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Editorial

Dear Biozentrum Alumni,

We are pleased to introduce you, once again, to two Biozentrum Alumni, this time 
Natalya Izergina, founder of the Basel based company “Recruiter’s Advice”, and 
Prof. Georg Halder, Principal Investigator in cancer and developmental biology at 
the Katholieke Universiteit Leuven in Belgium.

True to the motto “tempus breve – carpe diem” Prof. em. Karl Hofbauer is using 
his time of retirement carefully to make the most of it. He is dedicated to the his-
tory of timekeeping, to sundials, lunar phases and pendulum clocks. Already during 
his research career he dealt intensively with the concept of time and its different 
perceptions in industry and in the world of academia. Time has gone by fast for the 
Biozentrum Fellowship for Excellence PhD Program: this year it celebrates its tenth 
jubilee. And “tempus breve” is also true when we look at evolutionary development: 
Our lives are just too short to perceive it, as is revealed in the article on genetic 
mutations.

We wish you enjoyable and interesting reading

Prof. emeritus Hans-Peter Hauri,
President of the Biozentrum Alumni Board

Prof. Erich Nigg,
Director of the Biozentrum and Member of the Alumni Board
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Define your story, forget your fears.

Nobody can stop her. Effervescent, waving her hands and laughing, Natalya 
Izergina recounts the story of her relocation from Russia to Switzerland, when 

she spoke neither English nor German, and about her development from 
veterinarian to neurobiologist to HR recruiter and, most recently, to become the 

founder of the company “Recruiter’s Advice”. She lives by the motto 
“Define your story and forget your fears”.

Alumninews Why did you come to live in Switzerland eleven 
years ago?
Natalya Izergina I wanted to work abroad but I couldn’t 
decide where. All the countries looked pretty scary to me. So 
when two of my friends who had gone to Switzerland told me 
that it was great there, the decision was easy. And I have never 
regretted it. People are so relaxed here and so much more 
cheerful.

An What was the biggest change for you when you came to 
Switzerland?
NI In Russia I was a star just because I was doing my job (she 
laughs). It really struck me, when I realized that in Switzer-
land everybody is doing their job and that I would have to 
jump much higher to be recognized. So much more was 
expected of me. I accepted the challenge. To make things 
harder, I didn’t speak English in the beginning. For my first 
job interview, I had to learn my CV in English off by heart, 
just like my first presentations at the Biozentrum. I am still 
grateful to Heinrich Reichert who was my boss then. He is a 
very gifted and spontaneous speaker and I once asked him 
for a tip. His answer hit me: “Good preparation”. I still keep 
that in mind and today I love to give talks.

An And how was it to dive into science at the Biozentrum?
NI From my veterinary studies I was used to reading papers 
like books and memorizing the concepts. Here, I suddenly had 
to read publications critically and verify their conclusions. I 
also had to learn to ask the right questions: I mean, you have 
a great project and imagine a shiny, bright end. But how do 
you get there? The time at the Biozentrum really made a 
scientist out of me and although I left science afterwards, 
science actually never leaves you.

An You originally studied veterinary medicine. Was it ever an 
option for you to work as a vet or did you always want to go 
into science?
NI This came step by step. I was especially interested in infec-
tious diseases and started to work on rabies at a large animal 
health pharmaceutical company in Vladimir. This disease is 

Natalya Izergina studied veterinary medicine in 
Russia at the Ivanovo State Agricultural Academy 
until 2001. She then worked at an animal health 
pharmaceutical company and in parallel studied 
molecular biology and genetics at the Biological 
Educational Center in Pushchino south of Mos-
cow, where she graduated in 2003. In 2005, she 
came to Switzerland. After an internship at the 
University of Zurich, she graduated with a PhD in 
Neurobiology at the Biozentrum. Then, in 2009, 
she moved to the Friedrich Miescher Institute but 
had already discovered her interest in HR recruit-
ment. For several years she worked at IPS Life 
Science, an employment agency specialized in 
recruitment for the pharmaceutical industry. In 
early 2016, together with a former colleague, she 
founded the company “Recruiter's Advice”, which 
is specialized in the individual coaching of and 
workshops for jobseekers.
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still very relevant, especially in the wild forests of Russia or 
in India. Many thousands of people are bitten every year and, 
without a timely vaccination, they die. This motivated me. 
The idea was to develop antibodies against the virus, initially 
for diagnostic purposes but possibly also for its treatment. As 
the company – by the way, formerly a site for the development 
of biological weapons against animals – was focused on the 
commercial production of vaccines and not equipped for such 
investigations, my boss, who had become aware of my dedi-
cation, sent me to Pushchino to study molecular biology and 
genetics for four months. After that I went from lab to lab in 
search of some additional training. Finally, the head of one of 
the labs offered me an exciting collaboration project, which 
I happily accepted.

which resulted in the expansion of quality assurance depart-
ments in the companies. I started hiring quality assurance 
specialists, then regulatory affairs specialists, automation and 
validation engineers, writers and many others. This meant 
that I had to extend my knowledge and understand the full 
life cycle of a drug. To recruit the right people, I had to learn 
things like the module structure of a regulatory dossier or 
rules of air sterility at a production facility. It was exciting, 
fun and very intense but after four years I wanted to develop 
myself further.

An And you did. At the beginning of 2016, you founded your 
own company counseling job seekers. Have you switched 
sides?
NI No, not at all. Counseling job seekers was also part of my 
job before. Already at IPS I became really good at improving 
people’s CVs, so good in fact that my statistics rose from 17 to 
29 percent of invitations for an interview for my candidates. 
I was also helping them to prepare for these interviews. I 
mean, you can’t put words into people’s mouths but you can 
teach them what to expect. Take the so-called elevator pitch: 
Imagine you are stuck in an elevator with your prospective 
boss and you have 30 seconds to say who you are. You have to 
prepare this carefully. It’s about defining your personal brand. 
I loved this part of my job. So, after some thinking I decided 
to focus on what I do best – and to become a consultant. There 
is a great book called “Strengthfinder 2.0.” It promotes the 
idea that you should build on your strengths. Stop concentrat-
ing on your weaknesses! Go forward doing whatever you are 
best at doing!

An What was the biggest challenge in establishing your com-
pany “Recruiter’s Advice”?
NI To actually get started. To admit that I wanted to do this. 
It was something that was in the air like a dream for a long 
time. I have often given workshops for job seekers. Not for a 
living, just for fun, but with my whole heart and my scientific 
structuring methods. They were very well attended and I got 
so much enthusiastic feedback. And it was fun. As soon as we 
– a former colleague from IPS and I – got started, it all fell into 
place. First there was just the idea of me leading the work-
shops and then both of us helping people with their CVs, but 
then we thought, well, with our knowledge we could also do 
career counseling and also approach companies because in 
the context of restructuring they might require our services. 
So, little by little, it all added up to define our business port-
folio. The challenge of the first year is now to prepare all our 
service packages. In May, our first big workshop will take 
place. And I am so happy to be able to concentrate on my 
strengths. 

Imagine you 
have 30 seconds to say 

who you are. It’s 
about defining your 

personal brand.

An And how was the change from the medical to the purely 
molecular biology lab?
NI It was a very big step for me and I had to learn everything 
from scratch, even how to hold a pipette. I stayed for one and 
a half years and there was no turning back. I felt like an 
accomplished scientist and could never have returned to medi- 
cine. Pushchino itself also influenced me. It is a famous bio-
logical center with many scientific institutes, a little town 
inhabited almost completely by scientists.

An You were into science for ten years but then turned your 
back on it to become a recruiter. Why?
NI There were actually two reasons. Firstly, as a scientist you 
are pretty much on your own and I realized during my PhD 
that what I enjoyed the most was working with people. And 
secondly, I also felt science to be rather abstract and I no lon-
ger wanted to have a yearly plan with no concrete end. Instead 
I wanted to add intensity to my workday and feel that I 
achieved something each day. I approached several recruiting 
agencies but with only a PhD and no experience in recruit-
ment the process was tough. Finally IPS Life Science accepted 
me.

An What were your tasks at IPS Life Science?
NI In the beginning it was all about hiring scientists for phar-
maceutical companies. Although my boss was initially doubt-
ful about my qualifications, I was a good match for the job 
because I understood scientific profiles. Then the quality reg-
ulations for the pharmaceutical industry were tightened, 
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Always driven by curiosity

As a teenager he translated hieroglyphics and built a liquid engine. Later, as a 
PhD student in Walter Gehring’s lab, he bred some weird flies with eyes 

on their legs. Georg Halder has always been driven by curiosity, and on his map of 
research there are still many “white spots” waiting to be explored. Apart from 

science, he is also fascinated by the unknown and the foreign. He loves travelling 
to discover the secrets of lost cultures and meteorites in the desert.

Alumninews You studied biology and 
have worked in research for more than 
twenty years. Were you born with a pas-
sion for nature and life?
Georg Halder I think I was always cu-
rious. Experimenting and finding out 
how things work have always been a 
passion of mine. As a teenager I was 
very interested in physics, chemistry 
and biology. Finally, I decided to study 
biology because living organisms are 
much more interesting than dead mat-
ter. Nevertheless, physics is actually 
very cool too. I like quantum mechan-
ics and modern optics and sometimes I 
read some exciting articles that come 
from this field.

An Did you already do some experi-
ments when you were a child?
GH Yes, of course. My godfather was a 
physicist at the ETH and I visited him 
in his lab several times. He had some 
powerful lasers that could punch a hole 
in paper. I still vividly remember that 
for my birthday he gave me a subscrip-
tion to “Scientific American”, a journal, 
which explains biology, physics, etc. in 
lay terms. They always published an 
experiment of the month, which one 
could do at home. One of these experi-
ments described how to build an engine 
with a liquid piston. That was great. So, 
I built this machine and, surprisingly, it 
really worked. As a teenager I also had 
a motorcycle, so you can imagine, I did 
a lot of experiments to make it faster 
(he laughs).

An In the 1990’s you did your PhD in 
Walter Gehring’s lab. What impact 

did this time have on your subsequent 
career?
GH The time in Walter’s lab was very 
important for me. At that time, the lab 
was still in its heyday and very active 
with lots of postdocs. We always dis-
cussed science very intensely. It was 
a place where you could feel that im-
portant discoveries were being made. 
And Walter had this great passion for 
biology. He always tried to understand 
how things work, but he could also see 
the beauty in nature. He was a true bi-
ologist and could infect people with his 
passion. There is no question that I did 
benefit a lot!

An You bred Drosophila flies with extra 
eyes on their legs and wings. Was this 
experiment the key to success?
GH Yes, it definitely shaped my career. 
We published a very high ranking paper 
about this experiment and I was award-
ed several prizes, which opened some 
doors, for instance, for fellowships. But 
my work also raised a lot of attention 
and many ethical and philosophical 
questions. I can still remember the day 
when I first saw a fly with an ectopic 
eye. I thought: Wow, it’s just crazy, an 
eye growing on a leg!

An What exactly was the response, espe-
cially of the non-scientific community?
GH There was a big reaction from the 
public. A newspaper in the USA, the 
“New York Times”, wrote: “With a new 
fly, science outdoes Hollywood.” Anoth-
er journal headlined: “Frankensteinian 
science at its best.” For them it was like 
science fiction. Also, when we published 

Since 2012, Georg Halder has been 
Professor of Genetics at the University 
of Leuven and the Flemish Institute for 
Biotechnology (VIB) in Belgium. He 
studied biology at the Biozentrum and 
received his PhD under the supervision 
of Walter Gehring in 1996. He discovered 
a master control gene for eye develop- 
ment in Drosophila. Subsequently, he 
worked as a postdoc at the University 
of Wisconsin. Prior to his current position, 
Georg Halder was Associate Professor 
at Anderson Cancer Research Centre, 
University of Texas in Houston. In his 
research he focuses on the Hippo path- 
way and its role in growth control, 
regeneration and tumorigenesis.
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the fly with the extra eyes, somebody 
sprayed on the Biozentrum wall “Let 
the fly free.” It was very interesting for 
me to see that the first reaction was 
mainly fear and uncertainty but once 
the people understood its implications 
for biology, they could see the value of 
this experiment. That’s why I think it 
is very important to communicate re-
search. With the development of new 
techniques and therapies, for example 
in regenerative medicine, we are go-
ing to be faced with many decisions 
and we should make them from being 
informed.

An Right after your PhD you moved to 
the United States and lived there for 16 
years. Why did you decide to come back 
to Europe?
GH At first, I didn’t want to return to 
Europe because living and working in 
the US was wonderful, but I couldn’t 
reject the great offer from the KU Leu-
ven (Katholieke Universiteit Leuven). 
For me, it was an opportunity to start a 
new project.

An For more than two decades you 
have done research in the field of organ 
growth. What sparked your interest?
GH There was one really mysterious 
question that was always driving me: 
How do organs know how big to grow? 
In one of his lectures, Walter Gehring 

introduced us to some regeneration 
phenomena, such as seen in the cock-
roach leg. You can cut a piece of their 
leg and they can exactly regenerate the 
missing part. I was really fascinated by 
all these completely unexplained phe-
nomena. So, when I started my position 
at Anderson Cancer Center in Houston, 
Texas, I thought let’s try to work on 
growth control. So, I did a screen with 
my colleague and we found a number of 
Drosophila mutants with abnormal sized 
organs. One of those mutants we called 
Hippo.

An Why Hippo?
GH There is the tradition of naming 
Drosophila genes after animals, which 
in some way reflect the phenotype, and 
the Drosophila Hippo mutants look like 
a hippo. They have big heads and many 
wrinkles and they are heavily pigment-
ed. Hippo was a very fitting name.

An What impact does the Hippo path-
way have on growth and development?
GH Over the years my lab, and others 
too, found more components of this 
pathway and that changes in Hippo sig-
naling lead to changes in the cell num-
ber of an organ. What we know so far 
is that Hippo is required for organ size 
to be controlled properly. This pathway 
also seems to have an instructive role 
for regeneration because without Hippo 

organs can’t respond to injury. Still, we 
don’t know what regulates the pathway. 
We also showed that the Hippo pathway 
is involved in tumor development. The 
downstream components of the Hippo 
pathway become strongly activated in 
many different tumors and in their ab-
sence, a mouse liver can no longer de-
velop tumors. The question is what does 
deregulated Hippo do in tumor cells 
that they cannot normally do? So, there 
is still enough to keep working on.

An In the mid 1990’s you received a 
prize. With the money you wanted to 
travel to the desert to look for meteor-
ites. Did you make your dream come 
true?
GH Yes, I really did this. Right after win-
ning the prize, I traveled for one month 
to Libya and to the Sahara. Libya – what 
a beautiful country. Actually, we didn’t 
go meteorite hunting but our driver 
gave us a special gift, a piece of Libyan 
glass. About 20 or 30 million years ago, 
the tail of a comet impacted the Earth 
there and melted the sand to form what 
is known as Libyan glass.

An Are you still interested in ancient 
Egypt and hieroglyphics?
GH I don’t study hieroglyphics anymore 
but as a teen I did. I also took classes for 
few years. A couple of times we went to 
Egypt, we visited the temples and trans-
lated the hieroglyphics on the walls. For 
me, it was also fascinating to be con-
fronted with artifacts from a culture 
that is completely alien to me. At one 
of our campsites in the Sahara we found 
an ancient kitchen about 10 000 years 
old with household stuff, such as a stone 
plate, stone knifes and a sharpening 
tool. I just thought, wow, some people 
made these thousands of years ago and 
now you are here. It is simply amazing. 
Then you realize these few artifacts are 
the only connection to ancient times. 

> home

Georg Halder high up over the Bryce Canyon, one of the most visited national parks 
in the USA.
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Tempus breve – carpe diem

Time plays a central role in his life. For more than 20 years, Karl Hofbauer, 
emeritus Professor of Pharmacology, has been passionate about the history of 

timekeeping and about sundials, lunar phases and pendulum clocks. Time is 
measurable but not tangible. Its most obvious property: it goes by. This inspires 

Karl Hofbauer to use the time of his “retirement” intensively.

His wrist watch does not only keep the time. It also functions 
as a compass and altimeter. “Just imagine you emerge from 
one of London’s Underground stations. It is immediately 
extremely helpful. This watch has become indispensible to 
me for orientating myself in time and space”, explains Karl 
Hofbauer. He has always been interested in clocks. And in the 
history of horology, since a stay in England many years ago. 
“At that time I began to collect English pendulum clocks 
made during the decade 1690 to 1700, just after the pendu-
lum-driven clock was invented. With their accuracy, they 
revolutionized timekeeping. People like Newton used such 
clocks to monitor their experiments. That fascinated me”, he 
recalls with enthusiasm.

The sundials came into the picture about 20 years ago. Karl 
Hofbauer had bought a house in the Black Forest and began 
to observe the paths of the sun, moon and stars. Since then, 
five self designed sundials grace his garden. In 2009, he 
planned the concept for an exhibition “Zeit im Buch – die 
Sonnenuhren des Johannes Gaupp” (Time in a Book – the 
Sundials of Johannes Gaupp). Gaupp (1667-1738), pastor, astron-
omer and mathematician inspired Karl Hofbauer with his 
instructions, written for the lay person, describing how to 
build sundials out of paper and wood. “The 30 sundials repro-
duced for the exhibition were all ‘Made in Switzerland’ ”, he 
points out, laughing, “and the result of true teamwork.” A 
cabinet maker, a woodturner, a bookbinder, an arts student, 
a goldsmith all worked together with him for about two years. 
He learnt all sorts of things about the history of art and then, 
during the editing process for the exhibition catalogue, about 
the arts scholar’s way of writing. “I probably approached this 
aspect with quite some arrogance, convinced that I could 
write very well myself after all the scientific publications. 
Humbled, I had to face several rounds of corrections because 
the manuscript in the world of humanities holds the same 
importance as the results, figures and tables for us scientists: 
Every sentence, each word must fit perfectly,” he explains.

Also constructing the sundials was, like the composition of 
the team suggests, not trivial. Nor is the system for reading 
the time. There are two types of sundials. One follows the 



Alumninews 7     7

movement of the sun from the East, over the South, to the 
West. The other measures time according to the sun’s eleva-
tion. They are usually designed for a given geographical lati-
tude and show the local time, i.e. they are aligned with the 
sun at its zenith at that specific location and not with Central 
European Time. In Basel, this gives a discrepancy of about 30 
minutes. The earth’s irregular orbit also comes into play, for 
instance, as it slows in the springtime and autumn, resulting 
in a further up to 16 minutes deviation during this time. This 
irregularity was, in fact, first discovered with the invention 
of the pendulum clock, which prompted an English clock-
maker in the 17th century to declare that his clocks kept time 
more precisely than the sun.

Sundials are much more than merely devices for measuring 
time, they also are aesthetic objects. Just as Karl Hofbauer 
gathered artisans together to design his sundials, so did 
Johannes Gaupp. Thus these timepieces are also decorated 
with many emblems – symbolic and allegorical references – 
stimulating one to reflect on the meaning of time. Yet time 
is an incomprehensible concept. It even defies a definition by 
philosophers. “The most important aspect for me is that time 
goes by.” He is always reminded of this by a baroque shield 
hanging in his house, with the engraving “tempus breve” – 
time is short. “I try to always deal with my time carefully and 
make the most out of it”, says Karl Hofbauer.

He dealt intensively with the concept of time already during 
his research career and held many lectures for students and 
postdocs about the different notions of time in industry and 
in the world of academia. At the beginning of his career, he 
worked for ten years at Heidelberg University and the Max 
Planck Institute in Frankfurt, followed by 20 years in the 
pharmaceutical industry. Finally, he returned for his last 
twelve years, until his becoming an emeritus, back to the 
University, where he focused on concepts for the diagnosis 
and treatment of obesity, cachexia and anorexia. “I was very 
lucky in my life. At the times when one enjoys freedom the 
most, the younger and the senior years, I was an academic. 
And during the phases when one is most productive, I worked 
in industry. If you are at the right place at the right time you 
can achieve much. Particularly because the ways of dealing 
with time are so different. I always use the concept of a vector 
to describe a temporal process. This defines direction and 
intensity. At a university, it is possible to conduct your 
research over years, to remain true to your direction and plan 
in the long term. In industry, the vector is constantly being 
altered. Change is the name of the game.”

Karl Hofbauer also shifted the vector himself in the later 
years of his academic research. This, to his own surprise. 
“With the help of literature, I immersed myself in the subject 
of the placebo for a lecture, and subsequently published an 
article in the ‘Deutsches Ärzteblatt’, a weekly German medi-
cal journal. It was such a contrast to all my work up to that 
time. Previously, I had always been concerned with pharma-
ceutically active substances. But I have to admit that the pla-

cebo publication became one of the most successful articles 
of my whole career and after this I was often invited to speak 
about it. Even just lately again.” But now he plans to concen-
trate entirely on his hobbies: Since retirement, he has become 
a passionate hunter and player of the hunting horn and valve 
horn. A new sundial project is also evolving. All this takes 
time and he will certainly use his time true to the motto 
“carpe diem”. 

> home
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Ten years of 
Fellowships for 

Excellence

In its ten-year history, the Fellowships for 
Excellence PhD program has already produced 
28 alumni and 38 fellows. Each year, between 

500 and 700 candidates are evaluated, 
400 interviews held and finally ten doctoral fellows 

selected. The program has proven to be 
a success: A great opportunity for the graduates – 

an enrichment for the international community 
of the Biozentrum.

The Fellowships for Excellence Program 
(FFE) has long passed its infancy. After 
ten years, word of mouth advertising is 
overtaking classical advertising more 
and more. “The Biozentrum is an insti-
tute that has always attracted good peo-
ple. However, with the Fellowships for 
Excellence program, we have a unique 
tool for actively recruiting internation-
ally outstanding junior scientists. And I 
think that student diversity with regard 
to research and background is an asset 
to the Biozentrum,” says Prof. Christoph 
Handschin, Head of the FFE program. 
The Biozentrum has currently fellows 
from 18 nations. “We always receive ap-
plications from some countries, from 
others hardly any. We don’t know the 
reason for this but cultural and geo-po-
litical factors or the Swiss federal refer-
endum ‘against mass immigration’, may 
play a role. And of course it is pleasing 
when many different nations partici-
pate. Recently, for example, scientists 
from Ukraine and Brazil have joined 
us,” he adds.

The selection procedure is extremely 
competitive and involves much time 
and effort. Up to a maximum of ten 
fellowships are awarded each year. The 
great challenge is to choose the pick of 

the 500 to 700 candidates. A profession-
al evaluation tool, which was developed 
together with Research IT, has largely 
simplified this task. Despite this, for 
Angie Klarer, who supervises the pro-
gram with much dedication, it means 
considering and responding to each 
applicant. “This initial step in the se-
lection process costs me two and a half 
months of work,” she explains. Then all 
the research group leaders are invited 
to add their evaluation to the database 
– blind – they can only see other eval-
uations after they have entered their 
own. The best students are then evalu-
ated more closely by the Fellowships for 
Excellence Committee.

Some 25 applicants are eventually invit-
ed to attend the interview week. “This 
is quite a special and demanding time 
for all involved. The candidates are usu-
ally rather nervous and I am kept on my 
toes,” Angie Klarer describes the situ-
ation, laughing. It also means quite a 
number of interviews for the research 
group leaders: Already in advance An-
gie Klarer organizes about 400 inter-
views. These are individual interviews 
with selected professors, interviews 
with the committee as well as all the 
PIs from the particular Focal Area. And 

Education
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already during this interview week, 
the candidates enjoy some of the many 
extras that the program holds in store 
for them: An evening get-together is 
held to meet the professors in a relaxed 
atmosphere, each student is allocated 
a “buddy”, usually also a fellow, who 
introduces them to the institute and 
Basel and they mingle with the other 
students at the PhD Club for a lecture 
followed by pizza and beer – in short, 
they are provided with the opportunity 
to get to know the Biozentrics and the 
Biozentrum much better than would be 
possible at a normal interview. This is 
also the case for the professors. And so 
it sometimes can happen that a profes-
sor will employ a candidate for their re-
search group, who may have missed out 
on a fellowship. “I am always impressed 
at how much the group leaders invest 
in this elaborate selection process. And 
the fact, that the chosen candidates are 
so broadly supported results in their 
almost being wooed by the potential 
groups,” declares Christoph Handschin 
with a smile.

Once the interview marathon is over, 
the farewell evening is past and the ea-
gerly awaited emails from Angie Klarer 
have delivered the acceptance news, 
various incentives are waiting at the 
Biozentrum for the ten new fellows. 
The program is unique in providing 
financial support over three years, a 
personal stipend for travel, a computer 
and books, along with the possibility 
of becoming acquainted with two re-
search groups before the student has to 
decide on one of them. “The idea behind 
this”, explains Prof. em. Joachim Seelig, 
who, together with Prof. em. Jeff Schatz, 
launched the program, “was to make 
it possible to recruit highly qualified 
PhD students from around the world, 
irrespective of topic and available posi-
tions.” It became possible to financially 
support this vision through the support 
of the Werner Siemens Foundation 
(WSF). The WSF is a family foundation, 

which decided over ten years ago to also 
support scientific projects. “Through 
my work in the development of clinical 
magnetic resonance tomography”, re-
lates Joachim Seelig, “I had contact with 
the Foundation Board and was invited 
to submit a project for science. On the 
occasion of a one-day visit to the Bioz-
entrum of the Foundation Board, with 
Peter Siemens as its President, we could 
present the project in great depth. With 
success: The WSF decided to fund the 
Biozentrum’s project for three years, 
supporting ten PhD students per year, 
to a total of 6 million Swiss francs.”

The initial funding from the Werner 
Siemens Foundation – the program is 
mainly carried by the University of Ba-
sel today – is the reason for the choice 
of destination for the joint annual ex-
cursion of the fellows. This is always a 
Siemens location, such as Saint Peters-
burg, Munich, Shanghai or, this year, 
once again, Berlin where the headquar-
ters lies. And, of course these trips also 
involve much fun, for instance, when 
taking selfies with Werner Siemens in 
person – even if he is cast in bronze. 
Yet, the primary goal is to give the doc-
toral fellows an insight into industry 
and to promote networking with rep-
resentatives of the industry as well as 
with each other. This is also the goal 
of the twice yearly dinners and the Fel-
lowships for Excellence Symposium, 
to which the alumni are also invited. 
“Although the fellows are primarily at 
home in their research groups, it is still 
important to us to establish a commu-
nity,” Christoph Handschin points out. 
“This, along with the tangible motiva-
tion and the different life histories of 
the fellows are, for me, the best part of 
the fellowship program. And also the 
fact that it presents us with extraordi-
nary students is a huge bonus for the 
Biozentrum.” 

> home
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Learn from your mistakes – 
so does your DNA.

When you google “genetic flaws”, the first entry you find is a Wikipedia article on 
“genetic disorders”. Are genetic errors in our chromosomes automatically genetic 

disorders? No! Most genetic variations arise spontaneously, are usually not inherited 
and not necessarily detrimental. Evolution, in fact, requires the occurrence of 

genetic variations and they can even provide us with an advantage.

Hereditary diseases are caused by genetic mutations inherited 
from our ancestors. These errors already existed in the DNA 
of our forebears and are irreparable, even today. Such genetic 
disorders include illnesses such as cystic fibrosis, Duchenne 
muscular dystrophy or sickle cell anemia. These monogenetic 
diseases, however, are seldom. It is estimated that each 
human being has between 100 and 200 genetic mutations in 
their genome already at birth. Additional mutations occur 
over an individual’s lifetime through spontaneous alterations 
in the DNA of different cells. Most mutations are without 
consequence, affecting neither the health nor the appearance 
of a person.

So, why do we have so many genetic mutations? Why so many 
flaws? The reason is simple: These errors are natural. Millions 
of cells are constantly dividing in our bodies to replace those 
that have died off. However, before a cell starts to divide it 
must replicate its DNA. “This process is comparable to the 
work of a secretary, whose job it is to rapidly type a copy of a 
whole book. In general, the work is almost perfect, but some 
simple typing errors slip in here and there, letters are some-
times switched or omitted, words or sentences incompletely 

Research

transcribed or unintentionally repeated. Inaccuracies appear 
in every text,” explains Prof. Erich Nigg. Together with his 
team, he investigates cell division and possible sources of 
genetic flaws.

The rate of errors increases additionally when the secretary 
is repeatedly disturbed by external factors. These factors 
include familiar culprits such as a poor diet, smoking, being 
exposed to chemicals or excessive UV exposure etc. They all 
affect our DNA. Further to these factors, also fundamental 
life processes, such as breathing, are sources of flaws: “When 
we metabolize our food using oxygen to provide energy, free 
radicals are produced, which can damage our genetic mate-
rial. So, even if we try, we can’t completely prevent mutations 
occurring,” says Erich Nigg. All these genetic changes have 
the potential to destroy or alter the important information in 
our “book”. Hence, diseases, such as cancer, may develop. Yet, 
most of the spontaneous mutations have no impact on the 
human. One reason is that most illnesses occur only when 
various mutations on different genes occur together. Apart 
from that the body has a large variety of mechanisms to 
repair such defects.

Regarding its anatomy, the Kenyan body seems to be superior (Baden-Marathon 2012. © Martin Dürrschnabel).
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But are genetic mutations always errors? If one solely consid-
ers the clinical picture of a genetic disorder, it becomes diffi-
cult to see anything positive in nature’s experiments. How-
ever, it is clear that genetic alterations are a driving force in 
evolution. In keeping with the motto “You learn from your 
mistakes”, an organism can gain advantages over its compet-
itors due to genetic variations.

Genetic advantages can be observed around the world, for 
instance, in marathon competitions. One wonders why Ken-
yans and Ethiopians leave the athletes of other nations behind 
them. The explanation, that children from rural Africa have 
long distances to walk to school and through this have a daily 
training advantage, has been rejected. A Danish research 
group has discovered that some folks are at an advantage due 
to their anatomy. Although the most important physiological 
characteristics of Danes and Kenyans seem almost identical, 
for example, their leg muscles, the ability of the blood to carry 
oxygen or the body’s response to endurance training, the 
anatomy of the Kenyan body appears superior: Kenyans have 
very long, slender legs, which are on average about 400 grams 
lighter than those of Europeans, tipping the scales in their 
favor. Their long legs mean longer strides and the lean lower 
leg requires less energy for each step than the somewhat 
heartier calves of the Europeans. Furthermore, a Swedish 
physiologist discovered that an elevated concentration of an 
enzyme in the skeletal muscles of the Kenyans ensures that 
the lactic acid produced by tired muscles only enters the 
blood stream very slowly. Thus, their genes ensure that Ken-
yans don’t tire so quickly when they run.

A further example of an evolutionarily advantageous genetic 
variation is the so-called Factor V Leiden thrombophilia. Car-
riers of this gene defect have a higher risk of thrombosis or 
embolism, as their blood coagulates more readily. Under spe-
cific circumstances however, this hereditary factor can be of 
benefit: In women who carry this genetic variant, the occur-
rence of hemorrhage after giving birth is seldom. As Swedish 
doctors at the University of Lund discovered about 20 years 
ago, the Factor V gene mutation has found its way into the 
genome of about every tenth European and in Sweden and 
Cyprus in about 12 percent of the population. In contrast, in 
China and Japan venous thrombosis is almost unknown, as 
this gene mutation apparently does not exist in these regions. 
“In times where women gave birth in isolated areas without 
medical aid, such as earlier in Sweden, having such a muta-
tion was an advantage: It increased the chance of surviving 
giving birth. Whether one or the other variant of a gene 
proves to be beneficial may depend on the regional circum-
stances,” elaborates Erich Nigg.

Such examples of evolution learning through genetic varia-
tions can be repeatedly observed. But it is still not easy to 
shake off equating genetic mutations with genetic mistakes, 
that are harmful to humans and do not seem to further our 
evolution. “A reason why we rarely notice the positive effects, 
is that the evolutionary development of our species only 

emerges many generations later. Our genetics has changed 
only slightly in the last 2 000 years. In other words, our lives 
are too short to perceive our evolutionary development,” 
explains Erich Nigg. Evolution takes time, much time and 
countless errors until a new genetic optimum arises.

With new methods it could become possible, in the future, to 
treat one or the other genetic defect. Primarily such gene 
therapies would be suitable to treat single-gene hereditary 
diseases, for instance Huntington’s disease, a serious neuro-
degenerative disease of the central nervous system. Individu-
als affected by this disorder progressively lose the control over 
their muscles, usually beginning at between 35 and 40 years 
of age, coupled with the decline of mental abilities. Life expec-
tancy is short. The disease is triggered by the Huntington 
gene. In those affected, there are too many repeats of specific 
gene sequences present. There is still no cure for Huntington’s 
disease. However, using stem cells, the defect could poten-
tially be treated in the future. The latest beacon of hope in 
gene therapy is the CRISPR/Cas9 method, which enables edit-
ing of DNA by cutting-out defective sequences to replace them 
with correct ones. This technology is yet in its infancy and of 
course implies many ethical issues that need to be 
discussed.

The fear that gene therapy interferes with evolution and that 
it forces nature to develop artificially, calls for differentiated 
consideration. As long as genetic therapy is limited to the 
treatment of the body, also known as somatic therapy, this 
fear is unfounded. Fundamental ethical questions do arise, 
however, when considering an intervention in the genetic 
material of human germ cells. 

> home

Our lives are 
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Honors.

ERC Advanced Grant for Silvia Arber and 
Peter Scheiffele.

The neurobiologists Prof. Silvia Arber and Prof. Peter Scheif-
fele have both been awarded a prestigious ERC Advanced 
Investigator Grant by the European Research Council (ERC). 
Each of the two scientists will be supported with a contri-
bution of about 2.5 million euros over the next five years 
– Arber for her project “Control of Action Diversification by 
Descending Motor Circuits”, Scheiffele for his project “Alter-
native Splicing Codes for Synaptic Specificity”. Arber is one of 
the few scientists who have received this prestigious research 
grant for the second time. > more

Petr Broz receives Friedrich Miescher Award.

Prof. Petr Broz has been awarded this year’s Friedrich Miescher Award by the Swiss 
Society for Molecular and Cellular Biosciences. The 38-year-old infection biologist 
received this award for his work on the inflammasome, a cytosolic signaling com-
plex in the body’s cells, which is important for the detection and elimination of 
bacterial pathogens. Broz is the fifth scientist at the Biozentrum to be given this 
prestigious recognition. He was honored for his outstanding and continuous scien-
tific research achievements. The Friedrich Miescher Award honors young scientists 
in Switzerland in the field of biochemistry. > more

News

Research.

Another step in understanding microcephaly. Prof. Clemens Cabernard

The human brain consists of some 200 billion nerve cells. Errors in the formation of 
neurons can lead to neurodevelopmental disorders such as microcephaly, a disease 
characterized by a reduced brain volume and intellectual disability. Prof. Clemens 
Cabernard’s team has examined the protein Wdr62 that is involved in the devel-
opment of microcephaly. In Drosophila neuroblasts they could show that Wdr62 
supports the formation of asymmetric centrosomes by stabilizing the microtubuli. 
The lack of Wdr62 leads to defective centrosomes causing errors in their position-
ing and segregation and consequently compromises the orientation of the spindle 
apparatus in the dividing cell. > more

http://www.biozentrum.unibas.ch/news-events/news/news-details/article/erc-advanced-investigator-grant-for-peter-scheiffele-and-again-for-silvia-arber/
http://www.biozentrum.unibas.ch/news-events/news/news-details/article/petr-broz-receives-the-friedrich-miescher-award-2016/
http://www.biozentrum.unibas.ch/news-events/news/news-details/article/another-step-in-understanding-microcephaly/
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News

New insights into the function of the main class of 
drug targets. Prof. Stephan Grzesiek

About thirty percent of all drugs interact with certain types of cell surface proteins 
called G protein coupled receptors, which transmit a signal to the cellular interior. 
Using NMR, the team of Prof. Stephan Grzesiek together with researchers from the 
Paul Scherrer Institute have been able to follow the motions of the Beta1-adrenergic 
receptor in response to various drugs and identified crucial mechanical connections 
for the signal transmission within the receptor structure. The NMR signals also 
revealed the binding strength of the drugs and their potency to trigger an intracel-
lular response. These results can be applied to the whole family of G protein coupled 
receptors. > more

Urinary tract infection: How bacteria nestle in. Prof. Timm Maier

Almost every second woman will suffer from a painful bladder infection at some 
point in her life. About eighty percent of the cases are caused by E. coli. A team of 
researchers led by Prof. Timm Maier has discovered how these bacteria adhere to 
sugar structures on the cell surface of the urinary tract via the protein FimH. When 
the force of the urine stream pulls the two domains of the protein apart, FimH 
strongly binds to the sugar structures. However, when the tensile force subsides, 
the binding pocket reopens and thus the bacteria can detach and swim upstream in 
the urethra. The elucidation of this catch-bond mechanism will greatly contribute 
to the identification of suitable FimH antagonists. > more

Precise blueprint of microbial assembly line. Prof. Timm Maier

Natural products from bacteria and fungi are an important source of current and 
novel drugs, such as antibiotics. They are produced by giant protein complexes, 
so-called polyketide synthases (PKS) that resemble industrial assembly lines. In 
their study, the team of Prof. Timm Maier employed structure determination of a 
specific PKS variant and discovered that the individual protein domains are flexibly 
tethered by variable linkers which can easily adapt to an exchange of individual 
rigid protein domains. This linker-based architecture is thus perfectly adapted to 
support the evolutionary generation of novel assembly lines. In the future, engi-
neered proteins may help to produce a variety of drug candidates. > more

Nuclear pores captured on film. Prof. Roderick Lim

Nuclear pores are protein complexes that control the traffic entering or exiting 
the cell nucleus. Using a high-speed atomic force microscope (AFM), Prof. Roderick 
Lim’s team has been able to film “living” nuclear pore complexes at work for the 
first time and solved the long-standing mystery of how unwanted molecules are 
prevented from entering the nucleus. The researchers showed that the so-called 
FG Nup protein filaments inside the pore are highly flexible and that the speed of 
their motion determines which molecules can pass through the pore. The ultra-
fast scanning AFM technology enables the researchers to observe the “true to life” 
dynamics of biological processes at the nanometer level. > more
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