
10.10. 2015unizeit 84 | news + stories | page 10

 Every year, new flu germs 
emerge, and life-threatening diseases 
such as Ebola cause global concerns 
at regular intervals. To achieve bet-
ter understanding of the underlying 
disease epidemics, research into the 

adaptability and thus the evolution 
of the infectious pathogens is neces-
sary. Scientists at the Department of 
Evolutionary Ecology and Genetics at 
Kiel University have now been able to 
gain important new insights: With the 

help of innovative experiments in the 
lab, they examined extremely rapid, 
mutual adaptations of host and patho-
gen. Their new findings on this so-cal-
led coevolution of host and pathogen 
might be of value to improve  under-

standing of related human diseases in 
the future. 
The research team of Professor Hinrich 
Schulenburg, member of the research 
focus “Kiel Life Science”, used a special 
experimental model system, consisting 
of the nematode worm Caenorhabditis 
elegans as a host and the bacterium 
Bacillus thuringiensis as a pathogen, to 
follow evolution in real-time. The core 
of the study was an evolution experi-
ment under controlled conditions in 
the lab, which was combined with the 
characterization of the evolved genet-
ic mechanisms and specific traits in 
both the worm and the bacterium. 
“We were able to precisely control the 
extent of the mutual adaptations and 
thus the coevolution in the lab. This 
provided us with the ultimate test to 
find out what really happens during 
coevolution be tween host and patho-
gen,” emphasizes Schulenburg. 
The research relied on a fruitful collab-
oration between the Schulenburg lab 
and research groups at the Institute of 
Clinical Molecular Biology (ICMB) at 
Kiel University and at the universities 
of Münster, Göttingen, Osnabrück and 
Tübingen, and yielded two important 
new insights: the first is that virulence 
and thus the ability of the pathogen 
 to damage or kill the host only provi-
des an evolutionary advantage during 
 coevolution. Dr Leila Masri, former 
member of the Schulenburg Lab and 
now postdoctoral researcher at the 
Institute of Science and Technology 
Austria, explains: “We were astonished 
that virulence is only maintained when 
there is the corresponding evolution-
ary counter-response of the host, so 
that an evolutionary arms race occurs.” 

If the host does not produce any count-
er-adaptations, the pathogen can lose 
its ability to harm the host. 
Secondly, the Kiel scientists were able 
to demonstrate that the bacteria achieve 
their high virulence by increased pro-
duction of a toxic substance that dam-
ages the host. The increased amount 
of this poison is linked to a certain 
genetic characteristic of the bacterium 
which is favoured during evolutionary 
adaptation to the host. These results 
demonstrate that ongoing coevolution 
can shape the specific characteristics of 
the genome and thus central aspects of 
the biology of the pathogen.

Further research is still required before 
the current findings can be applied to 
human disease. They may nevertheless 
suggest that an increase in selective 
pressure on the pathogen can enhance 
its harmful potential. The increased use 
of antibiotics, for example, promotes 
the spread of resistant pathogens and 
ultimately aggravates disease progres-
sion. The Kiel researchers are convin-
ced that a different strategy is worth 
consideration: Instead of aiming at 
pathogen elimination, it may be more 
efficient to promote tolerance of the 
host to the disease agent. This could 
prevent an escalating arms race on the 
pathogen side and thus represent a 
more sustainable treatment strategy to 
cope with infectious disease. 
 Christian Urban

 MAMBE is a truly unique 
programme, which has not been availa-
ble in academic education up to now, 
explains Dr Hinrich Schulenburg, chair 
of the Department of Evolutionary Ecol-
ogy and Genetics at Kiel University: “So 
far, students from abroad have not had 
the opportunity to study Biology in Kiel 
without having to prove their ability to 
speak German. We aim to change this 
with this new master‘s curriculum, 
which will be entirely in English.” The 
programme should also be attractive 
for German students, who would like 
to work more internationally. “We have 
realized that the lack of being able to 
work and study in English, to acquire 
the necessary language skills, has 
driven away able future researchers”, 
Schulenburg regrets.
MAMBE is a product based on the 
successful collaboration with the 
Max Planck Institute for Evolution-
ary Biol ogy in Plön. In cooperation, 
both the institutions in Plön and Kiel 
have al ready established a graduate 
school, which has been running suc-
cessfully for five years. During their 
 interdisciplinary work, Schulenburg 
realized that a programme combining 

Molecular Biology and Evolution is 
not available anywhere else in Ger-
many. However, from Schulenburg’s 
point of view, it is needed: “Complex 
biological phenomena can often only 
be explained by combining different 
research disciplines from the life 
 sciences”, he states. “In this context, an 
evolutionary perspective has become 
of particular importance, because it 
helps us understand why a certain 
characteristic has become complex 
over millions of years, for example the 
process of ageing.” 
MAMBE specifically aims to foster 
interdisciplinary connections and cre-
ative thinking. It will also help master‘s 
degree students to improve their skills 
in scientific communication and 
management, as they will be taught 
to prepare seminar talks, small written 
reports, and scientific manuscripts. 
The curriculum runs over four semes-
ters. During the first and second semes-
ters, students will acquire knowledge 
on evolution of organisms and mole-
cules, molecular biology of dyna mic 
processes and – as an elective sub-
ject – biological data anal ysis. The 
third semester is reserved for research 

modules and the development of a 
scientific topic, which will result in 
research work for the master’s thesis 
during the fourth semester.
Besides focusing on an academic 
career, MAMBE graduates will be able 
to work in various fields of profes-
sion. They are attractive for industrial 
and small companies or governmental 
offices that are active in research and 
in the development of new products. 

Also, graduates will be welcomed by 
medical or  agricultural companies 
using evolutionary principles for prod-
uct improve ment. “We already have a 
strong relationship with clinics”, Schu-
lenburg adds. “In cooperation with 
medical experts and mathematicians, 
we try to identify treatment protocols, 
which help to minimize the spread 
of antibiotics resistance in hospital 
germs.” 

The master’s degree programme is 
limited to 20 stu dents. Thereby, Schu-
lenburg hopes to create an interactive 
atmosphere during classes and stimu-
late mutual learning.
 Ann-Christin Wimber

www.biologie.uni-kiel.de/en/studying/
mambe

MAMBE – that is the name of a new master‘s 
degree programme at Kiel University and is short 
for Master in Molecular Biology and Evolution. It 
starts this winter term; it would like to attract 
German and international students. 

Kiel scientists present a new study on the coevolution between host and 
pathogens. Their results not only shed a new light on evolutionary dynam-
ics, but may also lead to more sustainable treatment strategies in the 
 future.

Health versus disease: 
an evolutionary arms race 

Microscopic photograph of the threadworm Caenorhabditis elegans with the red-stained bacteria inside it.  
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A newly designed master‘s degree programme combines Molecular Biology and Evolution. It closes a gap in the curriculum and is meant 
to attract students who wish to focus on international oriented field of work.  Photo: pur.pur

Life in progress

New skatiNg park
A top-class skating park was opened 
by Skate Kiel e.V. and Kiel University 
in August. What makes it so special? 
The lion‘s share of the work was 
voluntarily completed by the skaters, 
pro bono, and financed by donations. 
The skating park gave the university a 
welcome opportunity to create some-
thing new: next to the skating area, a 

dilapidated platform was soon to be 
demolished. The funds that were orig-
inally planned for this task were able 
to be used to improve and expand the 
skating park instead. The platform 
was ‚incorporated‘ into the skating 
park there and then, and a concrete 
skate-able surface was built over the 
top. Skaters now benefit from a lot 
more curves and slopes, and the park 
also has a beginner‘s course.
For those without a bike or a car - you 
can also get to the park on the 50/51, 

60S and 81 buses. The project was 
partially funded by Kiel University 
and from donations. The „Support“ 
skating shop in Kiel alone contributed 
over 40,000 Euros. The next stage 
is being planned already, due to the 
large volume of interest: “Next year at 
the latest is when we want to expand 
the park yet again and smooth out the 
wrinkles”, says Helge Bachmann, the 
owner of Support and major donor, 
“but for now we want to do some 
 skating.” sma

Keep on rolling


