
“It’s not just  
about minor details, 

but rather about 
fundamental 

questions”

Structural biology operates at the very smallest scale,  
investigating how molecules interact inside cells. Researchers at  

the Biozentrum pursue this goal with the help of cutting-edge  
technology. Just as important, however, is lively collaboration  

between research groups – as Professor Maria Hondele and  
Professor Timm Maier explain.

Professor Maier, Professor Hondele, 

perhaps not everyone has a very 

clear picture of what is meant by 

structural biology. Can you explain 

briefly what this field is all about? 

Maier –– Of course! We examine 

the structure of all the constituent 

parts of living organisms at an 

incredibly high resolution, which 

allows us to distinguish the indivi-

dual building blocks and structural 

principles. We do this not just to 

find out what something looks 

like, but also to understand how it 

works. We investigate mechanistic 

principles that apply in the fields 

of neurobiology, infection biology – 

everywhere, in fact.

Hondele –– Structural biology 

requires highly developed technical 

knowledge. Not many groups have 

this knowledge, so collaborations 

are frequent. For instance, someone 

approaches Timm with a biological 

question and wants to know what 

the structure of a particular protein 

looks like so as to better under-

stand its function in the cell.

What methods do you use?

Maier –– Fortunately, we are no 

longer solely dependent on X-ray 

crystallography, which requires pro-

teins to be crystallized before they 

can be studied. Increasingly, our 

primary tool is electron microscopy, 

which we can use to observe larger 

complexes. We can also combine 

individual still images to produce 

animations that show us how mo-

lecules twist and turn. Molecules 

engage in some really remarkable 

feats of yoga.

– Prof. Timm Maier and 
Prof. Maria Hondele
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Which structures are you currently 

researching, Professor Hondele?

Hondele –– We have known for 

some time that membranes play a 

key role in the organization of cells. 

Over the last ten years, however, it 

has become apparent that proteins 

and nucleic acids are also capable 

of self-organization without the 

help of membranes. We replicate 

membraneless organelles of this 

sort under the microscope, and try 

to understand the biophysics behind 

them. There is no set of Ikea-style 

assembly instructions to follow; 

these are highly dynamic processes. 

The big question is then, of course, 

what function these structures per-

form for the cell, and how they are 

regulated.

You are working in an area the 

importance of which has only 

become clear in the last few years. 

Do you see yourself as a pioneer?

Hondele –– It is rather special to 

be working in such a new field. 

Sometimes one shines new light on 

established truths, which can ruffle 

some feathers on occasion. There is 

definitely a certain sense of heading 

into the unknown. It’s not just about 

minor details, but fundamental ques-

tions with likely implications for cells 

at many different levels.  

Professor Maier, what are you 

working on?

Maier –– We want to understand 

how metabolic processes are 

controlled in human cells. The 

conversion of nutrients into energy 

or different cellular components is 

an essential process. For example, 

we study lipid metabolism in higher 

organisms, which is involved in the 

onset of numerous diseases such 

as cancer or diabetes. The proteins 

that we study work much like tiny 

computers. They receive various 

signals, process them, and regu-

late the production of new cellular 

components.

It must be thrilling to make these 

normally invisible processes 

visible...

Maier –– Yes, there is something 

very special about the moment 

when you see a protein structure 

for the first time, and perhaps even 

hold it in your hands as a 3D-printed 

model.  

Do you have any plans for joint 

projects?

Hondele –– (laughs and gestures at 

the board on her door, which is cov-

ered with sketches for experiments)

Maier –– I expect that we’ll work 

together a great deal. For one thing, 

there is some overlap in terms of 

the techniques we use, which could 

be helpful for Maria’s research 

questions. On the other hand, Ma-

ria’s experience will certainly be of 

help in understanding highly mobile 

proteins.  

Professor Hondele, you only came 

to the Biozentrum around a year 

ago. How have you found it so far?

Hondele –– The Biozentrum is one 

of only a few institutes in Switzer-

land that brings together a variety of 

biological disciplines under one roof 

at such a high level. This is naturally 

very conducive to forming collabora-

tions and tackling research questions 

beyond one’s own area of expertise. 

It’s also just a lot of fun to be around 

so much fantastic research. The 

facilities, with their outstanding 

equipment and expertise, are an ex-

tremely helpful resource that opens 

up new technological possibilities  

for us. They allow us to become 

much more creative in our research.

What else have you been particu-

larly impressed by?

Hondele –– The open-door policy, 

and how it has become second na-

ture to the students and postdocs! 

I have often had someone from a 

different group come into my office 

looking for advice on a research 

question. I think that’s great.

What should researchers looking to 

join your groups bring to the table?

Maier –– The most important thing 

really is a passion for problem-solv-

ing. Also, the creativity to find the 

right approach, often against the 

advice of others. Forging new paths 

also takes courage, however. And of 

course the ability to think logically 

and analytically so as to properly 

interpret results.

Hondele –– Definitely. I also think 

a certain tolerance for frustration 

is relatively important. In addition, 

you have to be able to take a large 

number of ideas and filter out just 

the most exciting or important ones. 

Above all, however, you should find 

out what you’re really good at. After 

all, there are many different ways of 

doing research. 

Maier ––  Exactly. A part of what 

we do is finding the right person for 

the right project. Some people invest 

three or four years of their life in a 

particular topic. It’s very impor- 

tant that their hard work leads to a 

reward – not in the form of money, 

but of satisfaction.
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