
Editorial

Dear Biozentrum Alumni,

We are pleased to introduce you to Biozentrum alumnus Gottfried Eisner. The 
ecotoxicologist is not only on duty for the environment at work but also lives as 
environmentally friendly as possible. The study director at Innovative Environmen-
tal Services Ltd grew up in Transylvania in Romania and made his way to Germany 
as a resettler, his first stop being a reception camp.

Recently on the move have also been the two new Biozentrum professors. Susan 
Mango, Professor of Developmental Biology, embarked on the adventure of relocat-
ing from Harvard to join her partner and new Biozentrum Director Alex Schier in 
Basel. As a visual person who when thinking of RNA, molecules or proteins, sees 
pictures not words, she is eager to discover both, science and Basel’s extensive arts.

Médéric Diard, Professor of Infection Biology, is also interested in the arts − the art 
of living together. As a “sociologist” for bacterial communities, he tries to find 
alternatives to conventional antibiotic therapies to fight bacterial infections. New 
strategies with the same aim are also in the focus of Biozentrum alumnus Martin 
Fussenegger. The professor at the D-BSSE of the ETH Zurich in Basel  tackles patho-
gens with designer cells.
 
We wish you enjoyable and interesting reading.
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New at the Biozentrum: Professor Susan Mango and her research group.
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Alumninews You have been working at 
IES since 2015. What has been your 
most exciting project so far? 
Gottfried Eisner That was clearly the 
construction and establishment of our 
new laboratories three years ago. Our 
company wanted to expand into the 
field of aquatic ecotoxicology. Back 
then, we moved into a completely 
empty building, which was more like a 
construction site. There was nothing 
that looked like a lab. The three of us 
plowed through catalogues and ordered 
everything from spatulas to complex 
analytic instruments, assembled them 
and got them running. Setting up a lab 
from scratch was pretty challenging but 
also very satisfying. Recently, I built a 
miniature sewage treatment plant. That 
was very exciting, too!

An Why do you need a sewage plant in 
the lab?
GE We study the environmental toxic-
ity of substances, but also whether they 
are degraded or accumulate in organ-
isms and in the environment. In addi-
tion to algae, daphnia, fish and midges, 
we also test the substances on microor-
ganisms in sewage sludge. Generally, 
we receive fresh, activated sludge from 
the treatment plant in Birsfelden. Then, 
according to international standardized 
guidelines, we test whether a substance 
could cause problems in the treatment 
plant, and how quickly it degrades. Sub-
stances that can be degraded by at least 
seventy percent within 10 days are con-
sidered harmless. But we also often 
have to deal with substances that are 
difficult to handle. With our laborato-

Many known faces: Prof. 

em. Guy Cornelis – on the 

famous Biozentrum stone –  

and his research group in 

2006 with Gottfried Eisner 

sitting in the middle of the 

front row.

Always on duty for the environment.

Springtails, earthworms, midges, zebrafish, bees and bacteria – they all have an im-
portant job at Innovative Environmental Services (IES) Ltd.  

With their help, the company can determine the toxicity of novel substances to the 
environment. Our Biozentrum alumnus Gottfried Eisner explains exactly  

how this is accomplished.

ry-scale treatment plant, we can test 
these more closely and more accurately.

An How difficult was it to build a mini 
sewage treatment plant?
GE That wasn’t easy. As a biologist, I am 
very familiar with the microbiological 
processes but know little about the 
technical side. The level of details and 
precision required made the project 
very challenging. As with a real treat-
ment plant we had to build various 
basins to ensure that the flow remains 
constant and that the aeration, tem-
perature and pH values are correct. The 
test substance has to be applied contin-
uously at a constant concentration over 
several weeks. Now our system works 
and we have already carried out our 
first study.
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Gottfried Eisner is Study Director Ecotoxicology at the company Innovative 
Environmental Services (IES) Ltd in Witterswil, near Basel. He studied biol-
ogy, majoring in ecology at the Jassy University in Romania and earned his 
PhD at the University of Freiburg in Germany. He came to the Biozentrum 

as a postdoc with an EMBO Fellowship and first carried out research in 
Prof. Guy Cornelis’s lab and then with Prof. Andreas Engel. He subse-

quently joined RCC Ltd and later Harlan Laboratories. He lives with his wife 
and two children in Grenzach, Germany.
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An And when you are not working on a 
special project?
GE Then I look after ecotoxicology stud-
ies. As the Study Director, I develop 
study plans that specify the lab work 
down to the finest detail and supervise 
the implementation. All the steps must 
be GLP* compliant and everything has 
to be precisely recorded. At the end, I 
evaluate all the results and write a 
study report. My tasks also include 
advising clients, providing training, 
developing and evaluating new meth-
ods and routinely checking and cali-
brat ing our instruments and 
equipment.

An Where do your clients come from?
GE Mainly from the pharmaceutical, 
chemical or agrochemical sectors. 
Before a company can introduce a new 
substance onto the market, the product 
must undergo an environmental impact 
assessment. We test a broad spectrum 
of substances ranging from fragrances 
used in the perfume industry, antibac-
terial compounds in wood paints, active 
agents in cancer drugs to new pesticide 
mixtures and plant extracts. It is 
important to mention that our study 
results are independent and cannot be 
influenced by the client.

An Then you don’t know the toxicity of 
a substance beforehand?
GE No, usually we don’t. The substances 
we test for our clients are an “unknown 
quantity” in this regard. For this reason, 
we always have to assume the worst and 
handle the substance with extreme cau-
tion. Once we had to test a rather explo-
sive material. We literally handled it 
with kid gloves. In fact, clients often 
entrust studies with especially chal-
lenging substances to IES, because we 
are such an experienced lab.

An You studied biology at the University 
of Jassy in Romania. Why there?
GE Well, that’s quite simple. I was born 
and raised in Romania. For centuries 
there have been two German-speaking 
minorities: the Reformed Transylvanian 
Saxons, to which I belong, and the Cath-
olic Banat Swabians. I grew up in a 
small town in Transylvania – yes, this 
region really exists. At that time many 

Hungarians, Germans and Romanians 
lived there and, we grew up speaking 
these three languages. Many Romanian 
Germans emigrated, although this was 
very difficult back then. With the fall of 
the Iron Curtain and the newly gained 
freedom, however, a mass emigration 
occurred. During my youth, I also 
thought a lot about my identity and 
realized that my German side was 
much more a part of me. 

An When did you then emigrate?
GE On October 3, 1997. I still remember 
the exact date. I had just completed 
postgraduate studies in ecology and 
started work in the botanical garden. 
But there were no prospects for young, 
well educated people. So, I made my 
way to Germany. I was in my mid-twen-
ties and I arrived in Germany as a late 
resettler. My first stop was a reception 
camp in Rastatt.

An And then?
GE I wanted to join my relatives in 
Gummersbach near Cologne, but the 
city’s “resettler contingent” had already 
reached its capacity. So I was housed 
with two other resettlers in a small 
apartment in Cologne. I then did  advanced 
training as an environmental officer 
and subsequently found an internship 
at the sewage treatment plant in 
Cologne. Meanwhile, I looked for PhD 
positions and was successful in Freiburg 
im Breisgau. I did my PhD on protein 
transport in Prof. Matthias Müller’s lab. 
Using sophisticated methodology, we 
investigated how a newly synthesized 
polypeptide chain is recognized by the 
ribosome and transported to the cell 
membrane.

An When did the Biozentrum appear on 
the scene?
GE After my PhD, with an EMBO Fel-
lowship in my pocket, I came to Prof. 
Guy Cornelis at the Biozentrum. The 
group was using various techniques to 
elucidate which proteins are involved in 
the assembly of the type III secretion 
system in Yersinia. My goal was to apply 
my methods to study these bacteria, in 
order to follow the step by step assem-
bly of the injection apparatus in mem-
brane vesicles. This project made me 

somewhat an unconventional curiosity 
in the group. After my EMBO Fellow-
ship, I continued research for another 
year with Prof. Andreas Engel, but it 
already was clear to me that I wanted to 
leave the university.

An And so you moved into private 
industry…
GE I thought it would be easier to make 
a “new start” in a smaller company. So 
I applied to the company RCC, which 
carried out environmental analysis, and 
started my first job in the field of eco-
toxicology. However, RCC was soon 
bought by Harlan, which already had a 
similar lab in England. For us at our 
Swiss location, these were difficult 
times and eventually the lab closed 
down. Luckily, our expertise was 
needed by IES. Many of my present col-
leagues also worked previously at RCC, 
respectively Harlan, and I am very glad 
that we could show that a Swiss lab 
could survive on the world market.

An Does your work influence your pri-
vate life?
GE Of course, I try to live as environ-
mentally friendly as possible. In my 
son’s school class, I carried out a project 
with our lab midges, from the eggs to 
the larvae and through to their emer-
gence as adult insects. I think it is 
important to demonstrate that in our 
work we uncover environmental toxins 
and prevent their usage. In this respect, 
there are very strict laws and we are 
helping to implement them. So we are 
the good guys (he laughs).

* Good Laboratory Practice: Standards for 
the safety testing of chemicals, drugs etc. GLP 
is required by law in Switzerland.
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Alumninews Have you been to Switzerland before?
Susan Mango When I was young, I came to Europe many 
times. So, it’s not completely foreign to me. But still, it’s a huge 
change and even tiny things are completely different. I mean, 
it’s amazing how little things, like buying a bus ticket, can 
trip you up. But people have been so friendly and welcoming. 
This, and, of course, Alex’s family, who lives here, makes 
everything easier for us.

An What about your own family? Where did you grow up?
SM I grew up in England. We moved to America when I was 
seven, then when I was thirteen we returned to England and 
then moved back again to America. In the end, my father 
ended up at Oxford as a Professor of Byzantine History and 
my mom stayed in the US working for the National Endow-
ment for the Humanities. So, I am the first scientist in my 
family.

An Does your family plan to move to Switzerland?
SM My mom hasn’t decided whether to join us or to stay 
in the US. But if she comes to Switzerland, I guess she will 
be the oldest immigrant ever. She turns 100 this December.

An 100 years old?
SM Yes, we all want to know her secret.

An And she is honestly considering moving to Basel?
SM She knows Switzerland very well and loves it here. She 
used to come for a holiday every summer. But, of course, it 
would be a big decision for her.

An And for you, was it a difficult decision to move to Basel?
SM Well, it was hard of course, but also exciting.

An Why hard?
SM I definitely will miss my son Finn who has just started 
university at Harvard. In the US, when you go to college, it is 
always a big break. For many kids, this is the time they leave 
home. We just did it the other way around: Finn stays and we 
leave. Now, Finn is independent and can have Harvard to him-
self. But, of course, for me as his mother it’s hard.

Pictures in her mind’s eye.

Susan Mango, new Professor of Developmental Biology, is a visual person. 
When she thinks of RNA, molecules or proteins, she sees pictures not words. 
Her move to Basel feels like an adventure. She joined her partner Biozentrum  
Director Alex Schier. Her son will continue to study at Harvard, but her mother 

may become the oldest ever immigrant to Switzerland…

Susan Mango was born in 1961 in New York City and 
after her undergraduate studies at Harvard University, 
she earned her doctorate at Princeton University. As a 
postdoc, she conducted research at the University of 
Wisconsin-Madison/Howard Hughes Medical Institute 
and then became Professor of Oncological Sciences at 
the Huntsman Cancer Institute and University of Utah in 
Salt Lake City. In 2009, Susan Mango returned to Har-
vard University as a Professor of Molecular and Cellular 
Biology. Since July 2018, she is Professor of Develop-
mental Biology at the Biozentrum.
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An But has moving to Basel also been 
exciting?
SM Absolutely. I can do research pro-
jects here that I could not do in the US 
because in the US, one’s research is 
tightly tied to one’s grants. It is harder 
to do exploratory work. There is, for 
example a project I am very curious 
about. Years ago we did a genetic screen 
and pulled out an interesting gene that 
is conserved in animals but not in bac-
teria. This gene is over-expressed in 
cancers but its function is not under-
stood. I thought wow, cool, we can fig-
ure out what this factor does.

An Could you answer the question?
SM No, unfortunately the project was 
not funded in the USA because it was too 
far afield from what we usually do. The 
gene has been sitting in the freezer since 
then. It’s ironic. It is probably my most 
practical project, and I think it could 
really make a difference in thinking 
about cancer. So I’d love to get back onto 
it here in Basel.

An What is your group working on 
currently?
SM We look at how worm embryos 
develop and how their development is 
altered by the changing environment. 
These changes might be triggered by 
experiences of their parents or shifting 
circumstances. We are working with the 
worm C. elegans as our model system 
and investigate how the embryos adjust 
to their environment beyond genetic 
mutations. At the moment, we look at it 
from different angles.

An Which ones?
SM Worms communicate between gen-
erations, for example, about food avail-
ability, pathogens and toxins. We do not 
know yet how their experience is passed 
on from parents to babies. So, our first 
approach is to find out how these mech-
anisms work. The second project is about 
how cells respond to their being 
squeezed, pulled and pushed. And the 
third topic is about how DNA is packaged 
in the nucleus.

An Why are you working with C. ele-
gans, a worm?
SM I would have problems working with 
mice, probably even with fish. For 
humanitarian reasons, I am not sure if I 
could. Also, worms have been at the fore-
front of surprising discoveries because 
they are a powerful genetic system, 
meaning it is easy to do experiments 
with them. Many scientists working 
with C. elegans have won Nobel prizes! 
Personally, I am a big believer in the 
worm.

An What was your biggest success in 
your research career?
SM We discovered a gene that builds an 
entire organ – the gut. We fished out a 
certain type of transcription factor, 
called PHA-4, and wanted to understand 
how it worked. In the beginning, we 
thought that building a gut is a linear 
process: a gene makes a protein, PHA-4, 
and PHA-4 turns on the next gene, mak-
ing a protein, which turns on the next 
and so forth. But this is not how it works. 
We found out that this factor regulates 

all genes in the gut, it binds to thousands 
of places in the genome and continu-
ously regulates hundreds of genes. This 
definitely was a big surprise at the time, 
and although this happened more than 
ten years ago, this is what we are proba-
bly most known for. Today, we know that 
many transcription factor proteins func-
tion this way.

An What do you like to do in your spare 
time?
SM For a long time, work and my son 
Finn were virtually everything in my 
life. We went to the theater, to museums 
or did biking tours. A lot revolved around 
him. Which was a lot of fun, of course. 
Now, he is taking off. This is a different 
phase for us. Alex and I, we both like the 
arts, so we are really looking forward to 
discovering Basel. A small city with so 
much art.

An Did you always get excited about the 
arts?
SM Well, I never did arts myself as my 
father did. But I loved both, art and sci-
ence. I had the idea to do the science 
side of art conservation. Before I got my 
PhD, I worked for some time in the 
National Gallery of Art in Washington 
DC. Why they hired me, I don’t know, 
but I had a fantastic time. But I also real-
ized more and more that this wasn’t 
scientific enough for me.

> home

Embryogenesis of the nematode C. elegans.
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Alumninews You work in infection biology. What are the 
most important questions you are dealing with?
Médéric Diard The big question of my research is to under-
stand the evolution of virulence in pathogens with a focus on 
enteropathogenic bacteria. I work with the diarrhea-causing 
bacterium, Salmonella Typhimurium. The advantage of this 
model organism is that the mechanisms of infection and vir-
ulence are well known. And the fact that these bacteria also 
infect mice makes them very attractive. With this model we 
can see evolution in action.

An And how do they evolve?
MD In the last nine years in the Hardt Lab 
at the ETH Zurich, I focused on the 
dynamics of within-host evolution of 
S. Typhimurium. We discovered 
that these pathogens tend to lose 
their virulence during growth in 
the gut.

An But this doesn’t seem to be a 
good survival strategy?
MD That’s true. But evolution is 
a short sighted process. The fast-
est growing mutants will win the 
competition whatever the conse-
quences. The production of virulence 
factors such as molecular injection nee-
dles is very energy consuming and associat-
ed with much lower growth rates. This means it 
is a huge cost for the bacteria to trigger the infection, and 
therefore, a tendency for mutants to evolve that have lost 
the ability to express these virulence factors. We call them 
“cheaters”. They can grow fast because they profit from the 
welfare of the community without paying the costs. I like to 
use this metaphor of sociobiology.

An And how can the community protect itself from these
cheats?
MD The avirulent cheaters invade the population, leading to
an instability in the virulence of Salmonella. This would be

“Le bonheur, c’est les autres”.

To live at the expense of others is harmful to the common welfare. This is also true for 
the simplest of organisms – bacteria. And thus, strategies have been developed  

to keep those who cheat under control. The new SNSF Professor Médéric Diard studies 
how bacterial communities evolve and cooperate. He could also be described as a  

“sociologist” for bacterial communities.

a disaster for the community if the virulent pathogens would
not have evolved a solution to get rid of these invaders. But
indeed, the emergence of cheaters raised the question of how
Salmonella can exist as a virulent bug. What we have observed
is that Salmonella cultivates the division of labor.

An In what way?
MD If you look at a population in a natural environment you 
will find two different phenotypes: the “on-cell” that expresses 
virulence factors and the one that does not. These two types 

can epigenetically switch from one to the other. In a 
normal population we have virulent but 

slow-growing “on-cells” and fast-growing 
non-virulent “off-cells”. The job of the 

“on-cells” is to get rid of the gut 
microbiota by inducing inflamma-

tion and thus to construct a niche. 
However, a population with 
many “on-cells” also promotes 
the emergence of the constantly 
“locked-off” cheaters. Once the 
cheaters have squeezed out 
their virulent competitors, the 

innate immune system stops 
inflammation and the microbiota 

restart growth. Salmonella loses, 
because it can’t colonize the gut with-

out inflammation. The job of the “off-
cells” seems therefore to compete with the 

arising cheaters and to protect the niche. These 
“off-cells” could be very important for the transmission of 
virulent Salmonella. I think that the division of labor is cru-
cial for the survival of the whole population.

An How can your research help find novel strategies to fight 
bacterial infections?
MD Our aim is not to develop new antibiotics. With antibiotics 
you always push the evolution in a direction of emergence of 
new resistance. To avoid any misunderstanding, we should 
keep moving on to look for new drugs. But we should also 
think about alternatives. The point is, if we know how patho-
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gens evolve, we could be one step ahead. In the case of Salmo-
nella, it means that we could create a beneficial environment 
for the harmless cheaters and thus protect the host from inva-
sion by virulent bacteria. That’s classical biocontrol – you keep 
the niche occupied by something you can control. This is not 
a total protection of one host, but you can disrupt the trans-
mission chain. This can be reinforced by vaccination. Here we 
are working in collaboration with the Slack Lab at the ETH. In 
this sense, we try to work with evolution, not against it.

An You are now, for the first time, an independent research 
group leader. How does it feel?
MD It’s a big step. My former group was fantastic and I hope 
I can manage to build up such a team with enthusiastic peo-
ple and have lively discussions. The most important aspect in 
research is to work in a collaborative environment. I am con-
vinced that also here a division of labor is the key to 
success.

An Why did you choose the Biozentrum?
MD I had several options. But the Biozentrum is one of the 
top three institutes in Switzerland to link molecular biology 
research and study the evolution of virulence. And experienc-

ing the transition of the institute is also really exciting: the 
new director, the new building and a new strategy. Now I can 
directly see the Biozentrum’s evolution in action.

An You are a technician by training. Was it clear from the 
beginning that you would study further?
MD When I was a child, I wanted to become paleontologist. 
But my mom told me “No, that’s just a hobby; get a real job” 
(he laughs). So, I chose a scientific curriculum ensuring quick 
access to the job market as a technician in biochemistry. After 
the certificate, I was good enough to enter the university directly 
at the master’s level, and I knew by then that academia was 
my thing. I went for it. My job is now my hobby. I feel privileged. 

An You were born and raised in France. What is the typical 
French lifestyle, and do you celebrate it?
MD It is difficult to define one typical French lifestyle. Of 
course, French food and wine are great, but what I really enjoy 
in France is the diversity of landscapes, people and ideas. To a 
certain extent, you also have diversity in Switzerland. This is 
especially true in Basel where you can have what’s best from 
three countries. The way of living is relaxed but efficient. I like 
it. I could feel at home here.

> home 

In July, Médéric Diard started as a new 
SNSF Professor at the Biozentrum. After 
his training as a Laboratory Technician, he 
studied biochemistry and microbiology at 
the Paris Diderot University where he also 
earned his PhD in 2008. From 2009 to 
2018, he carried out research as a post-
doctoral fellow in the group of Prof. Hardt 
at the ETH Zurich. Last year, he was 
awarded the Robert Koch Postdoctoral 
Award and the Encouragement Award of 
the Swiss Society for Microbiology for his 
outstanding research.
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Chasing resistant microbes.

In Europe, an estimated 25 000 deaths per year can be attributed to resistant 
pathogens. Classic antibiotic therapies are increasingly ineffective.  

Time to think about completely new concepts. This is what Biozentrum alumnus 
Martin Fussenegger from the D-BSSE does. He wants to tackle the pathogens 

with designer cells.

In Europe, an estimated 25 000 deaths 
per year can be attributed to resistant 
pathogens. Classic antibiotic therapies 
are increasingly ineffective. Time to 
think about completely new concepts. 
This is what Biozentrum Alumnus Mar-
tin Fussenegger from the D-BSSE does. 
He wants to tackle the pathogens with 
designer cells.

For years, infection biologists have been 
warning about the rapid spread of anti-
biotic resistance. The WHO even speaks 
of an era of deadly infections. Increa-
singly more bacteria are losing their 
sensitivity to antibiotics. Especially in 
the hospitals, physicians observe this 
development with great concern. Drugs 
that have been used successfully to fight 
infections for many years are suddenly 
ineffective. And the situation is beco-
ming worse.

One of the most feared pathogens is the 
bacterium Staphylococcus aureus. 
Although referred to as a hospital bug, 
it is usually a harmless colonizer of the 
skin. However, should it enter the body 
through wounds or implants, it can lead 
to life threatening infections. Multi-re-
sistant staphylococci (MRSA) in particu-
lar, present a deadly threat. Equipped 
with an arsenal of defensive strategies 
they can evade antibiotics. Moreover, 
staphylococci produce a mucous layer 
that protects them from antibiotics and 
immune cells. They also form this dan-
gerous biofilm on the surface of 
implants such as a hip prosthesis, car-
diac pacemakers or artificial heart 
valves.

Martin Fussenegger’s research group at 
the D-BSSE of the ETH Zurich in Basel 
is fighting the hospital bug in a very 
innovative way. Like a hunting dog 
trained to track a hare, he has set 
human cells onto staphylococcus. “We 
have equipped designer cells with vari-
ous sensors. These are specific receptors 
found on human immune cells which 
detect bacterial components, such as 
cell wall fragments,” says Martin Fusse-
negger. “This information is transmit-
ted via a synthetic signaling cascade 
and stimulates the production of the 
antibacterial peptide lysostaphin, 
which kills the staphylococci. This sub-
stance is not produced by human cells.”

In order to test their system in a mouse 
model, they first had to embed the desi-
gner cells into tiny alginate gel capsu-
les. They are about half a millimeter in 
diameter and resemble caviar in their 
appearance and consistency. Packed in 
this way, the human cells are protected 
from the mouse’s immune system. “We 
already started working with these algi-
nate capsules more than ten years ago 
and we are not the only ones,” says Mar-
tin Fussenegger. “The capsules have 
been clinically tested and are already 
being used for the transplantation of 
pancreatic Langerhans islets into pati-
ents with type 1 diabetes.”

The capsules have tiny pores through 
which the bacterial fragments can 
reach the embedded cells. Lysostaphin 
can easily diffuse out. Because the 
capsules are so small, they can conveni-
ently be injected via a cannula to be 

Prof. Martin Fussenegger heads the 
research group Biotechnology and Bioen-
gineering at the Department of Biosys-
tems Science and Engineering (D-BSSE) 
of the ETH Zurich in Basel. He studied 
molecular biology at the Biozentrum and 
completed his diploma thesis under super-
vision of Werner Arber. He continued his 
studies at the Max Planck Institute for 
Infection Biology in Tübingen, where he 
received his doctorate in 1994. In 2002, 
he received an SNSF Professorship fol-
lowed by a professorship at the ETH 
Zurich two years later. In 2009, he moved 
to Basel to establish the D-BSSE.
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deposited under the skin or in the abdo-
men. The encapsulated cells then auto-
matically connect to the blood circula-
tion enabling them to interact 
continuously.

From the start, Martin Fussenegger and 
his team were aware that they had to 
test their system in an animal model. 
However, without experience in infec-
tion biology procedures, not being able 
to handle MRSA at this safety level and 
requiring a suitable infection model, 
they approached the infectious diseases 
specialist Nina Khanna at the Univer-
sity Hospital Basel. They knew that she 
had established the so-called “tissue 
cage model” in the mouse, in which a 
plastic body, simulating an implant, is 
implanted. “With our designer cells we 
were able to dissolve the staphylococcal 
biofilm formed on the implant. Even 
newly beginning infections can be con-
tained with the help of these cells.”

According to Martin Fussenegger, the 
advantage over conventional antibiotics 
lies in the idea of the molecular switch. 
“Our systems are not permanently swit-
ched on. Lysostaphin is therefore not 
being constantly released, but only if 
staphylococci are present. Once the bac-
teria are eliminated, the system turns 

off again. Hence, the level of lysostaphin 
is not permanently elevated.” In cont-
rast to the classical treatment, in which 
high doses of antibiotics are administe-
red for almost two weeks, favoring the 
selection of resistant bacteria, the mole-
cular switch prevents a rapid develop-
ment of resistance.

The range of applications for the desig-
ner cell is extremely broad. Theoreti-
cally, they could also be reprogrammed. 
For example, by exchanging the recep-
tors for the input signal or changing the 
output therapeutic peptide, other 
pathogens can be specifically combated. 
The system is very flexible and can be 
adjusted and expanded accordingly.

Martin Fussenegger works in various 
fields. His approach, however, is always 
based on the concept of the “molecular 
prosthesis”. He equips designer cells 
with a sensor, whether for blood lipids, 
blood glucose levels or now, for the first 
time, for bacteria, and deposits the cells 
in the body like a prosthesis. “We com-
bine this sensor technology with the 
release of therapeutic proteins. This 
could be an appetite suppressing hor-
mone to reduce elevated blood lipids; 
insulin when the blood glucose level is 
too high or, as in this case, antibacterial 

peptides when pathogens appear in the 
blood. The concept of a molecular pro-
sthesis, to repair defects in the body, 
underlies all of our projects.”

Although the project has a great poten-
tial for application, the step to industry 
is not so easy. “There is a yawning gap 
in the path from academic proof-of-con-
cept research to the clinic. Translational 
research is still too early to get industry 
on board. Therefore, we are always look-
ing for partners in industry and with 
BioVersys we have founded our own 
spin-off. It is important in the long-term 
to strengthen the financial support of 
academic translational research but this 
must be solved at the political level.”

Y. Liu, P. Bai, A. Woischnig, G. Char-
pin-El Hamri, H. Ye, M. Folcher, M. Xie, 
N. Khanna, M. Fussenegger "Immuno-
mimetic Designer Cells Protect Mice 
from MRSA Infection" Cell (2018).

> home

Fighting infections: alginate gel capsules packed with designer cells.
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Honors.

Michael Hall receives the 2019 Charles Rodolphe 
Brupbacher Award. 

For his achievements in cancer research, Prof. Michael N. Hall 
has been awarded the Charles Rodolphe Brupbacher Prize 2019, 
which is awarded every two years. With this award, the Charles 
Rodolphe Brupbacher Foundation honors Hall's discovery of the 
protein Target of Rapamycin, or TOR for short. TOR controls cell 
growth and plays an important role in tumor development. His 
work has led to a fundamental change in how one thinks of cell 
growth and has provided critical information for the develop-
ment of anti-cancer drugs.  > more

News

W. Alden Spencer Award goes to Silvia Arber.

Prof. Silvia Arber and Prof. Botond Roska have been selected as co-recipients 
of the 2018 W. Alden Spencer Award in recognition of their outstanding 
contributions to understanding developmental and functional mechanisms 
of motor and visual system circuitry respectively. Arber’s team at the Bioz-
entrum and the Friedrich Miescher Institute (FMI) studies the interplay 
between brain, spinal cord and muscles in order to unravel the secrets of 
how the nervous system can produce a wide repertoire of motor actions 
ranging from simple to complex motor tasks. The W. Alden Spencer Award 
is presented annually by the Department of Neuroscience and the Kavli Insti-
tute for Brain Science at the College of Physicians and Surgeons of Columbia 
University. > more

T3 Pharmaceuticals wins prestigious Falling 
Walls Venture Award.

T3 Pharma, a biotech start-up company of the Biozentrum, with 
a focus on immuno-oncology, has been named “2018 Science 
Start-Up of the Year” by Falling Walls Venture. The award hon-
ors the scientist-entrepreneurs for their breakthrough business 
model in bacterial cancer therapy. The Falling Walls Conference 
in Berlin, Germany, annually invites the world’s leading scien-
tists to identify trends, opportunities, and solutions for global 
challenges and discover international breakthrough research. 
As part of the conference, the “Falling Walls Venture” showcases 
the most promising research-based start-ups that tear down walls 
and overcome boundaries in their respective fields. > more

https://www.biozentrum.unibas.ch/news-events/news/details/mike-hall-awarded-the-2019-charles-rodolphe-brupbacher-award-for-cancer-research/
https://www.biozentrum.unibas.ch/news-events/news/latest-news/w-alden-spencer-award-goes-to-silvia-arber-and-botond-roska/
https://www.biozentrum.unibas.ch/news-events/news/latest-news/t3-pharmaceuticals-wins-prestigious-falling-walls-venture-award/
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News

Research.

Lethal combination: Drug cocktail turns off the “juice” to 
cancer cells. Prof. Michael N. Hall

Two years ago, the team of Prof. Michael Hall discovered that a widely used 
diabetes medication combined with an antihypertensive drug specifically 
inhibits tumor growth. In the follow-up study, the scientists have revealed 
that the combination of the two drugs blocks a critical step in energy pro-
duction thus leading to an energy shortage, which finally drives cancer 
cells to “suicide”. Both drugs prevent the regeneration of NAD+, which is 
key for the conversion of nutrients into energy. By blocking the two most 
important lactate transporters, the antihypertensive syrosingopine leads to 
the accumulation intracellular lactate, which, in turn, prevents NAD+ from 
being recycled. > more

Sebastian Hiller awarded ICMRBS Founder's Medal

Prof. Sebastian Hiller has been awarded the Founder’s Medal of the Interna-
tional Council on Magnetic Resonance in Biological Systems (ICMRBS). He 
received the medal for his groundbreaking work on the elucidation of the 
structure and function of proteins. The prize is one of the most important 
awards for young scientists working in the field of nuclear magnetic reso-
nance spectroscopy (NMR). Through continuous development of the NMR 
technology, Hiller has been able to solve the structure and function of 
complex proteins at the atomic level, for example, the integration of specific 
proteins into the cell membrane and the dynamics of chaperone-protein 
interactions. > more

Diversity in the brain – How millions of neurons be-
come unique. Prof. Attila Becskei

How is it possible that so many different and highly specific neurons 
arise in the brain? A mathematic model developed by the research group 
of Prof. Attila Becskei demonstrates that different variants of single 
genes enable such a random diversity. The scientists report that despite 
countless numbers of newly formed neurons, the genetic variants equip 
neurons individually and precisely for their specific function. Only this 
random combination of isoforms makes it possible that a rather limited 
number of genes can generate diverse populations of neurons. > more

https://www.biozentrum.unibas.ch/news-events/news/latest-news/lethal-combination-drug-cocktail-turns-off-the-juice-to-cancer-cells/
https://www.biozentrum.unibas.ch/news-events/news/latest-news/science-prize-for-sebastian-hiller/
https://www.biozentrum.unibas.ch/news-events/news/latest-news/diversity-in-the-brain-how-millions-of-neurons-become-unique/
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Movement control: How our brain responds to unexpected 
situations. Prof. Silvia Arber

The team of Prof. Silvia Arber has demonstrated that the motor cortex is only 
necessary for the execution of corrective movements in response to unexpected 
changes of sensory input but not when the same movements are executed sponta-
neously. Signatures of differential neuronal usage in the cortex accompany these 
two phenomena. The findings change the way we think about how motor cortex 
functions from a view that it ‘simply’ controls movement to a role in which motor 
cortex is needed for sensory-guided control of movement in instances where the 
sensory processing is also cortically dependent. > more

Synapses of the reward system at stake in autistic disorders. 
Prof. Peter Scheiffele

One of the main characteristics of autism spectrum disorders is impaired 
social communication. But what happens in patients’ brains that disrupts 
their social skills? According to scientists from the Universities of Geneva and 
the Biozentrum, a malfunction of the synaptic activity of neurons present in 
the reward system seems to be at stake. Therefore, the scientists developed a 
mice model that imitates mutations identified in autistic people. Unlike their 
normal counterparts, these mice had a lack of interest in novelty and less 
motivation to interact socially, behavioral traits frequently found in some autistic 
individuals. > more
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Like a zipper – How cells form new blood vessels. 
Prof. Markus Affolter

Blood vessel formation relies on the ability of vascular cells to 
move while remaining firmly connected to each other. This 
enables the vessels to grow and sprout without leaking any blood. 
The scientists led by Prof. Markus Affolter have elucidated how 
this works. In this process, the cytoskeleton pushes the cell for-
ward, while an adhesion protein subsequently closes the gap to 
the neighboring cell, like a zipper. If the cells were unable to 
remain attached, bleeding into the surrounding tissue would 
occur during vascularization. > more

News

https://www.biozentrum.unibas.ch/news-events/news/latest-news/movement-control-how-our-brain-responds-to-unexpected-situations/
https://www.biozentrum.unibas.ch/news-events/news/latest-news/synapses-of-the-reward-system-at-stake-in-autistic-disorders/
https://www.biozentrum.unibas.ch/news-events/news/latest-news/like-a-zipper-how-cells-form-new-blood-vessels/

