
Undergraduate studies in Heidel-
berg, Master of Philosophy in 

Sweden, Master of Science in Illinois, 
PhD in Stanford and postdoctoral fel-
low at the Technical University in Delft 
in the Netherlands – Jan Lipfert can 
look back on an impressive list of de-
grees and research affiliations both in 
Germany and other countries. After 
13 years abroad, the then 35-year-
old scientist returned to Germany in 
fall 2013, where he was appointed 
associate professor at LMU’s Chair of 
Biophysics. This was not a difficult de-
cision for him to take: “The biophysi-
cal research conducted in Munich 
is world-renowned. Research in 
Germany can generally keep up very 
well with countries such as the USA.”

Molecules under observation
Jan Lipfert’s work focusses primarily 
on how biomolecules, in particular 
DNA and RNA, fold into their natural 
shapes, how they react to external 
forces, and how they interact with 
partners such as proteins. In 
order to come as close as 
possible to life in a cell, the 
biophysicist must investi-
gate the delicate connec-
tions in their native state. To 
this end, he specialized in two 
main methods. 

The first of these methods are so-
called magnetic tweezers. A single 
protein, DNA or RNA molecule is 
placed between a surface and a mag-
netic bead. With the help of magnets, 
tensile strengths are applied to the 
molecule, and the reactions are then 
investigated. The principle is based 
on the internationally established 
technique of single-molecule force 
spectroscopy developed by Professor 
Hermann Gaub’s group, head of the 
Chair of Biophysics.

One special feature of magnetic twee-
zers is that the instrument is able to 
measure tiny forces characteristic of 
biological interactions. Another ad-
vantage is that molecules cannot only 
be stretched, but also twisted. This al-
lows their behavior to also be investi-
gated under the influence of torque, 
in addition to stretching forces. DNA 
has a double-helix structure, which 
means that the molecule will be 

twisted in biological processes such 
as reading the DNA sequence, copy-
ing the DNA, and repairing the dam-
aged sections. Magnetic tweezers 
are, therefore, a perfect instrument 
for in vitro investigation of these cru-
cial genomic processes.

Live connection to the test tube 
With another technique Jan Lipfert 
and his team directly observe the 
folding and unfolding of RNA mol-
ecules and investigate their three- 
dimensional structure. The molecules 
are suspended in a solution which is 
then X-rayed. The scattering of the 
X-rays indicates the molecules’ shape 
and shows how they change as a func-
tion of the solution’s properties such 
as salt concentration. 

A piece of America
While he was abroad, Jan Lipfert got 
to know the educational systems of 
several universities and countries.  
In the process, he came to appreci-
ate the organization and intellectual 
experience of American graduate 
schools, to which German universi-
ties are increasingly trying to emulate.
“In my opinion, it is very reason-
able to integrate PhD students into 
a larger program. This includes addi-
tional contact persons for questions 
beyond science, the exchange with 
other groups and subject areas, and 
a course program stretching beyond 
the undergraduate coursework,” ex-
plains Jan Lipfert. “The NIM Graduate 
Program is a step in the right direc-
tion and I am convinced that my PhD 
students will benefit greatly from it.”
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