture entitled “Big Data meets Darwin: 
the future of drug design” Prof. Hopkins pre-
sented his latest research and bold approaches 
for fully-automated design and synthesis of 
novel lead molecules. The reception afterwards 
provided an informal forum for discussion on 
the opportunities for future collaboration and 
the general feedback suggests that the event 
strengthened the interaction between academics 
and industrialists in the field of drug discovery. 
The annual Austrodrugs meeting, which this year 
was organized by CeMM’s Scientific Director 
Giulio Superti-Furga and Stefan Kubicek, Head of 
the Chemical Screening and Platform Austria for 
Chemical Biology (PLACEBO) and the Christian 
Doppler Laboratory for Chemical Epigenetics and 
Anti-Infectives at CeMM, has quickly established 
itself as a fixture in the Austrian chemical biology 
and drug discovery landscape and the success 
story will be continued: The 5th Austrodrugs 
 anniversary will take place in 2015.



Life 104  105Ce — M —M —    Research Report 2014

1H[W�*HQHUDWLRQ�6HTXHQFLQJ� 
Symposium and Workshop

On October 9th, 2014, the 4th Vienna NGS 
 Symposium once again brought together the 
community of current and future users of next 
generation sequencing technology in Vienna, 
Austria and beyond. More than 150 gathered  
in the lecture hall at CeMM to discuss new 
 developments, and to learn about inspiring suc-
cess  stories involving the use of NGS in a broad 
range of biological and medical applications.  
As in previous years, the symposium was 
 organized by Andreas Sommer, Head of CSF 
NGS at the Vienna Biocenter, and Christoph 
Bock, Principal Investigator at CeMM and 
 Coordinator of the Biomedical Sequencing 
 Facility (“BSF”), [part of the joint genomics 
core facility of the Medical University of Vienna 
and CeMM], who also gave an overview of the 
 technological support and opportunities for 
 collaboration that are available to researchers 
in Vienna, Austria and beyond. CSF and BSF 
are considered the main providers of academic, 
 non-profit NGS  services and expertise in Austria.

During the morning session six invited speakers  
each described exciting applications of NGS  
technology in basic biology and in biomedical  
research. This was followed by the keynote 
speaker Bart Deplancke, École Polytechnique 
Fédérale de Lausanne (“EPFL”), who presented 
what was both a biologically-interesting and  
a methodologically-advanced study on the 
 massive-scale characterization of the genome 
regulatory code in Drosophila. Finally the 
 symposium concluded with an interactive 
 workshop that allowed all participants to go  
into further detail and to discuss practical 
approaches and challenges of using NGS 
 technology in their research. The success  
story of the Vienna NGS Symposium & 
 Workshop will continue with a 5th event in 
 winter 2015/2016.

Human Proteome Day

In May 2014 two research groups, acting inde-
pendently, succeeded in producing the first  
drafts of the human proteome. With  
17,294 genes  Akhilesh Pandy, proteomics 
researcher at the Institute of Genetic Medicine, 
Johns  Hopkins University in Baltimore, Mary-
land, USA, cataloged about 84 percent of all 
human genes predicted to code for proteins. 
Meanwhile Bernhard Küster, Chair of Proteomics 
and  Bioanalytics, Technical University Munich, 
 Germany, created a searchable, public database 
that catalogues 92 percent of the estimated  
19,629 human proteins. Both teams analyzed 
human tissue samples using mass spectrometry.
In the immediate aftermath of the publication 
of the initial drafts of the human proteome that 
appeared in Nature, on May 29th, 2014, both 
 Akhilesh Pandey and Bernhard Küster were 
 invited to CeMM to present their key research 
findings at the Human Proteome Day, hosted  
by Giulio Superti-Furga and Keiryn Bennett.  
During their presentations, the speakers described 
the broad range of applications of their research, 
as diverse as the use of protein identification to 
aid forensic teams at crime scenes, or, a large- 
scale malarial study in India. They also discussed 

the future of this research field, including the 
aim to produce a more-refined map of the 
human proteome and also the development 
of  proteogenomic centers to complement 
upcoming organism-wide sequencing efforts.

The presentations were followed by a lively  
and interactive roundtable discussion on the  
next frontier in human proteome research,  
and what it may mean for us to perform research 
in a post-proteomic era. The two speakers were 
joined for a panel discussion by Karl Mechtler, 
Head of Mass Spectrometry & Protein Chemistry 
at the IMP, Thomas Helbich, Professor of 
 Radiology at the Medical University of Vienna, 
Keiryn  Bennett, Head of Mass Spectrometry &   
 Proteomics at CeMM, and Giulio Superti- Furga, 
 Scientific Director at CeMM.

(0%DQQLYHUVDU\�$XVWULD

Molecular Biology in Austria today would be 
unthinkable without the influence and contri-
butions of the EMBL and the EMBO. To mark 
the occasion of both the 40th anniversary of the 
EMBL and the 50th anniversary of the EMBO, the 
EMBL Alumni Association and CeMM organized 
a two-day meeting to celebrate the discipline of 
molecular biology, with special reference to its 
roots, and to acknowledge the important role that 
the EMBL and the EMBO have had in shaping the 
molecular biology community in Austria. 

From July 6th – 8th the EMBanniversary 
 AUSTRIA meeting gathered the molecular 
 biology community, starting from the EMBL/
EMBO family, including scientists, policy-
makers and stakeholders with a link to Austria. 
The scientific and social event also served as a 
local reunion of EMBL alumni and successfully 
reached out to the entire life sciences community 
and its supporters, politicians, policy-makers  
and society. 

If nothing else, the breathtaking view over 
 Vienna from the terrace at CeMM on a warm 
summer evening made the “Welcome Bash”  
on the opening Sunday a memorable event. 
During the following two days, there took 
place the Scientific Conference, held at the Aula 
der Wissenschaften, a frescoed 17th century 
building in the very center of Vienna, an event 
sponsored by the Austrian Ministry of Science, 
Research and Economy. The conference included 
seven scientific sessions, thematically-named 
after the eminent Austrian scientists Mendel, 
Mahler-Gropius-Werfel, Lorenz, Perutz, Lamarr, 
Gödel, Landsteiner, with speakers and session 
chairs having direct links to Austria, EMBO or 
EMBL either through past employment, prizes 
or  fellowships. Two keynote lectures were 
 dedicated to Austrian intellectual pioneers and 
Viennese Modernists. The Wittgenstein Lecture 
entitled “Looking into the future of molecular 
biology through the EMBL lens” was delivered 
by EMBL Director General Iain Mattaj. The Freud 
Lecture by IMP’s former director Kim Nasmyth 
of the University of Oxford.
Giulio Superti-Furga, Chair of the Board of the 
EMBL Alumni Association, on behalf of the 
 association’s Austrian Chapter, presented the 
association’s Austrian Chapter Achievement 
Award Medal each to Max L. Birnstiel, former 
director of the Institute of Molecular Pathology, 

and Denise P. Barlow, Principal  Investigator 
at CeMM in recognition of a life-time of 
 outstanding research in molecular biology  
and for their contributions to the EMBO  
and EMBL community in Austria.The award 
 ceremony was followed by a lively roundtable 
panel discussion on “How to  Promote Molecular 
Biology?” chaired by Giulio Superti-Furga.  
The panelists Maria  Leptin (EMBO Director), 
Hemma Bauer  (Austrian Ministry of Science, 
Research and Economy) and Renée Schröder 
(Max F. Perutz Laboratories, Vienna) inspired, 
challenged and engaged the audience in a vibrant 
debate about the role, impact and future of 
molecular biology and the significant role of life 
sciences research in Austria.

EMBanniversary AUSTRIA was rounded off 
by a “wine and cheese” reception that provided 
additional opportunities for video interviews, 
networking and reminiscences. Many guests 
expressed their delight at having the chance 
to meet old friends and to hear of cutting-edge 
 science from Austrians involved in the diverse 
areas of the life sciences field. 

We thank all speakers, participants and  
guests for their contribution to a successful  
and  enjoyable event.

We further gratefully acknowledge the follow-
ing sponsors for providing additional support 
for EMBanniversary AUSTRIA: EMBL Alumni 
Association, EMBLEM Technology Transfer 
GmbH, Austrian Federal Ministry of Science, 
Research and Economy, Research Institute of 
Molecular Pathology, Austrian Academy of 
 Sciences, Boehringer Ingelheim RCV GmbH & 
Co KG, Haplogen GmbH, Starlab GmbH,  
Max F. Perutz Laboratories, Sigma-Aldrich 
 Handels GmbH and Biozym.



Opening Symposium  
of CeRUD
The inaugural  symposium 
of CeRUD took place 
RQ¬)HEUXDU\���th, 2014 
at the Jugendstil  lecture 
hall of the Medical 
 University of Vienna  
under the  auspices 
RI�WKH¬5HFWRU�RI�WKH�
 Medical University of Vi-
HQQD���:ROIJDQJ�6FK�W]�DQG�
WKH¬IRXQGLQJ�PHPEHUV�

Austrodrugs –  
Speed-dating of Industry 
and Academia
On March 7th, 2014 
some 90 researchers 
met at CeMM for the 
4th¬�$XVWUR�GUXJV�PHHWLQJ��
The annual  meeting has 
quickly  established itself 
DV�D�À[WXUH�LQ�WKH��$XVWULDQ�
chemical biology and 
GUXJ¬GLVFRYHU\�ODQGVFDSH�

Human Proteome Day
In May 2014 two 
 research groups, acting 
 independently, succeeded 
LQ�SURGXFLQJ�WKH�ÀUVW� 
drafts of the human 
 proteome.on May 29th, 
2014, both pioneers, 
 Akhilesh Pandey and 
�%HUQKDUG�.�VWHU�ZHUH�
invited to CeMM to  
present their key research 
ÀQGLQJV�DW�WKH�+XPDQ�
Proteome Day, hosted 
E\¬*LXOLR¬6XSHUWL�)XUJD�
DQG¬.HLU\Q�%HQQHȅ�



EMBanniversary Austria
From July 6th – 8th the EMBanniversary AUSTRIA meeting 
 gathered the molecular biology community, starting  
from the EMBL/EMBO family, including scientists,  
policy-makers and stakeholders with a link to Austria.
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'LVFXVVLRQ�5RXQG���0DVWHULQJ�
�'HPRJUDSKLF�&KDQJH�LQ�(XURSH

Eight European Academies of Science, each with 
an insight into the causes and consequences of 
demographic change, have now agreed to pool 
their combined knowledge and to assemble a 
 collective and cohesive output highlighting the 
key areas and priority steps to be taken in order to 
master demographic change. On April 4th, 2014, 
some 40 members of the Austrian Academy of 
Sciences met at the Johannessaal of the Academy 
to receive a presentation by the Austrian  
co-author, Wolfgang Lutz, of the joint statement  
by the eight European academies entitled 

“Mastering Demographic Change in Europe”. 
During the panel discussion that followed, 
the panel members, Josef Ehmer, Department 
of  Economic and Social History, University of 
 Vienna; Alexia Fürnkranz-Prskawetz, Vienna 
Institute of Demography; Sonja Puntscher 
 Riekmann, Salzburg Centre of European Union 
Studies, University of Salzburg; and Giulio 
Superti-Furga of CeMM, gave their views on  
the different disciplines and how they could 
 contribute to creating a Europe that makes 
the most of its resources to the benefit of all.

7KH�YLVLW�WR�&H00�RI�):)·V�3UHVLGHQWV 
(KUHQIUHXQG�DQG�0DQQKDOWHU

On May 5th, 2014, CeMM was honoured by the 
visit of two senior executives of the Austrian 
Science Fund (“FWF”), the foremost funding 
agency for basic research in Austria. Viennese-
born Pascale Ehrenfreund, the renowned  
astrobiologist, was appointed President of the 
FWF on September 1st, 2013. This was her first 
official visit to  CeMM. She was accompanied on 
this occasion by Christine Mannhalter, FWF’s 

Vice-President for Life Sciences, Mobility and 
Women´s Programs. With some 17 projects 
funded, FWF grants represent one of the most 
important, and vital sources of funding for 
CeMM scientists. During their visit, the guests 
were afforded an insight into the scale and scope 
of CeMM´s research and facilities and enjoyed  
a stimulating ride in the CeMM Brain Lounge.

The Animal’s Conference

Holding the view, expressed in the aftermath  
of WWII, that humans appeared to be incapable  
of agreeing to a global peace treaty, the pacifist 
satirical author, Erich Kästner, thought it wise  
to let the animals take over and have their own 
peace conference. In his ‘political’ childrens’ 
book  entitled “Die Konferenz der Tiere”  
(“The Animals’ Conference”), published in 
1949,  elephant Oskar and giraffe Leopold invite 
all  animals in the world, plus one child from 
each continent, to attend a conference with 
the aim of getting all countries to agree upon 
a peace accord. 
Taking inspiration from Kästner’s book, and 
 further inspiration from CeMM’s own art-
project- in-the-making involving a time capsule, 

the artist Martin Walde and Giulio Superti-  
Furga came up with the notion of a short-lived  
art installation occupying the 6th floor of the 
CeMM building which, with a little imagi-
nation, could be reminiscent of the coliseum-
like  conference room used by the animals in 
the book. Starting at Noon on Friday, Novem-
ber 28th, all CeMM members were invited to 
put their favorite toy animals on the tiered ranks 
of the conference coliseum. After  corresponding 
 celebrations of peace (short readings), the 
 animals had the chance to confer over the 
 weekend together with a small delegation  
of stuffed animals from the St. Anna CCRI,  
who had also applied to attend the peace 
 conference.

Science and Society
For CeMM, openness and accountability are more than just  
buzzwords, they are an inherent attitude.  CeMM is the antithesis  
of an ivory tower, being constantly aware of the potential impact  
of the scientific work on society and mindful of meeting the  
obligations of good citizenship. It has deliberately fostered an  
interchange with the public that carefully balances earnest sincerity 
with a sense of informality, even playfulness, with the emphasis  
on science blended with art projects. Over the years CeMM has  
welcomed and been honoured by visits from many dignitaries and 
key decision-makers and has come to be considered and lauded 
as much more than simply a center for research and training. 

/RQJ�1LJKW�RI�6FLHQFH

The ‘Lange Nacht der Forschung’ (Long Night 
of Science) 2014, a joint initiative of the Federal 
Ministry of Science, Research and Economy and 
the Federal Ministry for Transport, Innovation 
and Technology, took place on Friday, 4th April,  
at several locations throughout Austria. The 
event attracted in excess of 135,000 visitors 
across the whole age spectrum. CeMM’s own 
booth, installed at the Aula der Wissenschaften 
in the centre of Vienna, was in itself a spectacular 
success, enjoying some 3,200 visitors. Those  
who called by appreciated in particular the 

‘hands-on’ stations which allowed them the 
chance to extract DNA from strawberries,  
learn how to build a DNA double helix with 
gummi bears and toothpicks, and to take part  
in a pipetting competition. CeMM’s microscopy 
station was a huge attraction, and it was well  
after midnight by the time the last gathering 
of teenagers engrossed in looking through the 
microscopes eventually were, firmly but kindly, 
persuaded to move on. “What a night, what a 
sight!” was how the CeMM team summed it up. 

0D\RU�RI�9LHQQD·V��nd Cocktail  
Reception for International Scientists

On January 9th, 2014, the Mayor and Governor 
of Vienna, Michael Häupl, honoured the many 
international scientists and researchers living  
and working in Vienna with an invitation  
to a cocktail reception at the city hall. During 
 welcoming addresses given by Mayor Häupl;  
by Commissioner for Universities and Research, 
Prof. Alexander van der Bellen; and, by Executive 
City Councillor for Cultural Affairs and Science, 
Andreas Mailath-Pokorny, much appreciation 
was expressed for the important contribution 
made by the international scientific community 
to the well-being of society at large and it was 

underlined that the City of Vienna is dedicated  
to being a welcoming  home to expat academics 
for generations to come. In a panel discussion 
moderated by Renata Schmidtkunz (ORF, Ö1), 
panel members Giulio Superti-Furga of CeMM 
and Katharine Sarikakis, Professor of Media 
Industries, Media Organization and Media 
 Governance at the University of Vienna, praised 
the quality of life in Vienna from the viewpoint 
of the advantages and perks available to the 
 expatriate academic, and made strongly the case 
for a permanent and irrevocable commitment  
to science and research in Vienna.



Mastering Demographic 
Change in Europe – 
Inter-disciplinary  
Discussion Round
On April 4th, 2014, the 
 Austrian coauthor 
�:ROIJDQJ¬/XW]�SUHVHQWHG�
the joint statement by 
eight European  academies 
entitled “Mastering 
 Demographic Change 
LQ¬�(XURSHµ�DW�WKH��$XVWULDQ�
Academy of Sciences,  
 followed by a panel 
 discussion with  
*LXOLR¬6XSHUWL�)XUJD�

The visit to CeMM 
RI¬):)·V�3UHVLGHQWV� 
Pasquale Ehrenfreund 
and Christine Mannhalter
On May 5th, 2014, CeMM 
was honoured by the visit 
of two senior executives 
RI¬WKH�$XVWULDQ�6FLHQFH�
)XQG��´):)µ���WKH�IRUHPRVW�
funding agency for basic 
research in Austria.

7KH�$QLPDOɇV�&RQIHUHQFH
Starting at Noon on  
Friday, November 28th, 
all CeMM members were 
invited to put their favorite 
toy  animals on the tiered 
UDQNV�IRU�DQ�´$QLPDOɇV�
 Conference” based on the 
PRGHO�RI�(ULFK�.lVWQHUɇV�
famous book.

0D\RU�RI�9LHQQD·V� 
2nd Cocktail Reception for 
International Scientists  
and Researchers
On January 9th, 2014, 
WKH¬0D\RU�DQG�*RYHUQRU�
RI¬9LHQQD��0LFKDHO�+lXSO�� 
honoured the many 
 international scientists 
and researchers living and 
working in Vienna with 
an invitation to a cocktail 
reception at city hall.

Long Night of Science
The ‘Lange Nacht 
GHU¬)RUVFKXQJ·� 
(Long Night of Science) 
2014, a joint  initiative 
RI¬WKH��)HGHUDO�0LQLVWU\�
of Science,  Research and 
Economy and the  Federal 
Ministry for Transport, 
�,QQRYDWLRQ�DQG¬�7HFKQRORJ\��
took place on Friday, 
4th¬$SULO��DW��VHYHUDO�
 locations  throughout 
 Austria.  
7KH�HYHQW��DȅUDFWHG�LQ�
H[FHVV�RI��������¬�YLVLWRUV�
across the whole 
DJH¬�VSHFWUXP�



Life and Science
CeMM is a lively and inspiring place to work, with strong  
networks within the institute and beyond. People are encouraged  
to collaborate whenever feasible and to help each other out as  
much as possible. Scientific recesses and group activities have been 
established to support the knowledge exchange as well as to  
promote scientific abilities, creative ideas and strategic thinking. 
Regular group activities within the Ph.D. and PostDoc programs  
are also crucial for strengthening friendships amongst peers  
and encouraging communication.

,QWURGXFWLRQ�RI�&H00ɇV�
Brain Lounge to the 
QHZ¬3K�'��6WXGHQWV
There are some features 
which make CeMM very 
special. One of them is  
the CeMM Brain Lounge,  
a peerless refuge in the  
 highly  technical  surrounding  
of the  modern research 
building,  dedicated to 
ideas. Invited by Giulio,  
the Ph.D. students of 2014 
VWDUWHG�WKHLU�ÀUVW�GD\�DW�
CeMM with an inaugural 
brain jam, “to advance  
science and art”.

CeMM Post Doc Day
On the 17th of October the 
ÀUVW�´&H00�3RVW'RF�'D\µ�
was organized by the local 
representatives  Christopher 
6FKOLHKH�DQG�0DȅKLDV��)DUOLN�
DLPLQJ�WR�IRVWHU�QHZ¬DQG�
to strengthen  existing 
 collaborations with post-
doctoral researchers from 
other life sciences research 
institutions in  Vienna.  
CeMM can be proud of 
 several  technologies that  
are accessible for  researchers 
within but also outside 
of CeMM, either through 
 collaborations or as part 
RI¬IDFLOLW\�VHUYLFHV��

Thus a main focus of the 
presentations and tours 
were the Mass Spectrometry 
laboratory, the PLACEBO 
screening platform and 
the tools of the Biomedical 
Sequencing Facility (BSF). 
The networking event with 
representatives from IST 
Austria, GMI, IMBA, IMP 
DQG¬0)3/�HQGHG�ZLWK�D�
reception in the cafeteria 
and was highly appreciated 
by the participants. Tenor 
of the feedback: “The CeMM 
postdoc day was extremely 
valuable.”



CeMM Recess and  
CeMM Lab Day
Gathering the best brains 
IRU�FXȅLQJ�HGJH�UHVHDUFK� 
to assist in preparing the 
predictive, preventive and 
personalized medicine 
of the future was the 
intention of the founders 
of CeMM and has been 
the mission since. Yearly 
recesses have been estab-
OLVKHG�WR�UHÁHFW�DQG�UHÀQH�
strategies and to boost 
creativity and new ideas. 
7KH������VFLHQWLÀF�UHWUHDW�
was held at Schlosspark 
Mauerbach, a seminar 
center in the outskirts 
RI¬9LHQQD�����SDUWLFLSDQWV��
including representatives 
from all CeMM research 
groups, not only worked 
hard developing new 
�VFLHQWLÀF�FRQFHSWV�EXW�DOVR�
faced ranger-led outdoor 
challenges, which could 
only be overcome by work-
ing together as a team. 
7KH¬RXWFRPH�RI�WKH�VWUDWH-
gic meeting was discussed 
with all CeMM members at 
the CeMM Lab Day.

CeMM-CRG  
Ph.D. Retreat 2014
In June 2014 CeMM hosted 
a Ph.D. student retreat. 
30 CeMM students were 
joined by 30 students 
from the Centre for 
Genomic  Regulation (CRG) 
in  Barcelona, bringing 
 together the Ph.D. commu-
nities from two EU-LIFE 
alliance partners. The main 
goal was for the students 
to gain an overview of each 
other’s research and to 
form long lasting collabora-
tions and friendships.

2Q�WKH�ÀUVW�GD\�WKH�&5*�
students were welcomed 
to CeMM with an opening 
YLVLRQDU\�WDON�E\�6FLHQWLÀF�
 Director Giulio Superti-
Furga, followed by an in-
spirational keynote lecture 
presented by special guest 
Prof. Dr. Helga Nowotny, 
former president of the ERC 
and Current Chair of the 
ERA Council Forum Austria. 
As part of this lecture 
 Professor Nowotny dis-
cussed the diversity of 
potential career paths 
available for life sciences 
Ph.D. graduates and how, 
based on numbers, a fac-
ulty position in a university 
could be considered to be 
an “alternative” career.

Following lunch and a tour 
of CeMM, the students then 
moved onto the retreat 
venue in Reichenau an der 
Rax. The students then 
spent the next 3 days in 
WKLV�EHDXWLIXO�VHȅLQJ�LQ�
the Austrian mountains, 
approximately 100km 
6RXWK�:HVW�RI�9LHQQD��(DFK�
student had the opportu-
nity to give a two minute 
elevator speech to capture 
the essence of their thesis 
research. One of the social 
activity highlights was an 
excursion up the mountain 
in the cable car, followed 
by lunch in a traditional 
Austrian mountain hut at 
the peak.

Third Man Tour
On October 24th, 2014,  
as part of the CeMM 
3K�'�¬6WXGHQW�,QWURGXFWRU\�
 Program, the new CeMM 
students together with the 
Ph.D. representatives went 
on The Third Man Tour of the 
Vienna sewers. These sewers 
feature in The Third Man 
ÀOP�DV�WKH�ORFDWLRQ�RI�WKH�
famous chase scene with 
2UVRQ�:HOOHV�SOD\LQJ�WKH�
lead character Harry Lime. 
After watching The Third 
Man movie a few days 
 earlier, the students enjoyed 
listening to the enthusiastic 
guide’s stories about the 
ÀOPLQJ��DQG�WKH\�DOVR�OHDUQW�

about the history of the 
sewers, and the important 
contribution they made 
WR¬WKH�KHDOWK�RI�WKH�FLW\��
especially in reducing the 
incidence of cholera in  
the 1800s.
Although some of the 
 students may have felt some 
trepidation prior to the tour 
due to the “interesting” 
venue, in the end every-
one enjoyed the unique 
 experience, and the guide 
had to be reluctantly cut 
short from the question-
answer session to start his 
next tour.



6RFLDO�/LIH�DW�&H00
It is universally acknowledged within CeMM that a full and regular social 
 programme is essential for the spirit, atmosphere, cohesion and success of the 
institute. Accordingly, throughout the year, various informal activities, such  
as monthly “beer hours”, as well as fixed events, such as the Annual Outing,  
the Halloween party organized by the first year students (famous for its 
 unsurpassed creativity), and the traditional Christmas party, all help to facilitate 
social interaction between colleagues to the benefit of the working environment. 
In addition, several extra-curricular, self-organized groups have been set up for 
activities such as yoga, climbing, art & culture, crafting, hiking or eating out, to 
name but a few, which help cater for a variety of interests, tastes and passions.

National Library  
and Waltz Time
The aim of the  Annual 
 Outing is to allow both 
 “veterans” and new recruits 
DW�&H00�WR�EHȅHU�DFTXDLQW��
and to provide the oppor-
tunity for colleagues whose 
paths may not often cross 
during the working week 
to interact and have fun in 
DQ�LQIRUPDO�VHȅLQJ�DZD\�
from the work environment. 
It also is intended, in part, 
WR¬LQIRUP�H[�SDW�PHPEHUV� 
RI�&H00�D�OLȅOH�PRUH�DERXW�
 Vienna and Austria, as well 
as about Austrian idiosyn-
cracies, culture and heritage.
In October 2014, some 
���¬&H00LHV�YLVLWHG�WKH�
epicenter of Austrian history, 
knowledge, tradition and 
splendor that is the Austrian 
National Library. There, 

in various sub-groups, 
 participants gained an 
insight into the various 
key facets of the Library’s 
 function witnessing both 
time-honoured techniques 
as well as state-of-the-art 
technology. The Library 
visit was followed by lunch 
in the Augustiner Keller, a 
traditional Viennese wine 
tavern set in an historic city 
vault. After lunch the group 
were given the chance to 
shed their calorie intake by 
enjoying a practical lesson 
in the Austrian ball culture, 
 involving the Viennese waltz 
and intricate quadrille, given 
at the renowned dance 
school, Svabek.

Twisted Fairytales
Upon “All Hallows Eve” 
on October 31st, the new 
CeMM Ph.D. student group 
PDGH�D�VWHUOLQJ�DȅHPSW�
to put a new twist upon 
(some would say “tried 
to weirdly distort”) those 
preciously-held  memories 
of  childhood stories. 
Much fun was had by the 
3K�'�¬VWXGHQWV��WKHPVHOYHV�
in both  organizing and 
 taking part in the event, 
matched entirely by the 
extent to which the party 
guests  enthusiastically 
entered into the spirit of 
the  occasion. The costumes 
were amazing, and the 
unanimous verdict was that 
the CeMM Halloween party 
2014 was a blast!





&H00ɇV�&KULVWPDV�SDUW\�
On December 17th�������&H00ɇV�&KULVWPDV�SDUW\�WRRN�SODFH� 
in DOTS 21. Children were excited by the visit of Santa Claus, 
CeMMies by an entertaining program. Traditionally faculty 
contributed greatly to the enjoyable evening with  
an  inspiring performance.



(Almost Always) Going 
from Strength to Strength
CeMMies will look for any 
opportunity to  demonstrate 
their sporting spirit 
DQG¬WDOHQWV�LQ�D�YDULHW\�
RI¬�GLVFLSOLQHV�

The CeMM soccer team 
tried valiantly to repeat 
their 2013 Science Soccer 
Cup triumph, but, although 
much fun was had in the 
DȅHPSW��WKH�WHDP�DODV�IHOO�
short of the same success 
at the 2014 event. Training 
ZLOO�EH�LQWHQVLÀHG��

&H00ɇV�UXQQLQJ�WHDP� 
LV¬HYHU�SUHVHQW�DW�DOO�
�PDMRU¬UXQQLQJ�HYHQWV� 
LQ¬9LHQQD�DQG�EH\RQG��

As they have done for  
some years now, CeMM’s 
“Yoginis” endeavor to  
meet each and every 
:HGQHVGD\�LQ�WKH�ODUJH�
seminar room. 

The social climbing 
group, run by coach 
 Mischa,  continues to 
recruit ever more brave 
VRXOV�WR�LWV¬UDQNV��WKDW·V�
as in  scaling rock faces, 
QRW�DV¬LQ��HOHYDWLQJ�RQH·V�
�VRFLDO¬�VWDWXUH���
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1HZ�$UWLVWV�DQG�1HZ�7KRXJKWV� 
LQ�WKH�%UDLQ�/RXQJH

from left to rightfrom left to right
CeMM Principal Investigators: CeMM Principal Investigators: 
�$QGUHDV¬%HUJWKDOHU��*LXOLR�6XSHUWL��$QGUHDV¬%HUJWKDOHU��*LXOLR�6XSHUWL�
Furga, Joanna Loizou, Stefan Kubicek, Furga, Joanna Loizou, Stefan Kubicek, 
.HLU\Q�%HQQHȅ���&KULVWRSK�%RFN�.HLU\Q�%HQQHȅ���&KULVWRSK�%RFN�  
5REHUW�.UDORYLFV��.DDQ¬%R]WXJ��5REHUW�.UDORYLFV��.DDQ¬%R]WXJ��
Christoph Binder,  Sebastian  Njiman, Christoph Binder,  Sebastian  Njiman, 
Jacques Colinge, Sylvia Knapp, Jacques Colinge, Sylvia Knapp, 
�'HQLVH¬%DUORZ�'HQLVH¬%DUORZ

Increasingly, we are looking at disease (except 
for infections) less as an enemy within our body, 
an element to fight. Rather, we consider disease 
as an exuberance, a loss of equilibrium, a missed 
control event, or a series of missed control events. 
This is true for cancer, inflammatory diseases such 
as rheumatoid arthritis, metabolic disorders such 
as diabetes and so on. We do this not to diminish 
the devastating effects that diseases often have, 
but more to think about them as an aberrant but 
natural event that we need to understand fully, 
in order to tame. Or, putting it differently, we 
think that to demonize the disease as a monster 
that we need fight with all available arsenals may 
not be the best paradigm. Instead we need to 
know, understand and intervene wisely to restore 
a healthy state of things in the smartest possible 
way. Perhaps it is diplomacy instead of war;  small 
strategic interventions. Often it is a matter of us 
being as smart as possible and having the right 
idea. The right idea on what question to ask in our 
research area. A question that nobody may have 
asked in quite the same way before. The right idea 
about how to go about tackling the question. The 
most effective research strategy. That is what the 
Brain Lounge, designed by Fidel Peugeot and Karl 
Emilio Pircher together with us and an increasing 
number of artist friends, was conceived for. 

The Brain Lounge provides an unusual envi-
ronment that favors creative, out-of-the-box 
 thinking. One day, it may symbolically, and 
perhaps also de facto, develop into a great instru-
ment to understand and overcome diseases. In 
2014, the Brain Lounge has been avidly used. 
We restrain from “abusing” it as, like any other 
“oracle”, it may not exert its magic anymore if 
the quest is not special and worthwhile. Instead 
faculty has its brainstorming meetings, called 
“teatime meetings” here, where faculty mem-
bers, taking turns, present their boldest ideas. 
We take our visitors, usually after the working 
part of their visit, for a phase of relaxation and 
reflection to the Brain Lounge. The log book is 
full of interesting rides. We recall a particularly 
nice discussion on science funding strategies 
with FWF  President Pascale Ehrenfreund and 
Vice-President  Christine Mannhalter. 

creating order and clarity amongst chaos. So we 
interpret the work also as a well-wish of the artist 
to the Brain Lounge and its riders. May we find 
the right solutions! 

Titanilla Eisenhart, coincidentally, was also 
born in Carinthia. She is the daughter of an artist 
and a writer. Titanilla studied in Vienna at the 
Academy of Fine Arts and worked with Howard 
Kanowitz, a pioneer in the photo realism style 
of painting. Titanilla is mainly a painter, but she 
is also an accomplished sculpture and installa-
tion artist. She lives in Vienna and in Carinthia 
and curates exhibitions of artists from Austria 
and from all over the world.  Titanilla is best 
known for her large self-portraits and mostly 
black and white portraits of dogs that under her 
brushstrokes acquire a human-like persona and, 
in a human persiflage, great worth and pride. 
In a funny turn that maybe reflects some Brain 
Lounge idea-spinning effects, given a free hand 
to choose to paint what she wanted, she did  
not to contribute an image of a dog (perhaps a 
dog-scientist?). This, incidentally, had already 
been contributed by artist Alois Mosbacher, 
usually a painter of forest scenes. Her work 
paraphrases the truth-seeking mission of the 
researcher: to go beyond the surface and get  
a glimpse of the mystery of nature behind.  

In this case: wood, as the material of the  
board the artist obtained as canvas was a silver-
lacquered wooden oval panel. She called it 
 Holzsessel/wooden chair/bois d’œuvre/sedia 
in legno, remarking that the French name 
 specifically refers to the fact that it is useful,  
it is a working tool. To us it is a great symbol 
for the material composition of the object, the 
molecular content. With its strongly marked 
natural veins, it is a description of the phys iology, 
the anatomy of a biological organism. At the 
same time it is like a pop art still life. Perhaps one 
can consider it an ironic version of Peter Kogler’s 
brain, present as the Lazy Susan turn table at 
the center of the Brain Lounge table. With the 
wrinkles and lobes caricatured in the veins of 
the wood panel to warn the lounge users not to 
be wooded-headed. To some, it recalls a vintage 
surf board to ride waves, evoking  Californian 
or Hawaiian beaches in the early  sixties. This 
reflects the escapism facet of the Brain Lounge, 
also a place for dreams. 

So, if everything goes wrong at CeMM (as it 
sometimes does), we can run to the Brain Lounge, 
open Zenita’s door to the world beyond and with 
Titanilla’s surfboard under our arm we can escape 
to the beach, hit the waves. Thank you Zenita! 
Thank you Titanilla!

The Brain Lounge was imagined as a project  
in constant evolution, with ideas and artworks 
coming and going in and out of it. In 2014 we 
have been very lucky to win over two fascinating 
artists, Zenita Komad and Titanilla  Eisenhart 
with new wonderful contributions. Each  provided 
a panel for the back-rests of a seat in the revolving 
carousel. 

Zenita Komad is an Austrian concept artist born 
in Carinthia. She studied first at the Academy 
of Applied Arts with Marko Japelj and then at 
the Academy of Fine Arts in Vienna with Franz 
Graf. For the last ten years, she has been very 
present on the art scene, in personal and group 
exhibitions around the planet, including China, 
Russia, the USA and with numerous shows in 
Vienna. Zenita is a long-time friend of CeMM, 
having participated in the first art and science 
project at CeMM in which artists and scientists 
formed pairs to compare notes and views. Her 
work, sculptures, collages and installations use 
language and object associations like rebuses 
that challenge the viewer’s cognition with ironic 
messages. Often, she mixes worlds and planes 
of reality, creating bridges to other centuries 
or cultural realms. Increasingly, her work has 
a mystical or spiritual dimension, poking at 
the viewer’s philosophical and moral values or 
challenging social and political views. She sees 
her work as contributing to overcome barriers 
between people, countries and religion. Aiming 
at a transnational embrace of brothers and sisters 
who want peace and enlightenment, not unlike 
what the scientific community should strive for 
as well. For the CeMM Brain Lounge she created 
connection is the key. It is a wooden panel that is 
applied to the back rest of one of the fourteen 
seats of the revolving couch. In this work, a large 
metal key is stuck in the large keyhole as if ready 
to open a giant door. Each panel is asymmetrical, 
and Zenita could not know, working at the panel 
in her atelier, which way was up and which way 
was down. Ironically, the keyhole is now upside 
down, adding to the existing circular plane of 
the trajectory of the revolutions of the carousel, 
the topsy-turvy dimension of Alice in Wonder-
land. As if the turning of the key would start an 
 unusual process of shifting perspectives,  precisely 
fulfilling the purpose of the Brain Lounge, 
 providing unusual point of views. But the key is 
of course the par excellence symbol for solutions, 
solving puzzles, gaining access to the next step, 
the next room, the next level of consciousness, 

Connection is the key, 2014 Connection is the key, 2014   
by Zenita Komadby Zenita Komad

Holzsessel/wooden chair/Holzsessel/wooden chair/  
bois d’œuvre/sedia in legno, 2014  bois d’œuvre/sedia in legno, 2014    
by Titanilla Eisenhartby Titanilla Eisenhart
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Awards and  
5HFRJQLWLRQV
In 2014, members of CeMM received a variety  
of awards and recognitions.

Much pleasure was taken by the announcement 
that Denise Barlow had received the Erwin 
Schrödinger Prize 2014 awarded by the Austrian 
Academy of Sciences for lifetime achievement. 
Such recognition is considered very well deserved. 
The contributions of Denise Barlow to the field 
of mammalian genetics and to Austrian research 
in general have been exceptional. She is regarded 
as a world-leading expert in epigenetic mecha-
nisms operating in development and disease. 
CeMM heartily extends its congratulations 
to Denise! 

In 1991, the Barlow group discovered the 
first mammalian imprinted gene (Igf2r) and 
since then, has uncovered many details of the 
imprinting mechanism and promoted its use  
as an epigenetic gene-regulatory model. Her 
laboratory has shown that an unusual and 
very long non-coding RNA (lncRNA), a macro 
 ncRNA, induces imprinted gene expression. 
More recently, her laboratory has also shown  
that transcription, independent of the lncRNA 
product, is the mechanism that silences the  
Igf2r gene. The focus of her work currently 
is to understand the epigenetic processes by 
which these unusual macro-ncRNAs induce  
gene silencing in imprinted clusters and in the 
wider mouse and human genomes. In July 2014,   
Denise Barlow was further honoured by 
her receipt of the EMBL, Austrian Chapter, 
 Achievement Award Medal in recognition  
of her outstanding research in molecular   
biology and for her contributions to the EMBO   
(European Molecular Biology Organization) and 
EMBL (European Molecular Biology Laboratory) 
 community in Austria.

In September 2014, Giulio Superti-Furga was 
honoured by his appointment as a Member of 
the Academia Europaea. The international not-
for-profit charity, Academia Europaea,  currently 
unites about 3000, individual, eminent scientists 
from across the continent of Europe, who are 
recognized as experts and leaders in their subject 
areas. The Academia members span the full 
range of academic disciplines comprising the 
humanities, social, physical and life sciences as 
well as mathematics, engineering and medicine. 
 Members are appointed to the Academia in 
 recognition of the excellence of their research 

following a recommendation by the Academic 
Sections and a subsequent peer review by the 
Nominations Committee. His appointment in 
2014 into the Academia Europaea makes Giulio 
Superti-Furga the Academia’s only representa-
tive from the Austrian Life Sciences and makes 
Giulio himself a member now of four scientific 
academies. This latest honour recognized Giulio 
Superti-Furga’s international scholarship and 
many contributions towards basic  biomedical 
research, most importantly in the areas of 
cancer and immunology. Amongst his major 
 scientific achievements are the elucidation of 
basic regulatory mechanisms of tyrosine kinases 
in human cancers, the discovery of fundamental 
organization principles of the proteome of higher 
organisms, and, the development of integrated 
approaches to understand the mechanism behind 
the action of drugs at the molecular level. 

Sylvia Knapp was elected a Corresponding  
Member of the Austrian Academy of Sciences  
in May 2014.

Sebastian Nijman was appointed a Member of  
the Chapter of Young Scientists (“Junge Kurie”) 
of the Academy in May 2014. 

Christoph Binder was appointed to the position 
of “Fachreferent” of the FWF-Austrian Science 
Fund in the area of cell biology for the period 
2014–2017.

CeMM extends it congratulations to all awardees 
and appointees, and would also like to mention 
and thank all postdoctoral fellows and students 
who successfully participated in various compe-
titions ranging from Young Investigator Awards 
to Travel or Poster Prizes. A “Well Done” to all!
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Obituary
It was with great sadness that CeMM learned of the passing of two 
pioneers in research and much-valued, and respected, mentors of 
CeMM. We will always remember Carl Djerassi, esteemed dialogue 
partner and celebrity guest to many CeMM events, and Max Birnstiel, 
who in many ways can be considered the grandfather of CeMM.

0D[�%LUQVWLHO

Prof. Dr. h.c. mult. Max L. Birnstiel, of Wollerau, 
Switzerland, passed away on 15th November 2014. 
Max Birnstiel was the founding director of the 
Institute of Molecular Pathology (IMP) in Vienna 
and can be credited for initiating the renaissance 
of life sciences in Austria over the last 25 years. 
As a mentor of CeMM director Giulio Superti-
Furga, who, in the late eighties, as a PhD student, 
had, together with his PhD supervisor Meinrad 
Busslinger, followed him from Zurich to Vienna, 
Max Birnstiel provided critical input and guid-
ance in the founding and leadership of CeMM. 

Max Birnstiel will long be remembered as a  
towering figure in molecular biology. Trained 
at the ETH in Switzerland with Frey-Wissling, 
he moved to Caltech to work with James Bonner. 
In 1966, he and his wife Margaret  Chipchase, 
were the first to purify ribosomal RNA 
genes from vertebrates. Following a move to 
 Edinburgh, he succeeded, before the discovery 
of molecular cloning, in physically isolating 
the  histone genes of the sea urchin. He was 
then invited by Ernst Hadorn to the University 
of Zurich where, for 15 years, he led a world-
renowned research program that determined 
gene-regulatory processes of eukaryotes. In 1986, 
he was subsequently recruited by Boehringer 
Ingelheim and Genentech to conceive and lead 
the new IMP in Vienna, in what was considered 
at the time a rather risky and innovative venture, 
involving as it did international recruitment 

and the fostering of world-class basic research 
in molecular biology in an environment that 
initially could have been termed a “waste-land”. 
He insisted that the biochemical institutes of 
Vienna University be located next to the IMP, 
to create the nucleus of the Vienna Biocenter. 
During his headship of the IMP, he founded 
Intercell, the successful  pioneering biotechnology 
company that helped put Vienna on the world 
map of research and business excellence in the 
life  sciences. During his lifetime, Max Birnstiel 
earned numerous awards, prizes and  honorary 
doctorates. He was a member of numerous 
academies, including the Austrian Academy 
of  Sciences and the United States Academy of 
 Sciences, as a foreign associate. In recognition of 
his pioneering work and immense contri butions, 
the Austrian  community of life  scientists 
 honoured him with the Achievement Award  
Medal during the EMBanniversary meeting 
in July 2014. It is impossible to overstate the 
 importance of Max L. Birnstiel to Austrian 
molecular biology, and to the life sciences in 
 general. He will be dearly missed.
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CeMM has a strong intellectual environment that stems 
from the international nature of its employees. Here 
we introduce CeMM’s faculty and management and 
proudly illustrate the diversity and characteristics of 
all the people working at CeMM. CeMM is particularly 
 interested in  supporting and fostering women scientists. 
A flat  hierarchy, where the input of every single person 
is  appreciated and required, leads to an enjoyable work 
 environment and increase in productivity and ideas.
At CeMM, emphasis is given to mentoring independent 
young investigators and scientists early in their career, 
through freedom, availability of infrastructure and 
a strong support system. 

Here we present the Ph.D. Program and what current 
 students and alumni think about their student days  
at CeMM. We also present an overview of CeMM 
 publications, expenses and sources of funding in 2014, 
an unabridged extract from the report given by the 
CeMM Scientific Advisory Board, an overview of CeMM’s 
 strategic partnerships, technology transfer and the 
 management of intellectual property.
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Principal  
Investigators

Denise P. 
%DUORZ
Epigenetic Mechanisms  
in Development and Disease

Denise Barlow is a British national who joined CeMM in 2003 
and is an Honorary Professor at the University of Vienna. She 
was initially trained as a State Registered Nurse in the UK and 
afterwards completed her undergraduate studies at Reading 
University (UK) and did a Ph.D. on the interferon system in 
early mouse development at Warwick University (UK). 
 Post-doctoral work studying mouse embryonic development 
followed at ICRF (London, UK) with Dr. Brigid Hogan, and 
on genome biology at EMBL (Heidelberg, D) with Dr. Hans 
Lehrach. She has also held group leader positions at the IMP 
(Vienna, A) and the NKI (Amsterdam, NL). On returning to 
Austria in 2000, Denise was appointed Head of the Dept. of 
Developmental Genetics at the Austrian Academy IMB  
Institute (Salzburg, A), and then returned to Vienna in 2003 
as a Principal Investigator with CeMM. One of the Barlow 
lab’s major achievements was the discovery in 1991 of the  
first imprinted gene in mammals to show parental-specific 
gene expression. Her group’s subsequent identification that 
 epigenetic silencing of this imprinted gene is induced by 
expression of an unusual long non-coding (lnc) RNA, has  
led them to investigate how lncRNAs act throughout the 
mouse and human genome as regulators of gene expression  
in development and disease. The lab uses the model of 
genomic imprinting to dissect how lncRNAs epigenetically 
silence genes, and together with high throughput sequencing 
technology is extending these results into the mouse and 
human genome with the goal of understanding how lncRNAs 
play a role in human diseases such as cancer.

Main Research Interests
+ Molecular basis and function of genomic imprinting  
in mice and humans
��,GHQWLÀFDWLRQ�DQG�FKDUDFWHUL]DWLRQ�RI�ORQJ�QRQ�FRGLQJ��OQF��
RNAs in the mouse and human genomes
+ The potential of lncRNAs as tumor biomarkers in human cancer

Relevant/Important Publications
Barlow DP, Bartolomei MS. Genomic imprinting in mammals.  
Cold Spring Harb Perspect Biol.������)HE���������SLL��D�������

%DVVHȅ�$5��$NKWDU�$��%DUORZ�'3��%LUG�$3��%URFNGRUƆ�1��'XERXOH�'��
(SKUXVVL�$��)HUJXVRQ�6PLWK�$&��*LQJHUDV�75��+DHUW\�:��+LJJV�'5�� 
0LVND�($��3RQWLQJ�&3��&RQVLGHUDWLRQV�ZKHQ�LQYHVWLJDWLQJ�OQF51$�
IXQFWLRQ�LQ�YLYR��Elife.������$XJ������H������� 
GRL����������H/LIH�������

Keiryn L.  
%HQQHȅ
 
Mass Spectrometry and Proteomics

Keiryn Bennett obtained her Bachelor of Science with First 
Class Honours from the University of Tasmania, and her 
Ph.D. in protein mass spectrometry from the University of 
Wollongong, Australia. She spent 2 years as a postdoctoral 
fellow in the laboratory of one of the forefathers of modern-
day protein mass spectrometry, Professor Peter Roepstorff 
(Odense, Denmark). This was followed by 4 years under the 
supervision of Matthias Mann at MDS Proteomics (Odense, 
Denmark). She is respected worldwide in the field of protein 
mass spectrometry and proteomics, with more than 18 years 
of experience including 4 years managing a high-throughput 
industrial proteomic laboratory. She joined the laboratory 
of Giulio Superti-Furga in 2004 and established the mass 
spectrometry and proteomic research group at CeMM. Since 
2009, Keiryn Bennett has had an independent group leader 
position and currently the laboratory consists of a total of 
5 people. The mass spectrometry research group is currently 
focused on: monitoring the phosphorylation events of kinase 
substrates; understanding the role of HDAC1 and HDAC2  
in T-cell proliferation; and investigating the cellular 
 path ways involved in oxidative stress. These research 
areas are  supplemented by technological  advancements 
in  protein-protein and drug-protein interactions,  chemical 
crosslinking, quantitative-, and post-translational 
 modification proteomics.

Main Research Interests
��3URWHRPLFV�RI�SRVW�WUDQVODWLRQDO�PRGLÀFDWLRQV�LQ�KHDOWK� 
and disease 
��3URWHRPLFV�RI�SURWHLQ�SURWHLQ�DQG�SURWHLQ�GUXJ�LQWHUDFWLRQV
��,QWHJUDWLRQ�RI�PDVV�VSHFWURPHWU\�ZLWK�ELRORJ\�DQG� 
bioinformatics

Relevant/Important Publications
*LDPEUXQR�5��HW�DO��$žQLW\�SXULÀFDWLRQ�VWUDWHJLHV� 
IRU�SURWHRPLF�DQDO\VLV�RI�WUDQVFULSWLRQ�IDFWRU�FRPSOH[HV�� 
J Proteome Res. ���������������������

5XGDVKHYVN\D�(/��HW�DO��$�PHWKRG�WR�UHVROYH�WKH�FRPSRVLWLRQ�RI�
KHWHURJHQHRXV�DžQLW\�SXULÀHG�SURWHLQ�FRPSOH[HV�GHULYHG�IURP� 
D�FRPPRQ�SURWHLQ�E\�FKHPLFDO�FURVVOLQNLQJ��JHO�HOHFWURSKRUHVLV�
DQG�PDVV�VSHFWURPHWU\��Nat. Protoc. ����������������

%�UFNVW�PPHU�7��HW�DO��$Q�HžFLHQW�WDQGHP�DžQLW\�SXULÀFDWLRQ�
SURFHGXUH�IRU�WKH�FKDUDFWHULVDWLRQ�RI�SURWHLQ�FRPSOH[HV�LQ� 
mammalian cells. Nat. Methods. ������������������

+R�<��HW�DO��6\VWHPDWLF�LGHQWLÀFDWLRQ�RI�SURWHLQ�FRPSOH[HV�
LQ¬�Saccharomyces cerevisiae E\�PDVV�VSHFWURPHWU\� 
Nature. �����������������
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$QGUHDV� 
%HUJWKDOHU
 
Mechanisms of Viral Diseases

Andreas Bergthaler, born 1977, joined CeMM in 2011. He 
studied veterinary medicine at the University of Veterinary 
Medicine in Vienna and spent clinical and research stays at 
the  Royal (Dick) School of Veterinary Studies, Edinburgh, 
the University of Tokyo, the University of Zurich and the 
Danish Veterinary Institute, Copenhagen. For his graduate 
studies he joined the Institute of Experimental Immunology 
at the University/ETH Zurich (Profs. Hans Hengartner and 
Nobel Laureate Rolf Zinkernagel). After postdoctoral work 
in Zurich and in the laboratory of Prof. Daniel Pinschewer 
at the University of Geneva he joined Prof. Alan Aderem’s 
group at the Institute for Systems Biology in Seattle, WA. 
In 2011 he co-founded a vaccine start-up company. Andreas 
Bergthaler’s research is focused on the molecular basis of how 
viral infections cause disease and immunopathology. To this 
end the Bergthaler laboratory studies viral infections in 
mouse models through an interdisciplinary approach of 
pathology, molecular biology, virology, immunology and 
 systems biology. The employed experimental models bear 
patho-physiological relevance to human disease and provide 
defined experimental systems to gain mechanistic insights 
through targeted perturbations. This enables his group to 
 dissect novel molecular determinants and interaction net-
works that impact viral pathogenesis. Eventually, this may 
pave the way for the development of much-sought clinical 
treatments against human viral diseases such as hepatitis, 
immunosuppression and superinfections.

Main Research Interests
��&URVVWDON�RI�PHWDEROLVP�DQG�LQÁDPPDWLRQ
��3HUVLVWHQW�YLUDO�LQIHFWLRQV
��9LUDO�+HSDWLWLV
��9LUXV�LQGXFHG�LPPXQRVXSSUHVVLRQ�DQG�VXSHULQIHFWLRQ

Relevant/Important Publications
-RKQVRQ�6��%HUJWKDOHU�$��*UDZ�)��)ODW]�/��%RQLOOD�:9�� 
6LHJULVW�&$��/DPEHUW�3+��5HJRHV�55��3LQVFKHZHU�''�� 
3URWHFWLYH�(žFDF\�RI�,QGLYLGXDO�&'���7�&HOO�6SHFLÀFLWLHV�LQ� 
&KURQLF�9LUDO�Infection. J Immunol.������)HE������������������� 
��HTXDO�FRQWULEXWLRQ��

6FKOLHKH�&��)O\QQ�(.��9LODJRV�%��5LFKVRQ�8��6ZDPLQDWKDQ�6��
%RVQMDN�%��%DXHU�/��.DQGDVDP\�5.��*ULHVVKDPPHU�,0��.RVDFN¬/��
6FKPLW]�)��/LWYDN�9��6LVVRQV�-��/HUFKHU��$��%KDȅDFKDU\D�$��
.KDPLQD�.��7ULYHȅ�$/��7HVVDUROOR�/��0HVWHUL�,��+ODGLN�$��0HUNOHU�'��
.XELFHN�6��.QDSS�6��(SVWHLQ�00��6\PHU�'(��$GHUHP�$�� 
%HUJWKDOHU�$��7KH�PHWK\OWUDQVIHUDVH�6HWGE��PHGLDWHV�
�YLUXV�LQGXFHG�VXVFHSWLELOLW\�WR�EDFWHULDO�VXSHULQIHFWLRQ�� 
Nat Immunol.������-DQ��������������

&KULVWRSK� 
%LQGHU
 
Atherosclerosis and Immunity

Christoph Binder was born in 1973 in Vienna, Austria. 
 Following his studies of medicine at the Medical Faculty 
of Vienna University, where he obtained his M.D. degree 
in 1997, he entered a Ph.D. program at the University of 
 California in San Diego. Working with world-famous 
 atherosclerosis researcher Joseph Witztum, he obtained 
his Ph.D. degree in 2002. In 2005, he joined the Department 
of Laboratory Medicine at the Medical University of Vienna, 
where in 2009 he was appointed Professor of  Atherosclerosis 
Research, in 2006 he joined CeMM. He is a specialist in 
Laboratory Medicine and leads a research group focusing 
on the role of immune functions in atherosclerosis and how 
these can be exploited for therapeutic interventions. He 
first described the atheroprotective effect of pneumococcal 
 vaccination of the natural IgM T15/E06 (Binder et al., 2003). 
His research group discovered that certain oxidation-specific 
epitopes are major targets of natural antibodies (Chou et al., 
2009) and of complement factor H (Weismann et al., 2011). 
He also first identified the atheroprotective roles and mecha-
nisms of the cytokines IL-5 (Binder et al., 2004) and IL-13 
(Cardilo-Reis et al., 2012). He has won numerous prestigious 
fellowships and awards and has authored >70 publications in 
important journals, including Nature Medicine and Nature.

Main Research Interests
��5ROH�RI�LQQDWH�LPPXQLW\�LQ�LQÁDPPDWLRQ�DQG�R[LGDWLYH�VWUHVV
��(OXFLGDWH�WKH�SURWHFWLYH�FDSDFLWLHV�RI�QDWXUDO�OJ0�DQWLERGLHV� 
in atherosclerosis
��'LVFRYHU�ZD\V�WR�PRGXODWH�QDWXUDO�LPPXQLW\�DV�WKHUDS\� 
IRU�FDUGLRYDVFXODU�GLVHDVHV

Relevant/Important Publications
7VLDQWRXODV�'��HW�DO��&LUFXODWLQJ�PLFURSDUWLFOHV�FDUU\�
�R[LGDWLRQ�VSHFLÀF�HSLWRSHV�DQG�DUH�UHFRJQL]HG�E\�QDWXUDO�
,J0¬DQWLERGLHV��J Lipid Res.������)HE�������������

&DUGLOR�5HLV�/��HW�DO��,QWHUOHXNLQ����SURWHFWV�IURP�DWKHURVFOHURVLV�
DQG�PRGXODWHV�SODTXH�FRPSRVLWLRQ�E\�VNHZLQJ�WKH�PDFURSKDJH�
SKHQRW\SH��EMBO Mol Med. �����2FW���������������

:HLVPDQQ�'��HW�DO��&RPSOHPHQW�IDFWRU�+�ELQGV�PDORQGLDOGHK\GH�
HSLWRSHV�DQG�SURWHFWV�IURP�R[LGDWLYH�VWUHVV�� 
Nature. �����2FW�������������������

&KRX�0<��HW�DO��2[LGDWLRQ�VSHFLÀF�HSLWRSHV�DUH�GRPLQDQW�WDUJHWV�
of innate natural antibodies in mice and humans.  
J Clin Invest. �����0D\����������������

%LQGHU�&-��HW�DO��3QHXPRFRFFDO�YDFFLQDWLRQ�GHFUHDVHV�
�DWKHURVFOHURWLF�OHVLRQ�IRUPDWLRQ��PROHFXODU�PLPLFU\� 
EHWZHHQ�6WUHSWRFRFFXV�SQHXPRQLDH�DQG�R[LGL]HG�/'/�  
Nat Med. �����-XQ�������������

&KULVWRSK� 
%RFN
 
Medical Epigenomics and  
Next Generation Sequencing

Christoph Bock is an epigenome researcher and Principal 
Investigator at CeMM. He is also a guest professor at the 
 Medical University of Vienna’s Department for Laboratory 
Medicine, the scientific coordinator of the Biomedical 
Sequencing Facility at CeMM, and an adjunct group leader 
at the Max Planck Institute for Informatics in Germany. 
He graduated summa cum laude from the Max Planck 
 Institute for Informatics and Saarland University in 2008, 
and he worked as a postdoctoral research fellow at the Broad 
 Institute of MIT and Harvard, contributing to the NIH Road-
map Epigenome Mapping Consortium. He joined CeMM in 
2012. His research focuses on medical epigenomics, where he 
studies the role of DNA methylation in cancer, and on whole 
genome medicine, unlocking the potential of next generation 
sequencing for precise and personalized therapies. Christoph 
Bock is a 2009 recipient of the Otto Hahn Medal by the 
Max Planck Society and a 2014 recipient of the New Frontier 
Group award of the Austrian Academy of Sciences. He leads 
Genom Austria – the Austrian contribution to the Inter-
national Network of Personal Genome Projects – and he is 
a principal investigator in several EU projects, most notably 
for BLUEPRINT, which is the European contribution to the 
International Human Epigenome Consortium.

Main Research Interests
+ Epigenomics. Mapping epigenetic defects in cancer cells
��7HFKQRORJ\��$GYDQFHG�HSLJHQRPH�DVVD\V�IRU�JHQRPLF�PHGLFLQH
+ Bioinformatics. Algorithms for inferring epigenetic cell states
+ Diagnostics. Pilot projects in whole genome medicine

Relevant/Important Publications
)DUOLN�0��HW�DO��6LQJOH�FHOO�'1$�PHWK\ORPH�VHTXHQFLQJ� 
DQG�ELRLQIRUPDWLF�LQIHUHQFH�RI�HSLJHQRPLF�FHOO�VWDWH�G\QDPLFV��
Cell Reports.�������'2,����������M�FHOUHS�������������

7RPD]RX�(0��HW�DO��(SLJHQRPH�PDSSLQJ�UHYHDOV�GLVWLQFW�PRGHV�
RI¬JHQH�UHJXODWLRQ�DQG�ZLGHVSUHDG�HQKDQFHU�UHSURJUDPPLQJ�
E\¬WKH�RQFRJHQLF�IXVLRQ�SURWHLQ�(:6�)/,��� 
Cell Reports. ��������������M�FHOUHS�������������

$VVHQRY�<��HW�DO��&RPSUHKHQVLYH�DQDO\VLV�RI�'1$�PHWK\ODWLRQ�
data with RnBeads. Nature Methods. �������������������

%RFN�&��HW�DO��$QDO\VLQJ�DQG�LQWHUSUHWLQJ�'1$�PHWK\ODWLRQ�GDWD��
Nature Reviews Genetics. ������������������

%RFN�&��HW�DO��0DQDJLQJ�GUXJ�UHVLVWDQFH�LQ�FDQFHU��OHVVRQV�
IURP¬+,9�WKHUDS\��Nature Reviews Cancer. �����������������

%RFN�&��HW�DO��'1$�PHWK\ODWLRQ�G\QDPLFV�GXULQJ�LQ�YLYR� 
GLƆHUHQWLDWLRQ�RI�EORRG�DQG�VNLQ�VWHP�FHOOV�� 
Molecular Cell. ������������������

Kaan  
%R]WXJ
 
Genetics and Molecular Pathophysiology  
of Inborn Errors of the Immune System

Kaan Boztug, born in 1977, was appointed as a Principal 
Investigator at CeMM in 2011. He studied Medicine at the 
Universities of Dusseldorf, Freiburg and London. For his M.D. 
thesis, he spent a year of research in the laboratory of Iain L. 
Campbell at the Scripps Research Institute, La Jolla, CA,  
USA, focussing on  neuroimmunology. From 2005 until 2010,  
Kaan Boztug worked at Hannover Medical School in the 
Department of Pediatric Hematology/Oncology headed by 
Christoph Klein with a dual affiliation combining clinical 
training and postgraduate laboratory work. He developed 
a strong interest in primary immundeficiency disorders and 
could elucidate human G6PC3  deficiency as a novel 
 congenital neutropenia syndrome and interleukin-10 receptor 
 deficiency as the Mendelian type of inflammatory bowel 
 disease (IBD). At CeMM, Kaan Boztug works on the genetics 
of primary immundeficiencies and  congenital bone marrow 
failure syndromes but has also broadened his interest to 
genetics of malignant disorders of childhood. He holds a dual 
appointment with the Children’s Hospital of the Medical 
University of Vienna. In 2012, he received the START Prize 
of the Austrian Science Fund (FWF) and a Starting Grant of 
the European Research Council (ERC StG). He is the director 
of the newly established CeRUD Vienna Center for Rare and 
Undiagnosed Diseases. In recent work, his group together 
with multiple international  collaboration partners was able to 
discover and characterize several novel primary immunode-
ficiency disorders including human PRKCD deficiency, inter-
leukin 21 deficiency, JAGN1 deficiency and NIK deficiency.

Main Research Interests
��*HQHWLFV�DQG�PROHFXODU�SDWKRSK\VLRORJ\�RI�SULPDU\� 
LPPXQRGHÀFLHQF\�GLVRUGHUV�
��0ROHFXODU�PHFKDQLVPV�XQGHUO\LQJ�DXWRLPPXQLW\ 
DQG�DXWRLQÁDPPDWLRQ
+ Molecular genetics of malignant hematological disorders  
of childhood 

Relevant/Important Publications
:LOOPDQQ�./��HW�DO��%LDOOHOLF�ORVV�RI�IXQFWLRQ�PXWDWLRQ�LQ�1,.�
FDXVHV�D�SULPDU\�LPPXQRGHÀFLHQF\�ZLWK�PXOWLIDFHWHG�DEHUUDQW�
O\PSKRLG�LPPXQLW\��Nature Comm. ��������������

%R]WXJ�.��HW�DO��-$*1��GHÀFLHQF\�FDXVHV�DEHUUDQW�P\HORLG�
FHOO¬KRPHRVWDVLV�DQG�FRQJHQLWDO�QHXWURSHQLD�� 
Nat Genet������������������

6DO]HU�(��6DQWRV�9DOHQWH�(��HW�DO��%�FHOO�GHÀFLHQF\�DQG�VHYHUH�
DXWRLPPXQLW\�FDXVHG�E\�GHÀFLHQF\�RI�SURWHLQ�NLQDVH�&�GHOWD��
Blood. �����������������������HTXDO�FRQWULEXWLRQ�

*ORFNHU�(�2��.RWODU]�'��%R]WXJ�.��HW�DO��(DUO\�RQVHW� 
LQÁDPPDWRU\�ERZHO�GLVHDVH�FDXVHG�E\�ORVV�RI�IXQFWLRQ��PXWDWLRQV�
LQ�WKH�,/���UHFHSWRU�JHQHV��N Eng J Med. ������������������ 
��HTXDO�FRQWULEXWLRQ�
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Thijn  
%UXPPHONDPS
 
Genetics of Cancer and Infectious Diseases

Thijn Brummelkamp uses genetics in human cells to pinpoint 
genes that play a role in human disease. His interests are 
 cancer research, infectious disease and drug action. During 
his Ph.D. he developed a system for the expression of shRNA 
molecules enabling gene inhibition through ‘stable RNA 
interference’. More recently he has developed an approach 
for haploid genetic screens in human cells using insertional 
mutagenesis. He has used this approach to identify host 
 factors used by a variety of pathogens, which led to the 
 identification of the lysosomal cholesterol transporter NPC1 
as the long-sought intracellular receptor for Ebola virus. 
He received his M.S. in biology from the Free University, 
Amsterdam, in 1998 and did his graduate research at the 
Netherlands Cancer Institute in the laboratory of Prof. Rene 
Bernards. In 2004 he was appointed as a Whitehead Fellow to 
initiate his independent research program in Cambridge, USA 
and in 2011 his laboratory moved to the Netherlands Cancer 
Institute and he became an Adjunct Principal Investigator at 
CeMM. For his studies he received the Antoni van 
 Leeuwenhoek Award (2003), The Annual NVBMB Award 
(2004, Dutch Association for Biochemistry and Molecular 
Biology), he was chosen as one of the world’s top 35 Young 
Innovators by MIT’s  technology Review magazine (2005) 
and  received EMBO’s gold medal in 2013.

Main Research Interests
��&DQFHU�UHVHDUFK
+ Infectious diseases
+ Drug action

Relevant/Important Publications
-DH�/7��HW�DO��9LUXV�HQWU\��/DVVD�YLUXV�HQWU\�UHTXLUHV�D�
�WULJJHU�LQGXFHG�UHFHSWRU�VZLWFK�� 
Science. �����-XQ�����������������������

-DH��/7��HW�DO��'HFLSKHULQJ�WKH�JO\FRV\ORPH�RI�
�G\VWURJO\FDQRSDWKLHV�XVLQJ�KDSORLG�VFUHHQV�IRU�/DVVD�YLUXV�HQWU\�� 
Science. �����$SU���������������������

&DUHȅH�-(��HW�DO��(EROD�YLUXV�HQWU\�UHTXLUHV�WKH�FKROHVWHURO� 
WUDQVSRUWHU�1LHPDQQ�3LFN�&���Nature. ����������������������

&DUHȅH�-(��HW�DO��+DSORLG�JHQHWLF�VFUHHQV�LQ�KXPDQ�FHOOV�LGHQWLI\�
KRVW�IDFWRUV�XVHG�E\�SDWKRJHQV� Science. �����������������������

%UXPPHONDPS�75��HW�DO��$�V\VWHP�IRU�VWDEOH�H[SUHVVLRQ� 
of short interfering RNAs in mammalian cells.  
Science. �����������������������

Jacques  
&ROLQJH
 
Bioinformatics

Jacques Colinge was born in Switzerland and headed CeMM’s 
bioinformatics group from 2006 to 2014. He obtained a Ph.D. 
in mathematics from the University of Geneva, Switzerland, 
in collaboration with the Swiss Institute of Technology. After 
completing his Ph.D., Jacques Colinge joined the Serono 
Pharmaceutical Research Institute as a bioinformatician to 
work mainly on differential gene expression data analysis.  
In 2000 he moved to GeneProt Inc. to head a group in charge 
of mass spectrometry-related bioinformatics and parallel 
 computing. In 2005, he joined the Upper Austrian University 
of Applied Sciences at Hagenberg to serve as a Professor of 
Bioinformatics before moving to CeMM in September 2006. 
In 2009, Jacques obtained a Habilitation in bioinformatics 
from TU Graz. The bioinformatics lab does research to devel-
op data analysis methods aimed at unraveling the functions 
and structure of biological networks. The group also develops 
statistical models and maintains data processing pipelines 
to analyze and manage mass spectrometry data. Jacques left 
CeMM in the end of 2014. Since November 2014 Jacques is a 
Full Professor at the medical Faculty of Montpellier and a PI at 
IRCM (Institut de Recherche en Cancérologie de Montpellier) 
and ICM (Institut régional du Cancer Montpellier). 

Main Research Interests
��&RPSXWDWLRQDO�SURWHRPLFV
��3URWHLQ�LQWHUDFWLRQ�QHWZRUN�DQDO\VHV
��6\VWHPV�ELRORJ\�DQG�20,&6�GDWD�LQWHJUDWLRQ
��'UXJ�PHFKDQLVP�RI�DFWLRQ�DQG�VLGH�HƆHFWV�PRGHOLQJ
��3URWHLQ�FRPSOH[�SUHGLFWLRQV�IURP�PDVV�VSHFWURPHWU\�GDWD
+ Application of computational statistics and mathematics

Relevant/Important Publications
&ROLQJH�-��HW�DO��%XLOGLQJ�DQG�H[SORULQJ�DQ�LQWHJUDWHG�KXPDQ�
NLQDVH�QHWZRUN��JOREDO�RUJDQL]DWLRQ�DQG�PHGLFDO�HQWU\�SRLQWV�� 
J Proteomics. ������SLL��6�������������������;�

'XHUQEHUJHU�*��HW�DO��([SHULPHQWDO�FKDUDFWHUL]DWLRQ�RI� 
WKH�KXPDQ�QRQ�VHTXHQFH�VSHFLÀF�QXFOHLF�DFLG�LQWHUDFWRPH�� 
Genome Biol. ���������5���

Pichlmair A, et al. Viral immune modulators perturb the human 
PROHFXODU�QHWZRUN�E\�FRPPRQ�DQG�XQLTXH�VWUDWHJLHV�  
Nature. ������������������

&ROLQJH�-��HW�DO��6\VWHPV�ELRORJ\�DQDO\VLV�RI�SURWHLQ�GUXJ� 
interactions. Proteomics Clin Appl. �����-DQ���������������

Breitwieser FP, et al. General statistical modeling of data  
IURP�SURWHLQ�UHODWLYH�H[SUHVVLRQ�LVREDULF�WDJV�� 
J Proteome Res. �����-XQ������������������

Sylvia  
Knapp
 
Innate Immunity and Bacterial Infections

Sylvia Knapp studied Medicine at the University of Vienna 
and the Free University in Berlin. She obtained her M.D. 
degree in 1993 and started her residency in Internal Medicine 
at the University Hospital Vienna. In 2000 she received her 
License in Internal Medicine and in 2004 she obtained a  
 “Habilitation” in Internal Medicine at the Medical University 
of Vienna. After several residencies, mostly in areas like 
Infectious Diseases, AIDS and Intensive Care, she became  
a Ph.D. student in Tom van der Poll’s laboratory at the 
 University of Amsterdam and studied the inflammatory 
response to severe bacterial infections. She joined CeMM in 
2006 and continues her work on the innate immune response 
to bacterial infections, focusing on the molecules involved  
in the initiation and resolution of the innate immune response 
to clinically relevant pathogens and on the role of endogenous 
danger molecules and their interactions with host structures 
and pathways. Her most important achievements include the 
functional characterization of lung macrophages in health and 
during Streptococcus pneumoniae pneumonia. Sylvia Knapp 
maintained her responsibilities at the Intensive Care Unit at 
the Medical University Vienna and was appointed Professor 
of Infection Biology in 2012.

Main Research Interests
��([SORLW�PROHFXODU�PHFKDQLVPV�RI�KRVW�SDWKRJHQ�LQWHUDFWLRQV
��5HFHSWRU�FURVV�UHJXODWLRQ�LQ�LQQDWH�LPPXQLW\
��3UREH�WKH�LPSDFW�RI�HQGRJHQRXV�GDQJHU�PROHFXOHV�LQ�LPPXQLW\

Relevant/Important Publications
Sharif O, et al. 75(0���LQKLELWV�FRPSOHPHQW�FRPSRQHQW��T� 
HƆHFWRU�PHFKDQLVPV�DQG�H[HUWV�GHWULPHQWDO�HƆHFWV�GXULQJ� 
pneumococcal pneumonia. PLoS Pathog. ����������H��������

:DUV]ZDVND�-:��HW�DO��/LSRFDOLQ���GHDFWLYDWHV�PDFURSKDJHV� 
and worsens pneumococcal pneumonia outcomes.  
J Clin Invest. ���������������������

0Dȅ�8��HW�DO��:$9(���PHGLDWHV�VXSSUHVVLRQ�RI�SKDJRF\WRVLV�E\�
SKRVSKROLSLG�GHULYHG�'$03V��J Clin Invest. ���������������������

5REHUW� 
Kralovics
 
Genetics of Hematological Disorders

Robert Kralovics, born 1970, is Czech and joined CeMM in 
June 2006. He obtained his first degree in Molecular Biology 
and Genetics at the Comenius University in Bratislava and 
later his Ph.D. in Biophysics at the Academy of Sciences of the 
Czech Republic in Brno. He did his post-doctoral work on the 
genetics of myeloproliferative neoplasms working with Josef 
Prchal at the University of Alabama in Birmingham, USA. 
He followed Prchal as an Assistant Professor at the Baylor 
College of Medicine in Houston. From mid 2001, he was a 
project leader with Radek Skoda in Basel. Kralovics’ research 
interests are primarily in myeloproliferative neoplasms 
(MPNs) and in myeloid malignancies in general. His major 
achievements so far include the identification of a gain-of-
function mutation in the JAK2 kinase gene (V617F) in 2005 
and the discovery of the CALR mutations in 2013, both 
 playing an important role in MPN pathogenesis. Robert 
 Kralovics continues this work at CeMM to identify new 
 mutations causing genetic predisposition to hematological 
malignancies using advanced genomics approaches, and is 
working towards understanding how genetic variability 
 contributes to the disease. 

Main Research Interests
��,GHQWLI\�PXWDWLRQV�LQ�HDUO\�VWHSV�RI�GLVHDVH�GHYHORSPHQW� 
in hematological malignancies
��+RZ�PXWDQW�VWHP�FHOOV�HYROYH�JHQHWLFDOO\�� 
KRZ�WKH\�UHVSRQG�WR�WKHUDS\
��:KDW�GUXJV�FDQ�LQKLELW�FHOOV�ZLWK�VSHFLÀF�JHQHWLF�GHIHFWV
��+RZ�JHQHWLF�YDULDELOLW\�FRQWULEXWHV�WR�GLVHDVH
��+RZ�WR�GLDJQRVH�WKH�GLVHDVHV�LQ�HDUO\�VWDJHV�RI�GHYHORSPHQW

Relevant/Important Publications
.ODPSÁ�7��HW�DO��6RPDWLF�PXWDWLRQV�RI�FDOUHWLFXOLQ� 
LQ��P\HORSUROLIHUDWLYH�QHRSODVPV�� 
N Engl J Med. ������'HF��������������������

+DUXW\XQ\DQ�$��HW�DO��S���OHVLRQV�LQ�OHXNHPLF�WUDQVIRUPDWLRQ�� 
N Engl J Med. �����)HE�����������������

2OFD\GX�'��HW�DO��$�FRPPRQ�-$.��KDSORW\SH�FRQIHUV�
VXVFHSWLELOLW\�WR�P\HORSUROLIHUDWLYH�QHRSODVPV�� 
Nat Genet. �����$SU���������������

.UDORYLFV�5��HW�DO��$�JDLQ�RI�IXQFWLRQ�PXWDWLRQ� 
RI�-$.��LQ��P\HORSUROLIHUDWLYH�GLVRUGHUV�� 
N Engl J Med. ���������������������������
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Stefan  
.XELFHN
 
Chemical Biology and Epigenetics

Stefan Kubicek, born 1978, is Austrian and joined CeMM 
in August, 2010. He obtained an MSc in synthetic organic 
chemistry from Vienna University of Technology  following 
a diploma thesis at ETH Zurich. For his Ph.D. in Thomas 
Jenuwein’s lab at the IMP in Vienna, he changed fields to 
Molecular Biology. He then performed post-doctoral research 
working on Chemical Biology with Stuart Schreiber at the 
Broad Institute of Harvard and MIT. Stefan Kubicek heads the 
chemical screening platform and PLACEBO (Platform Austria 
for Chemical Biology), a task he is well equipped for based on 
previous screening experiences with Boehringer Ingelheim 
and at the Broad Institute. These activities have resulted in the 
identification of the first selective histone methyltransferase 
inhibitor, BIX-01294, and a small molecule inducer of insulin 
expression in pancreatic alpha cells, BRD7389. Since 2013 
Stefan Kubicek also heads the Christian Doppler Laboratory 
for Chemical Epigenetics and Antiinfectives, a public-private 
partnership between CeMM, Boehringer Ingelheim, and 
Haplogen. The Kubicek lab is working on the role of chromatin 
in the definition of cell types and cell states. Projects focus on 
defining the contribution of histone methylation to cancer 
development and progression, the development of new assays 
and compounds to quantify and modulate chromatin modifi-
cations, and their potential for transdifferentiation of celltypes 
with the aim of generating new insulin-producing beta cells.

Main Research Interests
��&KHPLFDO�HSLJHQHWLFV
��,GHQWLÀFDWLRQ�DQG�GHYHORSPHQW�RI�VPDOO�PROHFXOH�SUREHV�
IRU¬FKURPDWLQ�PRGLÀHUV�DQG�KRVW�IDFWRUV�LQ�LQIHFWLRXV�GLVHDVHV
��&RQWULEXWLRQ�RI�KLVWRQH�PRGLÀFDWLRQV�WR�FDQFHU�GHYHORSPHQW�
and progression
��5ROH�RI�FKURPDWLQ�LQ�WKH�VSHFLÀFDWLRQ�RI�SDQFUHDWLF�FHOO�W\SHV

Relevant/Important Publications
/LFFLDUGHOOR�03�HW�DO��127&+��DFWLYDWLRQ�LQ�EUHDVW�FDQFHU� 
FRQIHUV�VHQVLWLYLW\�WR�LQKLELWLRQ�RI�6802\ODWLRQ�� 
Oncogene������GRL����������RQF����������

0DLU�%��HW�DO��([SORLWLQJ�HSLJHQHWLF�YXOQHUDELOLWLHV�IRU�FDQFHU�
therapies. Trends Pharmacol Sci. ������������������

.XELFHN�6��HW�DO��&RPSRXQGV�WDUJHWLQJ�FKURPDWLQ�PRGLI\LQJ�
HQ]\PH�LQGXFH�VSHFLÀF�FHOO�W\SH�LQGHSHQGHQW�WUDQVFULSWLRQ�
 signatures in the endocrine pancreas.  
Proc Natl Acad Sci U S A. ���������������������

)RPLQD�<DGOLQ�'��.XELFHN�6��HW�DO��6PDOO�PROHFXOH�LQGXFHUV� 
RI�LQVXOLQ�H[SUHVVLRQ�LQ�SDQFUHDWLF�DOSKD�FHOOV� Proc Natl Acad  
Sci U S A. ��������������������������HTXDO�FRQWULEXWLRQ��

.XELFHN�6��HW�DO��5HYHUVDO�RI�+�.�PH��E\�D�VPDOO�PROHFXOH� 
LQKLELWRU�IRU�WKH�*�D�KLVWRQH�PHWK\OWUDQVIHUDVH�� 
Mol Cell. �����)HE������������������

Sebastian  
1LMPDQ
 
Functional Cancer Genomics

Sebastian Nijman was born in the Netherlands in 1979.  
He studied medical biology at Utrecht University and 
 specialized in Molecular Biology and Biochemistry in the 
labs of Hans Bos and Rene Medema. He also holds a Master 
of Arts degree from the University of Maastricht (Science, 
Society and Technology Studies) and was involved in  
clinical research at a Contract Research Organization.  
In the lab of Rene Bernards at the Netherlands Cancer 
 Institute, he  performed his Ph.D. work, focusing on 
 functional genetic screens in cancer-relevant pathways.  
He performed the first RNAi screen in mammalian cells  
that led to the identification of the cylindromatosis tumor 
 suppressor as a regulator of NF-kappaB signaling. This  
work has led to a rational  therapeutic approach for treating 
 cylindromatosis. In 2006 he joined the lab of Todd Golub  
at The Broad Institute of  Harvard and MIT, USA. There  
he developed novel  genomic approaches to discover the 
 functions of genes and identify new angles for cancer 
 treatment. Since joining CeMM in 2007, his research is 
 mostly focused on the identification and understanding  
of cancer vulnerabilities using chemical genetic screens.  
In November 2014, he joined the Ludwig Institute for  
Cancer Research in Oxford where he will  continue to  
work on these topics. Sebastian Nijman retains an adjunct 
PI  position at CeMM. 

Main Research Interests
��&KHPLFDO�JHQHWLFV�RI�FDQFHU
��,GHQWLI\�QRYHO�VWUDWHJLHV�WR�WUHDW�FDQFHU��FDQFHU�YXOQHUDELOLWLHV�
��)XQFWLRQDO�JHQHWLF�VFUHHQV�WR�LGHQWLI\�FDQFHU�UHODWHG�JHQHV

Relevant/Important Publications
1LMPDQ�60��HW�DO��&DQFHU��3RWHQWLDO�RI�WKH�V\QWKHWLF�OHWKDOLW\�
 principle. Science. �����1RY���������������������

%�UFNVW�PPHU�7��HW�DO��$�UHYHUVLEOH�JHQH�WUDS�FROOHFWLRQ�
 empowers haploid genetics in human cells.  
Nat Methods. �����2FW���������������

0XHOOQHU�0.��HW�DO��$�FKHPLFDO�JHQHWLF�VFUHHQ�UHYHDOV�
D¬�PHFKDQLVP�RI�UHVLVWDQFH�WR�3,�.�LQKLELWRUV�LQ�FDQFHU�� 
Nat Chem Biol. �����6HS�����������������

%UXPPHONDPS�75��1LMPDQ�60��HW�DO��/RVV�RI�WKH�
�F\OLQGURPDWRVLV�WXPRXU�VXSSUHVVRU�LQKLELWV�DSRSWRVLV�E\�
�DFWLYDWLQJ�1)�NDSSD%��Nature. �����$XJ�����������������������
��HTXDO�FRQWULEXWLRQ��

*LXOLR� 
Superti-Furga
 
Pathological Networks and the Mechanism  
of Action of Drugs in Infection and Cancer

Giulio Superti-Furga is an Italian molecular and systems 
 biologist. He performed his studies at the University Zurich, 
Genentech, and IMP/Vienna. He was a Post-doctoral fellow  
at EMBL and later became a Team Leader. He co-founded the 
biotech companies Cellzome and Haplogen. Since 2005 he 
directs CeMM. He is a member of EMBO, Austrian Academy 
of Sciences, German Academy of Sciences Leopoldina, 
 European Academy of Cancer Sciences, Academia Europaea, 
and chair of the EMBL Alumni Association. He obtained an 
Advanced Investigator ERC Grant and was made Knight 
Officer Order of Merit of the Republic of Italy. In 2011 he 
received the Prize of the City of Vienna for Natural Sciences, 
and became “Austria’s scientist of the Year”. Among his major 
achievements to date count the elucidation of basic regulatory 
mechanisms of tyrosine kinases in human cancers, the 
 discovery of fundamental organization principles of the 
 proteome of higher organisms and the development of 
 integrated approaches to understand the mechanism of action 
of drugs at the molecular level. One of his recent discoveries 
is a key component of the nutrients sensing machinery of cells.

Main Research Interests
+ Mechanism of action of drugs
��0ROHFXODU�QHWZRUNV�DƆHFWLQJ�OHXNHPLDV
��0ROHFXODU�EDVLV�RI�LQQDWH�LPPXQLW\

Relevant/Important Publications
+XEHU�.90��HW�DO��6WHUHRVSHFLÀF�WDUJHWLQJ�RI�07+�� 
E\¬�6��FUL]RWLQLE�DV�DQWLFDQFHU�VWUDWHJ\�  
Nature. �����$SU��������������������

:LQWHU�*(��HW�DO��7KH�VROXWH�FDUULHU�6/&��)��HQDEOHV� 
<0����PHGLDWHG�'1$�GDPDJH�WR[LFLW\�� 
Nature Chemical Biology. �����6HS��������������

:LQWHU�*(��HW�DO��6\VWHPV�SKDUPDFRORJ\�GLVVHFWLRQ� 
RI�D�GUXJ�V\QHUJ\�LQ�LPDWLQLE�UHVLVWDQW�&0/�� 
Nat Chem Biol. �������������������

Pichlmair A, et al. Viral immune modulators perturb the  
KXPDQ�PROHFXODU�QHWZRUN�E\�FRPPRQ�DQG�XQLTXH�VWUDWHJLHV��
Nature. �����-XO���������������������

%�UFNVW�PPHU�7��HW�DO��$Q�RUWKRJRQDO�SURWHRPLF�JHQRPLF� 
VFUHHQ�LGHQWLÀHV�$,0��DV�D�F\WRSODVPLF�'1$�VHQVRU�IRU�WKH�
LQÁDPPDVRPH� Nat Immunol. �����0DU���������������

Joanna I.  
/RL]RX
DNA Repair and Genomic Stability

Joanna Loizou joined CeMM in 2011. She completed her 
undergraduate studies in the UK, moving there from Cyprus. 
Subsequently, she commenced Ph.D. work at the University 
of  Manchester/Sussex investigating mechanisms of DNA 
repair. Here she identified for the first time a requirement for 
the kinase CK2 in the DNA damage response. Postdoctoral 
work followed at the International Agency for Research on 
Cancer (IARC), WHO, France where Joanna investigated 
 epigenetic modifications in DNA repair. Joanna made the 
fundamentally important finding that cells utilize shared 
molecules in transcription and DNA repair. Also during this 
time she chose to work on the immune system and showed 
that histone acetylation is important in maintaining haema-
topoietic stem cells. She wanted to build on this experience 
and focus on the role of genomic instability in cancers of the 
blood, hence she joined the London Research Institute (LRI), 
Cancer Research UK (CR-UK), where she investigated DNA 
repair in the immune system development and in suppressing 
 lym phoma. At CeMM Joanna’s group investigates the mecha-
nisms by which cells respond to, and repair, DNA damage to 
maintain genomic stability and suppress tumourigenesis and 
other rare hereditary diseases. She focuses on DNA damage 
generated by replicative stress or during somatic recombina-
tion in immune B and T cells. Joanna is interested in under-
standing the  pathways responsible for the repair of breaks that 
allow for the maintenance of genome integrity and suppres-
sion of  cancer, but also for the maturation of immune cells.

Main Research Interests
��5HSDLU�RI�SK\VLRORJLFDO�'1$�EUHDNV�LQ�LPPXQH�7�DQG�%�FHOOV�
during somatic recombination
��*HQRPH�LQWHJULW\�DQG�FRRSHUDWLRQ�EHWZHHQ�'1$�UHSDLU� 
SDWKZD\V�LQ�KXPDQ�GLVHDVH

Relevant/Important Publications
6FKPLGW�/��HW�DO��$70,1�LV�UHTXLUHG�IRU�WKH�$70�PHGLDWHG� 
signaling and recruitment of 53BP1 to DNA damage sites  
upon replication stress. DNA Repair.������������������

0D]RX]L�$��HW�DO��'1$�UHSOLFDWLRQ�VWUHVV��&DXVHV��UHVROXWLRQ� 
and disease. Exp Cell Res.���������������������

+XEHU�.9��HW�DO��6WHUHRVSHFLÀF�WDUJHWLQJ�RI�07+��E\��6��FUL]RWLQLE�
DV�DQ�DQWLFDQFHU�VWUDWHJ\��Nature. �����$SU���������������������

/RL]RX�-,��HW�DO��$70,1�LV�UHTXLUHG�IRU�PDLQWHQDQFH� 
RI�JHQRPLF�VWDELOLW\�DQG�VXSSUHVVLRQ�RI�%�FHOO�O\PSKRPD�� 
Cancer Cell. ������������������

0XUU�5��/RL]RX�-,��HW�DO��+LVWRQH�DFHW\ODWLRQ�E\�7UUDS�7LS��� 
modulates loading of repair proteins and repair of DNA double 
strand breaks. Nat Cell Biol. �����������������HTXDO�FRQWULEXWLRQ�

/RL]RX�-,��HW�DO��7KH�SURWHLQ�NLQDVH�&.��IDFLOLWDWHV�UHSDLU�RI�
�FKURPRVRPDO�'1$�VLQJOH�VWUDQG�EUHDNV��Cell. ������������������
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IURP�WRS�OHIW�WR�ERȪRP�ULJKW 
'HQLVH�3��%DUORZ��.HLU\Q�/��%HQQHȅ��
$QGUHDV�%HUJWKDOHU��&KULVWRSK�%LQGHU��
&KULVWRSK�%RFN��.DDQ�%R]WXJ�� 
7KLMQ�%UXPPHONDPS���-DFTXHV�&ROLQJH��
6\OYLD�.QDSS��5REHUW�.UDORYLFV�� 
6WHIDQ�.XELFHN��-RDQQD�,��/RL]RX�� 
6HEDVWLDQ�1LMPDQ��*LXOLR�6XSHUWL�)XUJD



Facts 146  147Ce — M —M —    Research Report 2014

Management
*LXOLR� 
Superti-Furga
 
6FLHQWLÀF�'LUHFWRU

Giulio Superti-Furga, an Italian national born 1962, has been 
the Scientific Director and CEO of CeMM since 2005 and 
oversees all research activities. He has been responsible for 
the leadership and development of CeMM from its inception. 
Giulio performed his undergraduate and graduate studies  
in molecular biology at the University Zurich, Switzerland,  
at Genentech Inc., South San Francisco, USA, and, at the 
 Institute for Molecular Pathology in Vienna (I.M.P.),  Austria. 
He was a post-doctoral fellow and Team Leader at the 
 European Molecular Biology Laboratory (EMBL) until 2004. 
For several years he served as professor of Biotechnology at 
the University of Bologna. He was a Visiting Professor of 
Molecular Pharmacology at the Medical University of Vienna 
and took over the professorship for Medical Systems there  
in 2015. Giulio is a member of the Austrian Academy of 
Scien ces, of the German Academy of Sciences Leopoldina, 
and of  the Academia Europaea. He was awarded the Knight 
Officer Order of Merit of the Republic of Italy for his 
 contributions to science in 2009. Giulio received an ERC 
advanced grant in 2009, and, the first ERC proof of concept 
grant in Austria in 2011. He combines scientific excellence 
with  economic experience. In 2000, he co-founded the 
 biotech company Cellzome Inc., where he was Scientific 
 Director responsible for the Heidelberg research site. In 
2010, he  co-founded the biotechnology company Haplogen 
GmbH in Vienna, a CeMM spin-off focused on haploid 
genetics. Giulio truly cares about the development and career 
of  scientists and support staff at CeMM. He regularly gives 
career talks and also authored an article in Nature on career 
projects in the life sciences. He was elected “Austrian 
 Scientist of the Year” by Die Presse in 2011, and was honored 
with the Prize of the City of Vienna for Natural Science in  
the same year. Good scientific citizenship is a matter of 
 importance to Giulio as evidenced by his initiating several  
art and science projects at CeMM as well as the citizen science 
project Genom Austria. His genome, PGA1, is available  
at www.genomaustria.at.

$QLWD� 
Ender
 
Administrative Director

Anita Ender was born in Schwaz, Tyrol in 1979. She attended 
a commercial school and developed a solid grounding in 
human resources and administration management skills. 
She gained career experience at the Institute for Biomedical 
Aging Research in Innsbruck, a former research institute 
of the Austrian Academy of Sciences, and spent three years 
working directly for the President of the Austrian Science 
Fund (FWF) before joining CeMM in 2005. She has fulfilled 
a number of functions critical to the development of CeMM, 
including the oversight of human resources, as a much-
valued dialogue partner for the Scientific Director, and as a 
key member of the management team. Since September 2013 
Anita Ender has held the position of Administrative Director 
of  CeMM with broad-ranging responsibility for the areas of 
accounting, grants and controlling, human resources, public 
relations, facility management and information technology, 
leading a team of 23 employees. Together with the Scientific 
Director, Anita is responsible for strategic planning and 
budgeting, as well as the development and implementation 
of corporate policies and procedures. 
Anita played a major role during the foundation phase 
of the network of European excellence in life sciences, 
named EU-LIFE, a network of top centres of research in life 
 sciences based in Europe, launched in May 2013. She is the 
 representative of CeMM at the strategic Director’s meetings 
of this august body. 



Employees
37 Nationalities
Austria, Algeria, Australia,  Barbados, Belgium, Brazil, China, 
Colombia, Croatia, Cyprus, Czech Republic,  Finland, France, 
 Germany, Greece, Hungary, India, Indonesia,  Ireland, Italy, 
 Lithuania,  Netherlands, New  Zealand,  Philippines, Poland, 
 Portugal,  Russia,  Saudi Arabia, Serbia,  Singapore,  Slovakia, Spain, 
Switzerland, Turkey, United Kingdom, United States, Ukraine







Ce — M —M —    Research Report 2014 Facts 154  155

Karin Lakovits 
MedUniVienna

Ana Lapao   
Haplogen Partnership

Charles-Hugues Lardeau   
CDG Laboratory

Melissa Liszt  
Haplogen Partnership

Lilian Lohninger  
Haplogen Partnership

Katalin Nagyen-Bojarszky  
ÖNB Jubiläumsfonds 14498

Karin Olek

Nadine Olk*

Maria Ozsvar-Kozma   
MedUniVienna

Katja Parapatics   
ERC AdG I-FIVE

Thomas Penz 
FWF I1626

Melanie Planyavsky*

Anna Ringler

Stefania Scorzoni

Adrijana Stefanovic

Katarzyna Warczok°

Marc Wiedner

Alexandra Zisser

6FLHQWLÀF�6XSSRUW

Sylvia Bolz   
Wash and Media Kitchen

Amisi Fundi Nyembo   
Wash and Media Kitchen

Sabine Jungwirth  
CeMM Technical Assistant

Paul Kletzl 
Internal Logistics

Sarah Niggemeyer  
CeMM Technical Assistant

Gabriel O’Riordain   
7HDP�/HDGHU�6FLHQWL¼F�6XSSRUW

Anton Peisser 
Caretaker

Patrick Stangl 
Purchaser

Management

Giulio Superti-Furga,  
6FLHQWL¼F�'LUHFWRU

Anita Ender,  
$GPLQLVWUDWLYH�'LUHFWRU

Georg Casari,  
Intellectual Property and 
Technology Transfer*

Principal Investigators

'HQLVH�3��%DUORZ

Andreas Bergthaler

Christoph Binder

Christoph Bock

Kaan Boztug

Sylvia Knapp

Robert Kralovics

Joanna Loizou

Sebastian Nijman*

Giulio Superti-Furga

Department Heads

.HLU\Q�/��%HQQHƥ

Jacques Colinge*

Stefan Kubicek

Adjunct  
Principal Investigator

Thijn Brummelkamp

PostDoctoral Fellows

Taras Afonyushkin  
MedUniVienna

'RULV�&KHQ

%DUEDUD�'URELWV� 
MedUniVienna

0DƥKLDV�)DUOLN 
FWF I1575

Enrico Girardi 
ERC AdG I-FIVE

Maria Gorna 
ERC AdG I-FIVE

%DUEDUD�*ULƥL 
MedUniVienna

Leonhard Heinz  
ERC AdG I-FIVE 

Tim Hendrikx 
MedUniVienna

Barbara Herdy* 
ERC AdG I-FIVE

Kilian Huber 
EU Asset

Quanah Hudson 
FWF P25185

Roland Jäger 
FWF J3269

Internship and  
Guest Scientists

Tim Alber*

Shane Austin 
MedUniVienna

Francesco Burkert

Baran Erman*

Alexander Hanzl* 
EU CIG EPICAL

Michael Kolta*

3DXOD�0DUWLQH]�'HOJDGR

Georg Wachter*

Martin Watzenböck*

Stefanie Klaver Flores*

Alex Fratzl*

Maria Elizabeth Trujillo*,  
EU CIG EPICAL

Stavroula Woutsas* 

Fernando Sialana,  
MedUniVienna

Rastislav Slavkovsky*

Roman Smidak*

Elena Rudashevskaya*

6WDş�6FLHQWLVW

Andre Müller

Technical Assistants

Klaudia Bagienski*  
AOP Orphan “Proud“

Tiina Berg

Ivan Bilic  
ERC StG ImmunoCore

Manuela Bruckner

Rita Maria Casari 
FWF P25185

&KULVWRSK�'RƥHU 
FWF P25185

Wojciech Garncarz   
FWF P24999

Laura Göderle 
MedUniVienna

Manuela Gridling 
EU Asset

Johanna Hadler

Philipp Hainzl  
Haplogen Partnership

Tatjana Hirschmugl   
ERC StG ImmunoCore

Anastasiya Hladik   
MedUniVienna

Marie Huber 
FWF P24217

Claudia Kerzendorfer  
FWF F4711

Ruth Maria Klement

Justyna Konecka

Ana Korosec 
FWF P25801

Lindsay Kosack 
FWF P23991

Richard Kumaran Kandasamy 
ERC AdG I-FIVE 
EMBO LTF

Thomas Karonitsch* 
ERC AdG I-FIVE

Freya Klepsch*

Tomasz Konopka* 
ERC StG GenesDrugsCancer

Peter Majek,  
ERC AdG I-FIVE

Markus Müllner 
ERC StG GenesDrugsCancer

Harini Nivarthi,  
AOP Orphan  “Proud“ 
FWF F2812

Angelo Nuzzo

Nikolina Papac-Milicevic 
MedUniVienna

Konstantinos Papakostas  
ERC AdG I-FIVE

Florian Pauler 
FWF F4302

Jana Prochazkova 
FWF P24766

Manuele Rebsamen 
EU Marie Curie Fellowship 
EMBO LTF

Roberto Sacco*

Erika Schirghuber 
CDG Laboratory

Christopher Schliehe  

Christian Schmidl  
EU BLUEPRINT

Michael Schuster

Sara Sdelci   
JDRF Grant

Omar Sharif 
FWF P25801

1DWKDQ�6KHŧHOG� 
Human Frontier  
Science Program

Michal Smida*

Berend Snijder

Alexey Stukalov*

Soon Heng Tan

Claudia Trefzer*

Georgia Velimezi

Bojan Vilagos 
FWF P25360

Gregory Vladimer 
EMBO LTF

Katharina Willmann  
ERC StG ImmunoCore

Cai-Guo Ye*  
Qiagen License Agreement

Ph.D. and Diploma Students

Mirlinda Ademi  
MedUniVienna

'DQLHO�$QGHUJDVVHQ� 
FWF P25185

Rico Ardy

Jatin Arora 
FWF W1205

Hatoon Baazim

Philipp Bammer*

Lisa Bauer*

Jakob Berner*

$QDQQ\D�%KDƥDFKDU\D�� 
ÖAW Doc-Fellowship 23605

Johannes Bigenzahn  
FWF F4711

Benedikta Boehm  
MedUniVienna

Bernhard Boidol  
CDG Laboratory

Clara Jana Busch  
MedUniVienna

Elisangela Calheiro  
dos Santos-Valente*

Tamara Casteels

Adrian Cesar Razquin   
ERC AdG I-FIVE

Ciara Cleary   
AOP Orphan “Areta”

3DXO�'DWOLQJHU 
FWF I1575

&KULVWRSK�'RƥHU

$QQD�'RURWKHD�*RUNL� 
MedUniVienna

&HFLOLD�'RPLQJXH]�&RQGH� 
FWF P24999

Carol-Ann Eberle*  
FWF W1205

Astrid Fauster

Ferran Fece de la Cruz  
ERC StG GenesDrugsCancer

Bianca Gapp

Riem Gawish  
L’Oreal Fellowship

Roberto Giambruno*#

Sabrina Gruber

Philipp Günzel

Katrin Hörmann 
FWF P24321

Kseniya Khamina

Björn Klaiber 
EU CIG EPICAL

Johanna Klughammer   
ÖAW Doc-Fellowship 23882

Marielle Köberlin

Mate Kiss 
FWF W1205

Aleksandra Kornienko

Tomasz Kulinski 
FWF W1207

Alexander Lercher

Jin Li 
-'5)�*UDQW

Marco Licciardello,  
EU CIG EPICAL

Barbara Mair  
ÖAW Doc-Fellowship 23675

Barbara Maier 
MedUniVienna

Sabrina Malena*

Rui Martins 
MedUniVienna

Abelghani Mazouzi   
FWF P24766

Jelena Milosevic  
AOP Orphan “Areta”,  
“Peginvera”

Martin Moder

Anna Moskovskich   
FWF W1205

Markus Muckenhuber*

Georg Obermayer  
MedUniVienna

Michel Owusu

Ana Pudja  
AOP Orphan “Peginvera”

Florian Puhm 
MedUniVienna

Branka Radic Sarikas 
EU Asset

Andre Rendeiro

Elisabeth Salzer   
ERC StG ImmunoCore

Simona Saluzzo  
MedUniVienna

Fiorella Schischlik 
FWF F4702

Andreas Schönegger  
FWF I1626

Nina Serwas 
FWF P24999

Ana Skucha 
EU HEM-ID

Katia Sleiman*

Nico Staller*

Nicole Them  
AOP Orphan “Proud“  
FWF P23257

'LPLWULV�7VLDQWRXODV�� 
MedUniVienna

'LMDQD�9LWNR

Juliane Weißer

Marija Zore*

Directory
Administration

7KRPDV�$OWPXƥHU�� 
PR Project Manager

'HQLVH�$UWQHU 
Accountant

Mitra Eva Baghai   
Personal Assistant

Sonja Baier 
Assistant

Stephan Boos-Waldeck 
Team Leader Finance  
and Accounting

Marc Brehme 
6FLHQWL¼F�$VVLVWDQW� 
WR�WKH�'LUHFWRU

Angelika Eisner   
Grant Manager

Oliwia Hadjiaghai 
Assistant

Vesna Krajina  
Project Manager,  
MedUniVienna

Aida Kaltak* 
Accountant

Veronika König   
Junior Controller

Victoria Kulcsar-Mecsery  
Accountant

Larysa Kulgachova 
Accountant

Catherine Lloyd   
3K�'��DQG�3RVW'RF�
�3URJUDP©0DQDJHU

Binia Maria Meixner  
HR Manager

Jose Manuel Molero Perez   
IT Systems Engineer

Michael Pilz  
Team Leader IT Services

Isabella Polland  
Personal Assistant  
WR�WKH�'LUHFWRU

Nina Rezac 
Personal Assistant,  
MedUniVienna

Manuela Ringbauer  
PR Project Manager

Michael Ruepp*  
6FLHQWL¼F�&OXVWHU�6XSSRUW

Camilo Andres Sanchez-Paez* 
EU Openscreen  
Project Collaborator

Eva Schweng 
Team Leader Public Relations

Sigrid Strodl 
Team Leader Grants  
and Controlling

Joachim Tröster 
IT Administrator

# graduated in 2014

* left CeMM in 2014

° maternity leave

Legend of GrantsLegend of Grants

AOP Orphan, “Proud”AOP Orphan, “Proud”

AOP Orphan, “Areta”AOP Orphan, “Areta”

AOP Orphan, “Peginvera”AOP Orphan, “Peginvera”

CDG Lab, CDG Lab, &KULVWLDQ��'RSSOHU�&KULVWLDQ��'RSSOHU�
Laboratory for Chemical Laboratory for Chemical 
 Epigenetics and Anti-Infectives Epigenetics and Anti-Infectives

EMBO LTFEMBO LTF  
Long Term  Fellowship Long Term  Fellowship   
RI�WKH©RI�WKH©European Molecular European Molecular 
  Biology Laboratory Biology Laboratory 

ERC AdG I-FIVEERC AdG I-FIVE  
Advanced Investigator Grant  Advanced Investigator Grant  
“I-FIVE: Interferon-focused “I-FIVE: Interferon-focused 
Innate Immunity Interactome Innate Immunity Interactome 
and Inhibitome”and Inhibitome”

ERC StG ImmunoCoreERC StG ImmunoCore  
Starting Grant, “Inborn errors Starting Grant, “Inborn errors 
RI��LQQDWH©�LPPXQLW\²RI��LQQDWH©�LPPXQLW\²

ERC StG GenesDrugsCancerERC StG GenesDrugsCancer  
6WDUWLQJ�*UDQW��±*HQHV��'UXJV�6WDUWLQJ�*UDQW��±*HQHV��'UXJV�
DQG�%UHDVW©&DQFHU²�DQG�%UHDVW©&DQFHU²�

EU ASSETEU ASSET  
EU Project “ASSET: Analysing EU Project “ASSET: Analysing 
and Striking the Sensitivities and Striking the Sensitivities   
of Embryonal Tumours”of Embryonal Tumours”

EU BLUEPRINTEU BLUEPRINT  
EU Project, “A Blueprint of EU Project, “A Blueprint of 
 Haematopoietic Epigenomes” Haematopoietic Epigenomes”

EU CIG EPICALEU CIG EPICAL  
Marie  Curie  Career  Integration Marie  Curie  Career  Integration 
Grant  “EPICAL: Systematic Grant  “EPICAL: Systematic 
�,GHQWL¼FDWLRQ�DQG�9DOLGDWLRQ��,GHQWL¼FDWLRQ�DQG�9DOLGDWLRQ�
of Epigenetic Cancer Lesions of Epigenetic Cancer Lesions 
by Chemical Biology and by Chemical Biology and 
 Functional Genomics” Functional Genomics”

EU HEM-IDEU HEM-ID  
EU Project,  “HEMatopoietic cell EU Project,  “HEMatopoietic cell 
�,'HQWLW\��JHQHWLF�DQG�HSLJH�,'HQWLW\��JHQHWLF�DQG�HSLJH--
netic  regulation in normal and netic  regulation in normal and 
malignant hematopoiesis”malignant hematopoiesis”

EU Marie Curie FellowshipEU Marie Curie Fellowship  
,QQDWH�'1$�6HQVRU,QQDWH�'1$�6HQVRU

EU OPENSCREENEU OPENSCREEN  
EU  Project, “OPENSCREEN: EU  Project, “OPENSCREEN: 
 European  Infrastructure of  European  Infrastructure of 
Open  Screening Platforms Open  Screening Platforms   
for  Chemical Biology”for  Chemical Biology”

FWF F4302FWF F4302  
Special Research ProgramSpecial Research Program  
“RNA Regulation of “RNA Regulation of 
WKH©�7UDQVFULSWRPH²WKH©�7UDQVFULSWRPH²

FWF F4711FWF F4711  
Special Research Program Special Research Program   
“Myeloproliferative Neoplasms”“Myeloproliferative Neoplasms”

FWF F2812FWF F2812  
Special Research Program Special Research Program 
“Jak-Stat - Signalling from “Jak-Stat - Signalling from 
%DVLV�WR�'LVHDVH²%DVLV�WR�'LVHDVH²

FWF I1575, ERA-NETFWF I1575, ERA-NET  
“Transcan - Primary and “Transcan - Primary and 
 secondary prevention  secondary prevention 
RI©�FDQFHU²RI©�FDQFHU²

FWF I1626, ERA-NETFWF I1626, ERA-NET  
 “Co-infection as a cause  “Co-infection as a cause   
of ovarian cancer”of ovarian cancer”

FWF J3269FWF J3269  
Schrödinger  FellowshipSchrödinger  Fellowship

FWF P23257FWF P23257  
Stand Alone  Project Stand Alone  Project   
 “Heriditary  Predispositions  “Heriditary  Predispositions   
to  Myeloproliferative to  Myeloproliferative 
 Neoplasms” Neoplasms”

FWF P23991FWF P23991  
Stand Alone  ProjectStand Alone  Project  
“Role of Oxidative Stress “Role of Oxidative Stress   
in Viral Hepatitis”in Viral Hepatitis”

FWF P24217FWF P24217  
Stand Alone ProjectStand Alone Project  
“Regulation of innate immunity “Regulation of innate immunity 
E\�'($'�ER[�51$�KHOLFDVH�E\�'($'�ER[�51$�KHOLFDVH�
'';Ɲ;²'';Ɲ;²

FWF P24321FWF P24321  
Stand Alone ProjectStand Alone Project  
“Statistical  Modeling of Protein “Statistical  Modeling of Protein 
0RGL¼FDWLRQ��5HJXODWLRQ²0RGL¼FDWLRQ��5HJXODWLRQ²

FWF P24766, Stand FWF P24766, Stand 
Alone Project,  “Molecular Alone Project,  “Molecular 
 Characterization of  Characterization of 
 Non-Canonical ATM Signaling” Non-Canonical ATM Signaling”

FWF P24999FWF P24999  
Stand Alone ProjectStand Alone Project  
“Functional  genomics “Functional  genomics 
RI©�SHGLDWULF�LQ½DPPDWRU\�RI©�SHGLDWULF�LQ½DPPDWRU\�
bowel disease”bowel disease”

FWF P25185FWF P25185  
Stand Alone  ProjectStand Alone  Project  
“Long range  cis-silencing “Long range  cis-silencing 
E\©LPSULQWHG�PDFUR�,QF51$V²E\©LPSULQWHG�PDFUR�,QF51$V²

FWF P25360FWF P25360  
Stand Alone ProjectStand Alone Project  
“Immunoregulation “Immunoregulation 
E\©�FKURPDWLQ�PRGLI\LQJ�E\©�FKURPDWLQ�PRGLI\LQJ�
 modulators” modulators”

FWF P25801FWF P25801  
Stand Alone ProjectStand Alone Project  
“The role of TREM-2 “The role of TREM-2   
in pneumonia”in pneumonia”

FWF W1205 DKFWF W1205 DK  
'RFWRUDO��3URJUDP'RFWRUDO��3URJUDP  
±&&+'��&HOO��&RPPXQLFDWLRQ�±&&+'��&HOO��&RPPXQLFDWLRQ�  
LQ�+HDOWK�DQG�'LVHDVH²LQ�+HDOWK�DQG�'LVHDVH²

FWF W1207 DKFWF W1207 DK  
'RFWRUDO��3URJUDP'RFWRUDO��3URJUDP  
 “Bioinformatics Integration  “Bioinformatics Integration 
Network III”Network III”

Haplogen Partnership Haplogen Partnership   
on Haploid Cell Collectionon Haploid Cell Collection

Human Frontier Human Frontier   
Science  ProgramScience  Program

JDRF GrantJDRF Grant  
-XYHQLOH��'LDEHWHV��5HVHDUFK�-XYHQLOH��'LDEHWHV��5HVHDUFK�
Foundation Canada, Foundation Canada, 
 “Generation of functional  “Generation of functional 
ß-cells from alternative ß-cells from alternative 
 pancreatic cell subtypes” pancreatic cell subtypes”

L’Oreal Fellowship L’Oreal Fellowship   
for Women in Sciencefor Women in Science

ÖAW Doc Fellowship 23605ÖAW Doc Fellowship 23605  
'RFWRUDO�)HOORZVKLS�3URJUDP�'RFWRUDO�)HOORZVKLS�3URJUDP�
of the Austrian Academy of the Austrian Academy   
of Sciencesof Sciences

ÖAW Doc Fellowship 23882ÖAW Doc Fellowship 23882  
'RFWRUDO�)HOORZVKLS�3URJUDP�'RFWRUDO�)HOORZVKLS�3URJUDP�
of the Austrian Academy of the Austrian Academy   
of Sciencesof Sciences

ÖAW Doc Fellowship 23675ÖAW Doc Fellowship 23675  
'RFWRUDO�)HOORZVKLS�3URJUDP�'RFWRUDO�)HOORZVKLS�3URJUDP�
of the Austrian Academy of the Austrian Academy   
of Sciencesof Sciences

ÖNB Jubiläumsfonds 14498ÖNB Jubiläumsfonds 14498  
±5HVLVWHQ]�JHJHQ�3,Ɲ.�P�725�±5HVLVWHQ]�JHJHQ�3,Ɲ.�P�725�
Inhibitoren bei Brustkrebs: Inhibitoren bei Brustkrebs: 
Klinische Validierung von Klinische Validierung von 
Biomarkern“Biomarkern“

Qiagen License Agreement Qiagen License Agreement 
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Ph.D. Program

In 2014 CeMM’s international Ph.D. program 
continued to attract many talented young 
 scientists from all over the world. The  new-look 
CeMM website in combination with a new 
 centralized online application system seemed  
to attract many more applications compared  
with previous years. 

Following a multi-step, highly competitive 
 selection process, 8 students were chosen from 
802 applicants from 103 different countries. 
The new students started in October with a 
three month introductory program of lectures, 
workshops and lab rotations. New friendships 
were quickly formed during excursions to 
other research institutes in Vienna such as the 
IST  Austria and the Vienna Biocenter, through 
 organising the annual CeMM Halloween party.

For detailed information on the CeMM 
Ph.D. Program please visit:  
http://www.cemm.oeaw.ac.at/phd-program/

To help explain why CeMM is such a special  
place to carry out a Ph.D., some of the current 
students have shared their thoughts on CeMM:

Michel Owusu, MSc
1st�\HDU�3K�'��VWXGHQW��-RDQQD�/RL]RX�JURXS

“Before starting at CeMM, I had the opportunity 
to work in the institute for a few months.  
During that time I experienced a great deal  
of support from everyone. I could feel that the 
group  leaders were working hard on creating 
an open  lab  atmosphere, this made the whole 
 institute feel like a big gigantic lab and I just 
wanted to be  part of it!”

$QDQQ\D�%KDȪDFKDU\D��06F
3rd�\HDU�3K�'��VWXGHQW��$QGUHDV�%HUJWKDOHU�JURXS

“CeMM has people from 37 different  countries, 
which speaks for its highly international 
 environment and cultural richness. Being  
located in Vienna, CeMM strongly encourages 
the integration of art and music into science.  
This is reflected by the creation of the Brain 
Lounge, a special place for out-of-the-box 
 thinking or participating in a Waltz workshop  
as a part of the annual CeMM outing.”

Georg Obermayer, MD
1st�\HDU�3K�'��VWXGHQW��&KULVWRSK�%LQGHU�JURXS

“If you are an MD looking to do a Ph.D. in basic 
 science, CeMM provides a unique research 
environment. Located next to one of the  biggest 
clinics in Europe, the general hospital in Vienna, 
CeMM maintains close ties to physicians and 
clinical scientists which showcases how to 
 perform translational research.”

Katrin Hoermann, MSc
2nd�\HDU�3K�'��VWXGHQW��*LXOLR�6XSHUWL�)XUJD�JURXS

“I came to CeMM as a trained wet lab student. 
However, I had a strong interest in bioinformat-
ics. CeMM allowed me to pursue this interest, 
acquire a whole different skill set and  combine 
both, working at the bench and with the 
 computer, in my Ph.D. project.”

Rui Martins, MSc
4th�\HDU�3K�'��VWXGHQW��6\OYLD�.QDSS�JURXS

“Being a Ph.D. student at CeMM has been a 
 fantastic experience. The close collaboration  
with the Medical University of Vienna has 
allowed me to use a number of disease models 
which really helped me advance my research. 
And I was able to bridge that knowledge by 
 performing an in-house drug screen at CeMM. 
And since I am almost finished with my Ph.D.,  
I will leave with the feeling I’ve acquired the 
necessary skills to become a successful scientist 
in the future.”

Johannes Bigenzahn, MD
4th�\HDU�3K�'��VWXGHQW��*LXOLR�6XSHUWL�)XUJD�JURXS�

“I think that nowadays medicine and basic 
 science are growing together and are becoming 
much closer, creating the field of translational 
medicine. For me as a medical doctor, doing  
a Ph.D. at CeMM offered me the unique oppor-
tunity to develop my skills in this direction and  
in this field. Now by continuing with medical 
training, and then becoming a physician scientist, 
I think that I have obtained a very unique skill  
set that I can use later on in my future career.”

:KDW�$OXPQL�7KLQN�DERXW� 
WKHLU�6WXGHQW�'D\V�DW�&H00

Roberto Giambruno
3RVWGRFWRUDO�)HOORZ��6DQ�5DƆDHOH� 
5HVHDUFK�,QVWLWXWH��0LODQR��,WDO\

“The thing that I miss most about CeMM is  
the scientific and social interaction between  
the  different labs of the institute. 
It felt like I was working in a gigantic lab with 
a tremendous variety of expertise. 
Having the possibility to collaborate or share  
my thoughts with anyone in the institute was 
something that helped me a lot; particularly 
in producing new ideas or solving technical 
issues that I faced during the development of 
my  projects.”

7KRPDV�/LVW�%DȪDJOLD�
6HQLRU�&XVWRPHU�5HSUHVHQWDWLYH�,PPXQRORJ\�� 
06'�0HUFN�6KDUS�	�'RKPH�$*��/X]HUQ��6ZLW]HUODQG�

“I had the privilege to spend 1.5 years at CeMM, 
where I carried out my Master’s thesis and stayed 
shortly after as a research assistant. I then went 
on to complete my PhD at ETH in Zurich and 
have now entered the Pharmaceutical industry 
sector.
Only after leaving CeMM did I realise this:
CeMM achieves the amazing feat of creating an 
environment with an incredibly strong sense of 
community as well as producing great science 
which is on a par with (or even better than) the 
science produced by other institutions with 
 considerably more manpower and resources.
Most strikingly, everyone I met at CeMM, with-
out fail, had a second talent or passion besides 
science: making art, music, dancing, filming 
etc. I was impressed and thankful when these 
 passions were not dismissed as a waste of tim e 
away from the bench (as is so often the case in 
scientific communities) but rather valued as 
sources of inspiration which play an important 
role in  creative scientific thinking.
I like to believe that it is these multifaceted 
 people that makes CeMM greater than the sum  
of its parts.
To this day I wear my CeMM polo shirt from 
time to time, and with pride, because I was 
given a chance to be part of this extraordinary 
 community for a while.” 

Federica Santoro
3RVWGRFWRUDO�IHOORZ��/DE�.HQQHWK�5��&KLHQ�� 
&0%��.DURlinska Institutet, Stockholm, Sweden

“… I can’t help but smile and remember when 
you told me, ‘Federica, you’ll miss us once you’re 
gone!’. It was true. After five and a half years at 
CeMM, I had grown used to many things – the 
sense of belonging, the feeling of teamwork and 
collaboration, the open and critical scientific 
 culture. I had begun to think they were a given, 
they must exist in any other scientific institute  
in the world, and I was ready for a change.
Don’t get me wrong, I’m happy in my new city 
and in my new lab, but I miss the family-feeling 
that CeMM had. The open-door/open-lab space 
policy made it easy to interact and get to know 
people. And if we were too shy to walk up to 
someone and say hi in the coffee room, then we 
had Friday seminars, where we could associate 
people’s names with faces and science. Knowing 
at any time what other people in the building  
are working on boosts productivity, fosters 
collaborations and expands scientific horizons 
beyond the limited boundaries of one’s project. 
Retreats, outings and parties gave us fun and 
distraction, but they were also occasions to 
make new friends and to discuss new ideas in an 
informal and relaxed setting. Last but not least 
(and do believe me when I say it’s not flattery!) 
–  I miss having an inspirational leader who ties 
everything and everyone together, motivates 
and spurs people forward when they need a push 
and works hard to turn a group of diverse and 
otherwise separate research labs into something 
greater than the sum of its parts…
It was an honour to be part of the great CeMM 
adventure. I learned so many valuable lessons 
from my time there and will always cherish those 
memories - especially because I see now that 
there are not many places like CeMM.”
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Cavalloni C, Ferretti VV, Milanesi C, Berg T, 
Sant’Antonio E, Boveri E, Pascutto C, Astori C, 
Kralovics R, Cazzola M; CALR exon 9 mutations 
are somatically acquired events in familial cases 
of essential thrombocythemia or primary  
myelofibrosis. Blood. 2014 Apr 10;123(15):2416-9.

16. Huber KV, Salah E, Radic B, Gridling M, 
Elkins JM, Stukalov A, Jemth AS, Göktürk C, 
Sanjiv K, Strömberg K, Pham T, Berglund UW, 
Colinge J, Bennett KL, Loizou JI, Helleday T, 
Knapp S, Superti-Furga G. Stereospecific   
targeting of MTH1 by (S)-crizotinib as 
an  anticancer strategy. Nature. 2014 Apr 10; 
 508(7495):222-7.

17. Choudhary A, Hu He K, Mertins P,  
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18. Sanchez-Mut JV, Aso E, Heyn H,  
Matsuda T, Bock C, Ferrer I, Esteller M.Promoter 
hypermethylation of the phosphatase DUSP22 
mediates PKA-dependent TAU phosphorylation 
and CREB activation in Alzheimer’s disease.  
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58 persons
28% of WRWDO�VWDŦ

3RVWGRFWRUDO�)HOORZV
45 persons
22% of WRWDO�VWDŦ

7HFKQLFDO�$VVLVWDQWV
34 persons
16% of WRWDO�VWDŦ

$GPLQLVWUDWLRQ 
20 persons
ƛƚ��RI�WRWDO�VWDŦ

Facts & 
Figures

6WDƆ
&H00�KDV�D�YHU\�JRRG�JHQGHU�&H00�KDV�D�YHU\�JRRG�JHQGHU�
balance, with a small surplus balance, with a small surplus   
RI�ZRPHQ����������WKH�DYHUDJH�RI�ZRPHQ����������WKH�DYHUDJH�
DJH�LV�MXVW�DERYH����\HDUV�DJH�LV�MXVW�DERYH����\HDUV�

�/LVWHG�E\�QXPEHU�RI�SHUVRQV�SHU�ÀHOG�RI�ZRUN
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The fifth evaluation by the Scientific Advisory 
Board (SAB) took place from April 13-15, 2014, 
some 18 months subsequent to the prior SAB 
meeting in November 2012. On this latest 
 occasion, six SAB members undertook to visit 
CeMM in Vienna. Those attending were James 
D. Griffin, Dana Farber Cancer Institute, Boston, 
 Richard Flavell/Yale University,  Carl-Henrik 
Heldin/Ludwig Institute Uppsala, Denis 
 Hochstrasser/Geneva University  Hospital, 
David  Livingston (Chair)/Dana-Farber & 
Harvard Cancer Center Boston, and Nadia 
Rosenthal/Australian Regenerative Medicine 
Institute. Here follows an unabridged extract 
from the report given by the CeMM Scientific 
Advisory Board:

Introduction 
In a two-day review of the science afoot at  
CeMM, we believe that this Center remains an 
internationally recognized center of excellence  
of biomedical research. CeMM research has 
achieved a level of  quality far beyond its  
relatively small size.

Better still, its mandate is to advance the field of 
translational science in its areas of special  interest, 
namely, cancer and immunity/inflammation 
 science. It is succeeding at this task at the hands 
of an enviable culture of intense collaborations 
among a small faculty of unusually talented,  
productive, and generous scientists.

The success of CeMM can be laid at the feet of its 
remarkable director, Giulio Superti-Furga (G. S-F) 
whose vision of an accomplished new institution  
dedicated to translational research is being realized. 

CeMM is a compact physical unit staffed by a 
small, but proud and interconnected group of 
excellent young and mid-career faculty. The 
 discoveries of CeMM researchers represent 
 cutting edge translational science of medical value 
inspired by similarly excellent basic science.

The scientists of CeMM not only take justifiable 
pride in their research accomplishments, they  
are strongly supportive of their director, Dr S-F. 
They ‘wear’ their appointments at this physi-
cally small and relatively new institution much 
like  faculty at some of the world’s most esteemed 
 institution wear theirs. The high expectations 
placed upon CeMM by the Academy at its found-
ing are clearly being met: the prior training of their 
faculty, their recent accomplishments, and their 
level of talent and skill are of the highest  quality, 
Together, they reflect the fact that CeMM has 
excelled in its efforts to achieve its ambitious goals. 
It is our consensus opinion that a) the research at 
CeMM is of the highest quality, b) that its leader  
is enviably skilled, accomplished, and effective,  
c) that he should now finally be given a long-term 
appointment , d) that its culture of excellence 
and collaboration is what continues to be needed 
for CeMM to meet its mission to enrich medical 
 science and e) that CeMM is a jewel in the Austrian 
scientific establishment and, therefore, should be 
endorsed and vigorously supported in the future.

Overview 
We spent considerable time during our visit with 
Dr S-F, the entire cadre of CeMM investigators, 
and its core research laboratory directorate. 
Detailed questions of substance were posed to all. 
At the end of this process we believe that we have  
a sound appreciation of the current state of 
CeMM research and of its state of operation.

Research: We listened to formal scientific reports 
of all of its group leaders, given in the form of  
oral presentations by members of each of their 
laboratories. We are of the opinion that the science 
of this community of investigators is outstanding. 
The innately/unforced collaborative spirit among 
the various groups has added immeasurably to  
the high quality of the work. 

The work that we heard represents a collection  
of scientific stories that are well-grounded in  
basic science and at the same time have clear 
translational thrust and long term potential for 
positively affecting the study, prevention, and 
treatment of disease.

Quality of the faculty: We interviewed all faculty 
members, and were convinced that, collectively, 
they represent an integrated group of skilled and 
productive scientists. Each is a productive member 
of CeMM. Each shows real promise of becoming  
a leader in her/his specific field, and some reached 
that level long ago.

Quality of the Leadership: The CeMM leader, 
Dr. Superti-Furga has built an institution of 
 remarkable quality in a short period of time.  
He is admired by all of the CeMM group leaders for  
his leadership and scientific perception, his  success, 
and his ability to bring scientists together. All 
made it clear that his leadership was the single 
most important force in making CeMM a superb 
place to work. None could imagine having a better 
leader. All support his leadership unconditionally, 
based on SAB conversations with each CeMM 
group leader, interviewed alone.
Dr S-F has developed CeMM to be a vibrant, 
 scientific opportunity-creating institution. His 
efforts have led to the development of a culture 
built upon a combination of individual scientific 
brilliance combined with a collective desire among 
the faculty to collaborate with one another. 
This has translated into and continues to spawn 
numerous, new opportunities for scientific, career, 
and institutional advancement. These opportuni-
ties are being effectively captured by CeMM and its 
faculty within the limits of their current resources. 

Graduate student education: From their oral 
presentations, their papers, and from informal 
science chats with many of them, we find that the 
graduate students of CeMM are an exceptionally 
talented group. We learned that CeMM receives 
~800 applications yearly for graduate training, 
from which the top 10-12 are chosen. This kind of 
selectivity equals or even exceeds that experienced 
by many top-notch European and US university 
departments. Clearly the perception among young 
European budding scientists is that CeMM is an 
exceedingly desirable place at which to receive 
one’s PhD training.

Post-doctoral fellows: The quality of post-doctoral 
fellows in all of the established laboratories at 
CEMM is excellent. The training they typically 
receive at CeMM prepares them well for the 
professional challenges that they will face after 
becoming independent. In fact, many move on  
to start successful independent careers in very 
competitive environments (e.g. Oliver Hantschel 
at EPFL, Andreas Pichlmair at Max Planck, etc). 
All of the presentations we heard were superb,  
and it also became clear that they are heavily 
involved in the tutoring of students and research 
associates. 

Long term Strategic Plan: In response to our past 
call for the development of a structured effort to 
plan the future of translational science at CeMM, 
Dr S-F has led an extensive effort aimed at 
 creating a 10 yr plan for translational research  
at CeMM….”

6FLHQWLÀF�$GYLVRU\�%RDUG
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Austrian Academy of Sciences
CeMM, or to give it its full name, “The CeMM 
Research Center for Molecular Medicine of the 
Austrian Academy of Sciences” is, as its name 
 suggests, a constituent institute falling under the 
auspices of the Austrian Academy of Sciences 
(“the Academy”). Founded in 1847 as a learned 
society, the Academy has since developed to 
become the pre-eminent, “non-university”, 
 academic research organisation in Austria. 
Cognizant of its social, cultural and economic 
responsibilities, the Academy conducts basic 
research much of which is developed into 
 practical application, and its members  support 
this function by making their broad range of 
expertise available in both a practical sense 
and in an advisory capacity to the public and to 
decision-makers across the business and  political 
spectrum. The Academy has its headquarters 
in the historic and impressive Old University 
building in the very heart of Vienna. At time 
of writing, the Academy currently constitutes 
29 research institutions employing more than  
1,300 scientists and support staff located across 
the length and breadth of Austria. 

At the beginning of the new millennium, the 
Academy gained new impetus with a decisive 
move into forward-looking areas of research.  
As part of this initiative, CeMM was founded in 
2005 as an inter-disciplinary research institute 
 committed to advancing the understanding of 
human diseases through basic and biomedical 
research. Its research profile is based upon the 
quality of its science, its potential for innova-
tion, and, the sustainability of its output, which 
together, in the few years since its inception,  
have already made CeMM a flagship institute 
of the Academy and a key player for  biomedical 
research in the heart of Europe, focusing on 
 cancer, inflammation and immune disorders. 

The Academy continues to set new standards  
in the dialogue between the science com-
munity and society in general, and promotes 
enhanced awareness in terms of the societal 
impact of research and technological advance-
ments, and the importance of inter-disciplinary 
and  cross-cultural approaches. In this respect, 
CeMM is completely in accord with the goals of 
its parent organisation through actively bring-
ing together different disciplines, initiating 
science and arts projects, conducting popular 
lectures and  sociological, ethical and health-
political debates, on subjects such as the future 

of genome-informed medicine. The eminent 
 example is CeMM’s annual Landsteiner Lecture 
held in the stunning 18th century frescoed festive 
hall of the Academy (where Haydn and  
Beethoven conducted premieres of their work).  
www.oeaw.ac.at 

The Medical University of Vienna
In 2014, CeMM took great pleasure in  extending  
its heartiest congratulations to the Medical 
 University of Vienna (“MUV”) on the occasion  
of its 10th Anniversary.

Situated as it is, in its purpose-built building on 
the campus of the MUV and the General Hospital 
(“AKH”), CeMM is in a prime location within 
Austria’s largest medical research complex to 
fulfill its mission statement “From the Clinic to 
the Clinic” which, by its very nature, both implies 
and requires close collaboration between basic 
researchers and clinicians and an indispensible 
interactive mindset. CeMM truly values the rela-
tionship it has with its neighbouring institutions 
and readily acknowledges the MUV as one of 
CeMM’s key interactive research partners, playing 
as it does a significant role in the education and 
scientific development of CeMM’s Ph.D. students, 
and postdoctoral fellows. CeMM extends its grate-
ful thanks to the Rectorate, to all collaborators 
and to the administrative staff of the MUV for 
all that they have contributed. Several members 
of the CeMM Faculty are also affiliated with the 
Medical  University, and in recent years a number 
of co-authored papers in top journals have been 
published and very promising research results are 
in the pipeline. www.meduniwien.ac.at 

EU-LIFE
EU-LIFE, established in 2012, is a life sciences  
research partnership set up to support and 
strengthen European excellence in research.  
It is an alliance of 13 renowned research centers 
(7,259 scientists). CeMM was one of the founding 
partners. Other partners include, for example, the 
Centre for Genomic Regulation (CRG) in Spain, 
the Flanders Institute for Biotechnology (VIB) in 
Belgium, the Netherlands Cancer Institute (NKI), 
and the Friedrich Miescher Institute for Biomedical 
Research in Switzerland, all of whom operate with 
similar principles of excellence, external reviews, 
independence, competitiveness, and with the 
same international perspective. During difficult 
economic times and within a highly competitive 
international research landscape, the alliance 
partners decided to join forces to address complex 
questions, share knowledge and influence research 
policy in life sciences, with a view to pushing 
European science forward. www.eu-life.eu

Strategic Partnerships
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Technology transfer and the management 
of intellectual property are topics receiving 
increased focus and intensity at CeMM. 

As a government-sponsored academic research 
institution, a significant proportion of CeMM’s 
funding is derived indirectly from public 
 taxation. CeMM’s mandate is to undertake world-
class research in biomedicine, to train researchers 
and medical doctors in molecular medicine and 
to accelerate the advent of the  precise, personal-
ized, participatory and  preventative medicine of 
the future. An integral c omponent of CeMM’s 
strategy is the identification and support, on 
a regular basis, of translational initiatives that 
promise to have a positive impact on medicine. 
CeMM, therefore, considers it a vital part of its 
societal responsibility to safeguard and to put a 
tangible value on its research output. There are 
four main reasons for doing so: 1) staff trained to 
understand the value of ideas are better equipped 
to appreciate what is  groundbreaking and what 
is not, 2) only proprietary and protected ideas 
can attract the funding necessary for efficient 
and world-competitive translation, 3) protection 
is vital to prevent third parties from exploiting 
commercially CeMM’s intellectual property and 
scientific output to the exclusion of CeMM, to 
the disadvantage and detriment of those parties 
who sponsored the research in the first place, 
and 4) only through the efficient protection and 
commercialization of CeMM’s proprietary ideas 
can there exist the potential for financial gain in 
the long run to prop up CeMM’s budget, thereby 
affording CeMM the opportunity of partial 
self-funding and ultimately allowing perhaps 
both the Austrian Academy of Sciences, and, 
 ultimately the tax payer, some relief.

Examples of business opportunities that  
arose over the last year include:

GlaxoSmithKline’s European Discovery  
Fast Track Challenge to Investigate  
a New Anti-Cancer Drug Targeting MTH1

Giulio Superti-Furga and Kilian Huber partici-
pated in GlaxoSmithKline plc’s “2014 European 
Discovery Fast Track Challenge” and were 
 selected as one of only nine Challenge winners 
chosen from 232 entries across 24 European 
 countries. The resulting joint research involving  
CeMM and GSK will focus on a new drug which 
prevents tumour growth by inhibiting the 
 nucleotide pool sanitizing enzyme MTH1. 

Superti-Furga and Huber evidenced that 
 fast-growing cancer cells are sensitive towards 
imbalances in the metabolism of nucleotides, 
the building blocks of DNA. This  vulnerability 
can be exploited to produce a radically novel 
anti-tumour therapeutic approach. They 
not only identified the enzyme MTH1 as an 
 “Achilles heel” of malignant tumour cells, but 
also discovered the chemical mirror-image of 
an existing anti-cancer drug, called crizotinib, 
to  be an efficient inhibitor of MTH1 activity. 
The findings have been published in Nature  
and a patent has been filed. 

The GlaxoSmithKline program is designed to 
accelerate the translation of academic research 
into novel therapies. The CeMM team led by 
Giulio Superti-Furga will partner with GSK’s 
Discovery Partnerships with Academia (DPAc) 
and Molecular Discovery Research (MDR) teams 
to screen the target against GSK’s compound 
 collection. Active compounds could then form 
the basis of full drug-discovery programs that 
may ultimately lead to innovative medicines. 
If the project is successful, one may well see in 
a few years’ time a new drug, or diagnostic kits, 
being placed on the market. 

QIAGEN plans to develop kits  
for the detection of CALR mutations

In 2013, Robert Kralovics’ group at CeMM, in 
collaboration with Heinz Gisslinger’s group at 
the Medical University of Vienna succeeded in 
decoding a genetic mutation (“CALR”) respon-
sible for about 15% of cases of myeloproliferative 
neoplasia (“MPN”). This newly-identified muta-
tion filled the gap in the molecular pathogenesis 
of MPN and brings hope to many MPN patients. 
The findings were subsequently published in 
the New England Journal of Medicine. In 2014, 
the company Qiagen licensed the  technology 
from CeMM, and will seek to develop a  reliable 
diagnostic test for the CALR mutations thereby 

offering each patient a clearer prognostic  profile 
on which to guide disease management. 
 Development of such a CALR diagnostic test  
will be highly complementary to Qiagen’s kit for 
a key mutation of the Janus kinase 2 (JAK2) gene.

Horizon Discovery acquires CeMM’s  
spin-out company, Haplogen Genomics

The UK life science company, Horizon  
Discovery Group plc, acquired Haplogen 
Genomics GmbH, a wholly-owned subsidiary  
of Haplogen GmbH, the first ever CeMM 
 spin-out company.  Haplogen’s scientific roots  
lie in the haploid genetics technology developed 
by CeMM Adjunct  Principal Investigator, 
 Thijn  Brummelkamp, while he was a fellow at 
the Whitehead Institute for  Biomedical Research 
of the M.I.T. This technology greatly enhances  
the ability to genetically inactivate and to modify 
genes in human cells. With the involvement of 
CeMM Principal  Investigators, Sebastian Nijman 
and Giulio Superti-Furga, Haplogen GmbH  
was founded to generate a collection of human 
mutant cell lines to bolster functional genomics 
research at CeMM but also to the benefit of the 
wider academic community. Those tools allow 
direct functional testing of a wide range of 
 biological and medical processes in human cell 
lines and can often replace, or reduce, animal 
experimentation by/through alternative, 
 relevant biological experiments. Georg Casari, 
former Head of Technology Transfer at CeMM 
has been the head of Haplogen GmbH since its 
foundation in 2010. A first collection was 
 published in Nature Methods in 2013 and a 
 further paper  illustrating the power of CRISPR/
Cas9 genome engineering in haploid cells 
appeared recently in Genome Research. The 
technology of haploid cell genetics is used at 
CeMM and has enhanced the understanding of 
resistance to  cancer drugs (see Winter et al. 
Nature Chem Biol 2014).

The sale of Haplogen GmbH subsidiary, 
 Haplogen Genomics, to Horizon Discovery 
included a € 7.6 M up-front payment, part in 
cash and part in the form of Horizon equity, 
plus a potential performance-related payment 
of up to € 5 M in future years. The sale proceeds 
will first be used to repay finance providers 
such as AWS, (“Austria Wirtschaftsservice 
GmbH”), an institution set up to promote and 
finance companies. Having owned 5% of the 
company, CeMM will continue to have access 
to the  haploid genetics technology and will 
receive royalties on cell lines established  during 
the public–private partnership that laid the 
foundation for the company. With the sale of 
the genomics branch of the company, Haplogen 
GmbH will focus its future efforts on its drug 
discovery and development activities.

In order to raise the awareness of the criticality  
of securing intellectual property, CeMM regularly 
offers appropriate training to its scientific staff on 
the practical and conceptual issues of patenting. 
On December 1, 2014 a CeMM-wide workshop 
“Patenting for and with CeMM” led by Jürgen 
Meier, European Patent Attorney from Vossius   
& Partner, Munich, was held at the institute. 

CeMM actively promotes and supports the 
generation and fostering of new business 
 opportunities arising from its research projects, 
often simply by providing an environment that 
stimulates and encourages innovative  thinking 
of and between co-workers. To date, such 
 innovative thinking has resulted in the  founding 
of new start-up companies, the enrichment  
of the portfolio of existing companies, the 
out-licensing of patents or the formation of 
 partnerships involving consultancy, know-how 
and technology transfer.

Technology Transfer and the  
Management of Intellectual Property 
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Sponsor CeMM research projects
If you think that the research into future 
 medicines should not be left entirely in the hands 
of business, if you think that society needs to 
take a better informed and more active role in the 
health management options of the future, and if 
you think that knowledge is our biggest asset for 
the future, then these sponsoring  opportunities 
are for you. We have an entire sponsoring 
 program, with the ability to support   individual 
research projects or important research 
 instrumentation.

Seek:�6SRQVRULQJ�²�DQ\�VXP�LV�ZHOFRPH�
2şHU��&RQWULEXWLRQ�WR�WKH�SUHYHQWLYH��SUHGLFWLYH��
SHUVRQDOL]HG�PHGLFLQH�RI�WKH�IXWXUH�

CeMM Brain Lounge
The CeMM Brain Lounge on the 8th floor of 
the CeMM building with a beautiful view on 
 Vienna’s skyline is a special think room and 
“Gesamtkunst werk” that was inaugurated 2012 
as part of the Vienna Art Week, an art event with 
international resonance. Conceived by CeMM 
Scientific  Director and the  Vienna-based designer 
duo Walking Chair, Fidel Peugeot and Karl Emilio 
Pircher, it includes  tailor-made works by famous 
artists such as Brigitte  Kowanz, Esther Stocker, 
Martin Walde, Peter Kogler (who also designed 
the CeMM facade), Eva Schlegel,  Dorothee Golz, 
Thomas Feuerstein, Alois  Mosbacher, Zenita 
Komad, Titanilla  Eisenhart as well as the Berlin-
based fashion designer Daniel Kroh. The Brain 
Lounge is more than a room: it is an art installa-
tion and open-end experiment dedicated to the 
power of thinking. So far, it has been sponsored 
by private  individuals and has seen already many 

“journeys” of its revolving leather sofa, including, 
for  example discussions rounds with physicist 
Markus Aspelmeyer,  pioneer geneticist Stephen 
Friend or ethics expert Christiane Druml. With 
more sponsoring, new artists will be able to show 
their art works and more discussion rounds can 
be organized. 

Seek: 6SRQVRULQJ�²�DQ\�VXP�LV�ZHOFRPH��
2şHU��$FFHVV�WR�%UDLQ�/RXQJH�� 
$ELOLW\�WR�XVH�LW�IRU�PHHWLQJV��XS�WR����SHRSOH���
Name on Sponsor Plate and web site.

CeMM Capsule 
The CeMM Capsule is a room on the 6th floor  
of the CeMM building that is dedicated to 
 collecting thoughts in a written form. Conceived 
by well-known Austrian artist Martin Walde 
(born 1958), the room consists of an oval-shaped 
wooden library filled with some 50 meter worth 
of shelves harboring 15,000 books, which 
 corresponds to 1,800,000 pages of white paper. 
Empty. Slowly, these books are filled with 
thoughts, ideas, wishes, wisdom, problems 
and solutions, news, etc. in any order without 
instructions. The book containing a new scribble 
is shelved by the author in no particular order. 
That way, a collective memory is “built” in 
a space free of purpose but full of contributions 
and dense of “hidden solutions”. Scientists but 
also visitors, including artists, philosophers, 
musicians, poets and business people can 
 contribute. Regularly, the books are mixed 
 randomly. In a few years , a first “scientific” 
 evaluation of the content will be performed 
and published. 

Seek:�6SRQVRULQJ�²�DQ\�VXP�LV�ZHOFRPH��
2şHU��$FFHVV�WR�&DSVXOH��1DPH�RQ�6SRQVRU�3ODWH�
and web site. 

Testimonials
It has been a long and so-far successful tradition to 
invite notable people to give us their take on CeMM’s 
philosophies and performance, which we include  
in our annual research reports. These people are both 
advisors and supporters of CeMM, and have included 
holders of prominent positions in government  
and  academia, accomplished artists, and comedians  
and sporting World Champion. 

The photographs of those who have imparted their 
 testimonials in the past are presented in the following 
pages. This year, the new contributions can be found 
collected in the “life” part of the research report.  
the research report. We believe that we can learn from  
their opinions, and  benefit from their approval and 
encouragement.

Sponsor Us!Sponsor Us!
CeMM seeks partners who support our mission and our projects; 
who underwrite the scientific goals we have set and who are willing 
to contribute to science and art projects, which are essential  
not only to CeMM’s identity but also a source of inspiration and 
 creativity for outstanding science.
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Dr. Johannes Hahn
&RPPLVVLRQHU�RI�WKH�(XURSHDQ�8QLRQ�

Prof. Dr. Wolfgang Schütz
5HFWRU��0HGLFDO�8QLYHUVLW\�RI�9LHQQD

Mag.a Monika Kircher-Kohl )RUPHU�&KLHI�([HFXWLYH�
�2žFHU��,QÀQHRQ�7HFKQRORJLHV�$XVWULD�$*

Dr. Beatrix Karl
Former Austria’s Federal Minister of Science and Research

Prof. Dr. Karlheinz Töchterle
Former Austria’s Federal Minister of Science and Research

%ULJLȪH�.RZDQ]
Artist

Dr. Andreas Mailath-Pokorny
&LW\�&RXQFLORU�IRU�&XOWXUH�DQG�6FLHQFH��9LHQQD

Peter Kogler
Artist

Dr. Michael Häupl  
0D\RU�RI�WKH�&LW\�RI�9LHQQD

Prof. Dr. Georg Stingl Former President of the Section for 
1DWXUDO�6FLHQFHV�RI�WKH�g$:

0DJ���%ULJLȪH�(GHUHU� 
0HPEHU�RI�WKH�([HFXWLYH�%RDUG�RI�6LHPHQV�$*

Prof. Dr. Bernhard Felderer Former Director,  
,QVWLWXWH�IRU�$GYDQFHG�6WXGLHV��9LHQQD

Prof. Dr. Ursula Schmidt-Erfurt +HDG�RI�WKH��'HSDUWPHQW�
RI�2SKWKDOPRORJ\�DQG�2SWRPHWULFV�DW�WKH�089�$.+

Prof. Dr. Josef Penninger 6FLHQWLÀF�'LUHFWRU�� 
,QVWLWXWH�RI�0ROHFXODU�%LRWHFKQRORJ\��,0%$�

Esther Stocker
Artist 

Prof. Dr. Hans Tuppy &KDLU�RI�WKH�%RDUG�RI�WKH��8QLYHUVLW\�
RI�1DWXUDO��5HVRXUFHV�DQG�$SSOLHG�/LIH�6FLHQFHV�9LHQQD 

Martin Walde
Artist

Dr. Benedikt and Beatrice Spiegelfeld
6SRQVRUV�RI�WKH�&RQVWDQWLQ�6SLHJHOIHOG�/HFWXUH

Prof. Dr. Helmut Denk
)RUPHU�3UHVLGHQW�RI�WKH�$XVWULDQ�$FDGHP\�RI�6FLHQFHV

Dorothee Golz
Artist

Prof. Dr. Helmut Gadner Former Director,  
6W��$QQD�&KLOGUHQ·V�&DQFHU�5HVHDUFK�,QVWLWXWH

Prof. Dr. Peter Schuster
)RUPHU�3UHVLGHQW�RI�WKH�$XVWULDQ�$FDGHP\�RI�6FLHQFHV

Niki Lauda  
)��:RUOG�&KDPSLRQ�DQG�$LUOLQH�)RXQGHU
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Prof. Dr. Reinhard Krepler
'LUHFWRU�RI�WKH�9LHQQD�*HQHUDO�+RVSLWDO

Prof. Dr. Anton Zeilinger  
President of the Austrian Academy of Sciences

Prof. Dr. David Livingston 'HSXW\�'LUHFWRU�� 
'DQD�)DUEHU�+DUYDUG�&DQFHU�&HQWHU��%RVWRQ�

'U��)DELROD�*LDQRȪL�
Particle Physicist, CERN, Geneva

Susan le Jeune d’Allegeershecque Her Britannic 
Majesty’s Ambassador to the Republic of Austria

Stermann & Grissemann
Comedians, TV-Stars, Compères  “Willkommen  Österreich”

Prof. Dr. Nadia Rosenthal 'LUHFWRU��$XVWUDOLDQ� 
Regenerative Medicine Institute, Melbourne,

Eva Schlegel
Artist

ÖAW� $XVWULDQ�$FDGHP\�RI�6FLHQFHV 
MUV� 0HGLFDO�8QLYHUVLW\�RI�9LHQQD 
AKH� 9LHQQD�*HQHUDO�+RVSLWDO

Prof. Dr. Harald zur Hausen
:LQQHU�RI�WKH�1REHO�3UL]H�IRU�0HGLFLQH�����

Dr. Hannes Androsch &KDLU��$XVWULDQ�&RXQFLO�IRU��5HVHDUFK�
DQG�7HFKQRORJ\�'HYHORSPHQW�6HQDWRU��g$:

Mag.ª Barbara Prammer † President of the Austrian  
1DWLRQDO�&RXQFLO��0HPEHU�RI�WKH�6HQDWH�RI�WKH�g$:

Prof. Dr. Arnold Pollak �)RUPHU�+HDG�RI�WKH�'HSDUWPHQW�
RI�3HGLDWULFV�DQG�$GROHVFHQW�0HGLFLQH��089

Robert Palfrader Austrian comedian in his most famous 
VRFLDO�VDWLUH�UROH�DV�WKH��ÀFWLWLRXV��$XVWULDQ�(PSHURU� 

Prof. Dr. Christoph Zielinski &KDLUPDQ� 
'HSDUWPHQW�RI�0HGLFLQH�,�DQG�&DQFHU�&HQWHU��$.+�089

Dr. Johanna Rachinger Director General of the Austrian 
1DWLRQDO�/LEUDU\�0HPEHU�RI�WKH�6HQDWH�RI�WKH�g$:

Prof. Dr. Bernd Binder † Department 
RI�9DVFXODU��%LRORJ\�DQG�7KURPERVLV�5HVHDUFK��089

Prof. Dr. Christine Mannhalter Molecular Diagnostics 
089��9LFH�3UHVLGHQW�RI�WKH�$XVWULDQ�6FLHQFH�)XQG

Thomas Feuerstein
Artist

Walking Chair
Artists

Prof. Dr. Max L. Birnstiel † Founding Director of  
WKH��5HVHDUFK�,QVWLWXWH�RI�0ROHFXODU�3DWKRORJ\��,03�

Prof. Dr. Helga Nowotny Ph.D. Founding member  
DQG�IRUPHU�3UHVLGHQW��(XURSHDQ�5HVHDUFK�&RXQFLO

Dr. Heinz Fischer
President of the Austrian Republic
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<D]DQ�$EEDV<D]DQ�$EEDV
Ruedi AebersoldRuedi Aebersold
*HQHYLHYH�$OPRX]QL*HQHYLHYH�$OPRX]QL
Michael AlramMichael Alram
*XVWDY�$PPHUHU*XVWDY�$PPHUHU
Johannes Angerer Johannes Angerer 
&KULVWLDQ�$UWKDEHU&KULVWLDQ�$UWKDEHU
0DUNXV�$VSHOPH\HU0DUNXV�$VSHOPH\HU
&KDUOHV�$XƆUD\&KDUOHV�$XƆUD\
Manuela BaccariniManuela Baccarini
Ralf BartenschlägerRalf Bartenschläger
Andrea BartaAndrea Barta
Angela BauchAngela Bauch
+HPPD�%DXHU+HPPD�%DXHU
&KULVWRSK�%DXPDQQ&KULVWRSK�%DXPDQQ
0DȅKLDV�%HFN0DȅKLDV�%HFN
Stephan BeckStephan Beck
$[HO�%HKUHQV$[HO�%HKUHQV
+HOPXW�%HLO+HOPXW�%HLO
<LQRQ�%HQ�1HULDK<LQRQ�%HQ�1HULDK
:DOGHPDU�%HQHGLFW:DOGHPDU�%HQHGLFW
:DOWHU�%HUND:DOWHU�%HUND
Andreas BichlAndreas Bichl
0D[��0D[��††���0DUJDUHW�DQG�.LUVW\����0DUJDUHW�DQG�.LUVW\�
BirnstielBirnstiel
Guido BoehmeltGuido Boehmelt
0DUWLQ�DQG�/XFUH]LD�%|KP0DUWLQ�DQG�/XFUH]LD�%|KP
6WHIDQ�%|KP6WHIDQ�%|KP
Gian Domenico BorasioGian Domenico Borasio
James BradnerJames Bradner
Georg BrasseurGeorg Brasseur
Rolf BreinbauerRolf Breinbauer
Julius BrenneckeJulius Brennecke
Søren BrunakSøren Brunak
5XVVHOO�%XUOH\5XVVHOO�%XUOH\
-R�%XU\-R�%XU\
Meinrad and Irene BusslingerMeinrad and Irene Busslinger
-DNRE�&DOLFH-DNRE�&DOLFH
/L]�&DUSHQWHU/L]�&DUSHQWHU
*HRUJ�&DVDUL*HRUJ�&DVDUL
5LNL�&KHHYHUV5LNL�&KHHYHUV
*LDQQL�&HVDUHQL*LDQQL�&HVDUHQL
+DQV�&OHYHUV+DQV�&OHYHUV
6WHIDQ�&RQVWDQWLQHVFX6WHIDQ�&RQVWDQWLQHVFX
%HQMDPLQ�&UDYDȅ%HQMDPLQ�&UDYDȅ
3HWHU�&VHUPHO\3HWHU�&VHUPHO\
Thomas DeckerThomas Decker
+HOPXW�'HQN+HOPXW�'HQN
0DUNXV�'HȅHQKRIHU0DUNXV�'HȅHQKRIHU
Elke DeuerlingElke Deuerling
Maria Manuel Dias MotaMaria Manuel Dias Mota
%DUU\�'LFNVRQ%DUU\�'LFNVRQ
,YDQ�'LNLF,YDQ�'LNLF
&DUO�'MHUDVVL��&DUO�'MHUDVVL��††��
.ULVWLQD�'MLQRYLF.ULVWLQD�'MLQRYLF
&KULVWLDQH�'UXPO&KULVWLDQH�'UXPO
+DQV�&KULVWRSK�'XED+DQV�&KULVWRSK�'XED

,QJULG�5LHGHO�7DVFKQHU,QJULG�5LHGHO�7DVFKQHU
8ZH�5L[�DQG�/LO\�5HPVLQJ�5L[8ZH�5L[�DQG�/LO\�5HPVLQJ�5L[
Artur RosenauerArtur Rosenauer
Nadia RosenthalNadia Rosenthal
:DOWHU�5RVHQWKDO:DOWHU�5RVHQWKDO
Stefan RothleitnerStefan Rothleitner
'DYLG�0��6DEDWLQL'DYLG�0��6DEDWLQL
Rocio SanchoRocio Sancho
3KLOLSSH�6DQVRQHȅL3KLOLSSH�6DQVRQHȅL
0LFKDHO�6D]HO0LFKDHO�6D]HO
Gerhard SchadlerGerhard Schadler
Raphael ScharfmannRaphael Scharfmann
.ODXV�6FKHƆ]HN.ODXV�6FKHƆ]HN
$QGUHDV��$QGUHDV��††��DQG���DQG�  
1DGMD�6FKLEDQ\1DGMD�6FKLEDQ\
(YD�6FKOHJHO(YD�6FKOHJHO
&KULVWD�6FKOHSHU&KULVWD�6FKOHSHU
&KULVWLDQ�6FKORHȅHUHU&KULVWLDQ�6FKORHȅHUHU
8UVXOD�6FKPLGW�(UIXUWK8UVXOD�6FKPLGW�(UIXUWK
+HOPXW�6FKQHLGHU+HOPXW�6FKQHLGHU
Stuart SchreiberStuart Schreiber
5HQpH�6FKU|GHU5HQpH�6FKU|GHU
:ROIJDQJ�6FK�W]:ROIJDQJ�6FK�W]
+DQV�3HWHU�6FKZDU]+DQV�3HWHU�6FKZDU]
Philipp SelenkoPhilipp Selenko
/XLV�6HUUDQR/XLV�6HUUDQR
.ODXV�6HXZHQ.ODXV�6HXZHQ
9HURQLND�6H[O9HURQLND�6H[O
5RQLW�6KLUL�6YHUGORY5RQLW�6KLUL�6YHUGORY
Maria SibiliaMaria Sibilia
Angela SieglingAngela Siegling
-|UJ�6LPRQLWVFK-|UJ�6LPRQLWVFK
Roberto SitiaRoberto Sitia
8ZH�6OH\WU8ZH�6OH\WU
Josef SmolenJosef Smolen
Andreas SommerAndreas Sommer
+ROJHU�6RQGHUPDQQ+ROJHU�6RQGHUPDQQ
1DWDOLH�GH�6RX]D1DWDOLH�GH�6RX]D
Barbara SpeicherBarbara Speicher
Michael SpeicherMichael Speicher
Michael StampferMichael Stampfer
$OH[�6WDUN$OH[�6WDUN
/RXLV�6WDXGW/RXLV�6WDXGW
Dirk SteermannDirk Steermann
0DQIUHG�6WHO]HU0DQIUHG�6WHO]HU
Bruno StiegerBruno Stieger
Georg StinglGeorg Stingl
Esther StockerEsther Stocker
Florian and Annick StockertFlorian and Annick Stockert
+DQQHV�6WRFNLQJHU+DQQHV�6WRFNLQJHU
Erich StreisslerErich Streissler
&DUO�:ROIJDQJ�6WXEHQEHUJ&DUO�:ROIJDQJ�6WXEHQEHUJ
Marius SudolMarius Sudol
$QGUHD�6XSHUWL�)XUJD$QGUHD�6XSHUWL�)XUJD
6WHIDQLH�6XSHUWL�)XUJD6WHIDQLH�6XSHUWL�)XUJD
3HWHU�6ZHWO\3HWHU�6ZHWO\
+HUZLJ�7DFKH]L+HUZLJ�7DFKH]L
Akinori TakaokaAkinori Takaoka
Ines ThieleInes Thiele
Michael TraunerMichael Trauner
+DQV�7XSS\+DQV�7XSS\

Gerhard EckerGerhard Ecker
Aled EdwardsAled Edwards
Titanilla EisenhartTitanilla Eisenhart
+XEHUW�&KULVWLDQ�(KDOW+XEHUW�&KULVWLDQ�(KDOW
:LOIULHG�(OOPHLHU:LOIULHG�(OOPHLHU
+HLQ]�(QJO+HLQ]�(QJO
Bernhard FeldererBernhard Felderer
8OULNH�)HOW8OULNH�)HOW
ÓscarÓscar�)HUQiQGH]�&DSHWLOOR�)HUQiQGH]�&DSHWLOOR
Thomas FeuersteinThomas Feuerstein
Mathias FichtingerMathias Fichtinger
Gabriele FischerGabriele Fischer
+HLQ]�)LVFKHU+HLQ]�)LVFKHU
Margit FischerMargit Fischer
5LFKDUG�)ODYHOO5LFKDUG�)ODYHOO
$OH[DQGUD�)|GHUO�6FKPLG$OH[DQGUD�)|GHUO�6FKPLG
(OLVDEHWK�)|UVWHU�:DOGO(OLVDEHWK�)|UVWHU�:DOGO
Ronald FrankRonald Frank
Michael and Margarita Michael and Margarita 
FreissmuthFreissmuth
Stephen FriendStephen Friend
Susan GasserSusan Gasser
$QQH�&ODXGH�*DYLQ$QQH�&ODXGH�*DYLQ
Daniel GerlichDaniel Gerlich
)UDQFHVFR�*HUYDVLR)UDQFHVFR�*HUYDVLR
Mauro GiaccaMauro Giacca
)DELROD�*LDQRȅL)DELROD�*LDQRȅL
+HLQ]�*LVVOLQJHU+HLQ]�*LVVOLQJHU
&KULVWRSKHU�*ODVV&KULVWRSKHU�*ODVV
:ROIJDQJ�*OHLVVQHU:ROIJDQJ�*OHLVVQHU
&KULVWRSK�*QDQW&KULVWRSK�*QDQW
'RURWKHH�*RO]'RURWKHH�*RO]
Thomas GrafThomas Graf
7RQ\�*UHHQ7RQ\�*UHHQ
&ODXGLD�*UHLQHU&ODXGLD�*UHLQHU
-DPHV�'��*ULžQ-DPHV�'��*ULžQ
&KULVWRSK�*ULVVHPDQQ&KULVWRSK�*ULVVHPDQQ
0DȅKLDV�*VWDLJHU0DȅKLDV�*VWDLJHU
.DULQ�*XWLHUUH]�/RERV.DULQ�*XWLHUUH]�/RERV
-RKDQQHV�+DKQ-RKDQQHV�+DKQ
%ULJLȅH�+DLGO%ULJLȅH�+DLGO
6RQMD�+DPPHUVFKPLG6RQMD�+DPPHUVFKPLG
2OLYHU�+DQWVFKHO2OLYHU�+DQWVFKHO
3HWHU�+DUROG3HWHU�+DUROG
0LFKDHO�+lXSO0LFKDHO�+lXSO
(ULF�+DXUD(ULF�+DXUD
$OEHUW�+HFN$OEHUW�+HFN
0DȅKLDV�+HGLJHU0DȅKLDV�+HGLJHU
3HWHU�+HLO3HWHU�+HLO
&ODXGLD�+HLOPDQQ�6HQQKHQQ&ODXGLD�+HLOPDQQ�6HQQKHQQ
)UDQ]�;DYHU�+HLQ])UDQ]�;DYHU�+HLQ]
&DUO�+HQULN�+HOGLQ&DUO�+HQULN�+HOGLQ
.ULVWLDQ�+HOLQ.ULVWLDQ�+HOLQ
7KRPDV�+HOOHGD\7KRPDV�+HOOHGD\
0DUNXV�+HQJVWVFKOlJHU0DUNXV�+HQJVWVFKOlJHU
$GULDQR�+HQQH\$GULDQR�+HQQH\
0DȅKLDV�+HQW]H0DȅKLDV�+HQW]H
7KRPDV�+HQ]LQJHU7KRPDV�+HQ]LQJHU
'DYLG�+HSZRUWK'DYLG�+HSZRUWK
0DUWLQ�+HW]HU0DUWLQ�+HW]HU
6DELQH�+HUOLWVFKND6DELQH�+HUOLWVFKND
.DUOKHLQ]�+LOEHU.DUOKHLQ]�+LOEHU
5RPDQ�+LOOLJ5RPDQ�+LOOLJ
'HQLV�+RFKVWUDVVHU'HQLV�+RFKVWUDVVHU
+HUEHUW�+ROODXV+HUEHUW�+ROODXV
$QGUHZ�+RSNLQV$QGUHZ�+RSNLQV
%DUEDUD�+RUHMV%DUEDUD�+RUHMV
-RQDWKDQ�+RZDUG-RQDWKDQ�+RZDUG
/XNDV�+XEHU/XNDV�+XEHU

Peter ValentPeter Valent
$OH[DQGHU�YDQ�GHU�%HOOHQ$OH[DQGHU�YDQ�GHU�%HOOHQ
+HQUL�YDQ�/XHQHQ+HQUL�YDQ�/XHQHQ
0HQQR�&��YDQ�=HOP0HQQR�&��YDQ�=HOP
Marc VidalMarc Vidal
Martin VingronMartin Vingron
(UZLQ�:DJQHU(UZLQ�:DJQHU
2VZDOG�:DJQHU2VZDOG�:DJQHU
6WHSKDQ�:DJQHU6WHSKDQ�:DJQHU
0LFKDHO�:DNHODP0LFKDHO�:DNHODP
0DUWLQ�:DOGH0DUWLQ�:DOGH
+HQQLQJ�:DOF]DN+HQQLQJ�:DOF]DN
*UDKDP�:DUUHQ*UDKDP�:DUUHQ
+HUEHUW�:DW]NH+HUEHUW�:DW]NH
6XVDQQH�:HLJHOLQ�6FKZLHGU]LN6XVDQQH�:HLJHOLQ�6FKZLHGU]LN
5REHUW�$��:HLQEHUJ5REHUW�$��:HLQEHUJ
%DUEDUD�:HLWJUXEHU%DUEDUD�:HLWJUXEHU
0DUNXV�:HQN0DUNXV�:HQN
*HRUJ�:LFN*HRUJ�:LFN
*HRUJ�:LQWHU*HRUJ�:LQWHU
6XVDQQH�:LVFKQHZVNL6XVDQQH�:LVFKQHZVNL
+DQV�:RMWD+DQV�:RMWD
$OH[DQGHU�:UDEHW]$OH[DQGHU�:UDEHW]
0DQIUHG�:�UWKQHU0DQIUHG�:�UWKQHU
)UDQ]�:XUP)UDQ]�:XUP
$QWRQ�:XW]$QWRQ�:XW]
<RVHI�<DUGHQ<RVHI�<DUGHQ
0DFLHM�-��=DPHN�*OLV]F]\QVNL0DFLHM�-��=DPHN�*OLV]F]\QVNL
5XGROI�=HFKQHU5XGROI�=HFKQHU
$QWRQ�=HLOLQJHU$QWRQ�=HLOLQJHU
&KULVWLQH�=LHJOHU&KULVWLQH�=LHJOHU
&KULVWRSK�=LHOLQVNL�&KULVWRSK�=LHOLQVNL�
5ROI�0��=LQNHUQDJHO5ROI�0��=LQNHUQDJHO
-RKDQQHV�=VFKRFNH-RKDQQHV�=VFKRFNH
-RKDQQHV�=XEHU-RKDQQHV�=XEHU
+DUDOG�]XU�+DXVHQ+DUDOG�]XU�+DXVHQ

+DUDOG�,VHPDQQ+DUDOG�,VHPDQQ
6WHYH�-DFNVRQ6WHYH�-DFNVRQ
8OULFK�-lJHU8OULFK�-lJHU
Martin JankuMartin Janku
Thomas JenuweinThomas Jenuwein
Susan le Jeune Susan le Jeune 
G·$OOHJHHUVKHFTXHG·$OOHJHHUVKHFTXH
Stefan JohamStefan Joham
.DL�-RKQVVRQ.DL�-RKQVVRQ
8OULFK�-RUGLV8OULFK�-RUGLV
0DUNR�-RYDQRYLF0DUNR�-RYDQRYLF
Manfred JungManfred Jung
2OOL�.DOOLRQLHPL2OOL�.DOOLRQLHPL
7KLUXPDOD�'HYL�.DQQHJDQWL7KLUXPDOD�'HYL�.DQQHJDQWL
'RXJODV�.HOO'RXJODV�.HOO
-DQHW�.HOVR-DQHW�.HOVR
3HWHU�.HQQ\3HWHU�.HQQ\
'RQWVFKR�.HUMDVFKNL'RQWVFKR�.HUMDVFKNL
0DUNXV�.LHVV0DUNXV�.LHVV
6WHIDQ�.QDSS6WHIDQ�.QDSS
-�UJHQ�.QREOLFK-�UJHQ�.QREOLFK
&KULVWLDQ�.|EHUO&KULVWLDQ�.|EHUO
5HLQKDUW�.|JHUOHU5HLQKDUW�.|JHUOHU
8OULFK�.|UWQHU8OULFK�.|UWQHU
3HWHU�.RJOHU3HWHU�.RJOHU
:DOWHU�.ROFK:DOWHU�.ROFK
=HQLWD�.RPDG=HQLWD�.RPDG
&DUROLQH�.RVLRO&DUROLQH�.RVLRO
&KULV�.RWK&KULV�.RWK
-RDQQH�.RW]-RDQQH�.RW]
+HLQULFK�.RYDU+HLQULFK�.RYDU
3HWHU�.RZDOVNL3HWHU�.RZDOVNL
%ULJLȅH�.RZDQ]%ULJLȅH�.RZDQ]
1RUEHUW�.UDXW1RUEHUW�.UDXW
0LFKDHO�.UHEV0LFKDHO�.UHEV
:LOKHOP�.UHN:LOKHOP�.UHN
$QGUHDV�.UHPOD$QGUHDV�.UHPOD
5HLQKDUG�.UHSOHU5HLQKDUG�.UHSOHU
'DQLHO�.URK'DQLHO�.URK
%HUQKDUG�.XVWHU%HUQKDUG�.XVWHU
)UDQFR�/DFFRQH)UDQFR�/DFFRQH
*DERU�/DPP*DERU�/DPP
:HUQHU�/DQWKDOHU:HUQHU�/DQWKDOHU
+DQV�/DVVPDQQ+DQV�/DVVPDQQ
.ODXV�/HFKQHU.ODXV�/HFKQHU
3DWULFN�/HKQHU3DWULFN�/HKQHU
+DQV�/HKUDFK+DQV�/HKUDFK
.ULVR�/HLQIHOOQHU.ULVR�/HLQIHOOQHU
+DQV�/HLWQHU+DQV�/HLWQHU
0DULD�/HSWLQ0DULD�/HSWLQ
6WHIDQLH�/LFKWZLW]6WHIDQLH�/LFKWZLW]
$QGUHDV�/LQNHUPDQQ$QGUHDV�/LQNHUPDQQ
'DYLG�/LYLQJVWRQ'DYLG�/LYLQJVWRQ
5REHUW�/RHZH5REHUW�/RHZH
-LUL�/XNDV-LUL�/XNDV
:ROIJDQJ�/XW]:ROIJDQJ�/XW]

+DUDOG�0DKUHU+DUDOG�0DKUHU
$QGUHDV�0DLODWK�3RNRUQ\$QGUHDV�0DLODWK�3RNRUQ\
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