
Menschen bei NIM

Living cells are complex and active sys-
tems: proteins move around, genetic 

material is copied, some cells even con-
tract and migrate as a whole. What a re-
lief for theoretical biophysicists that they 
can develope their theories with the help 
of artifical, greatly simplified cell models. 
Chase Broedersz,  since September 2015 
professor for Theoretical Biophysics at 
LMU München and NIM member, con-
firms this idea: „Breaking a system into 
parts and rebuilding it from just one 
or two components - this is something 
physi cists love.” With a smile he adds: 
“Be cause it´s not as messy as real biolo-
gy.”

A playground for scientists
Broedersz studied physics in Amsterdam 
and spent four years as a Lewis-Sigler 
Fellow at Princeton University. Early on, 
biophysics caught his attention: “When 
I started my PhD, biophysics was still a 
playground with big empty spots that 
needed to be defined,“ says Broedersz 
as he explains his choice of discipline. “It 
is very exciting to contribute to shaping 
a field. But, primarily it was the type of 
questions that really appealed to me.”
The 32 year-old Dutchman currently 
focuses on three topics. The first deals 

with non-equilibrium dynamics in biolo-
gy and was motivated by the question: 
“How can I tell whether a system is out 
of thermal equilibrium simply by looking 
at it?”.  Broedersz and coworkers have 
developed a tool to identify and quan-
tify active dynamics in cells and tissues. 
One example is the erratic non-periodic 
movement in cilia of epithelial cells. In 
2016 they published their results in the 
top-ranking journal Science. 

The organisation of chromosomes in 
bacteria is his second field of interest. 
Recently experiments have proven that 
chromosoms don´t organize and fold up 
randomly inside the cell, but there ap-
pears to be a defined pattern. Being a 
theorist, Chase Broedersz wants to un-
cover the physical principles behind this 
pattern and organization: „Often you 
know the model, but have to work really 
hard to figure out how the model behaves 
to compare it to data. For chromosomes 
we frankly have no clue what the right 
model is, and so I´m interested in approa-
ching this the inverse way - to directly ex-
tract a model from an experimental data 
set.” Cell dynamics and cell migration is 
the third research field. Contraction of 
cells is largely caused by the intra cellular 
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motorprotein myosine which can shift the 
filaments of the cytoskeleton against each 
other. 
Broedersz and his team are working on 
developing a theory for such contraction 
to ultimately investigate how collection of 
cells contract a whole tissue.  Their results 
were published 2016 in the cover story of 
PNAS, and indicated a process that func-
tions a bit like an amplifying lever arm in 
conventional mechanical systems:  They 
found that total stress in the tissue can be 
many times larger than the sum of the sin-
gle cell forces. 

A highly unusual proof of concept
During his time in Princeton, Broedersz 
and one of his students used an unusual 
approach to show that theoretical models 
can be used in a wide range of applications. 
They had the idea to apply the well-known 
“Ising model” from statistical physics to big 
data from social science. As quite an un-
conventional data set they used the Yes-
No votes of the nine judges that form the 
US Supreme Court. The question was: Can 
I get any information from this data about 
which jugde is the most influental? Their 
results showed that this is indeed possible 
to some extent. The project gained a lot of 
attention and press echo when presented 
at the American Physical Society Meeting.

The time is ripe
These examples show how broad the re-
search in theoretical biophysics can be. 
All the more important it is not to get lost 
within the many fascinating questions in 
science. So in his newly gained position as 
professor, Chase Broedersz has the chal-
lenging task to lead the research of his 
team into a promising direction. 
„I think that good scientists have a sixth 
sense when the time has come for a cer-
tain question: It´s when data and technical 
possibilites have reached an adequate le-
vel. Often several scientists ask themselves 
the same question at the same time. Then 
the time is just ripe. And at this point it is 
important to aim to be the first and the 
best“. 
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