


I noticed how you photographed your drive from Berkeley to Ithaca.
What did you think once you got here?
Ithaca was a surprise for me. I had been interviewing for academic
positions in Europe and in the States. Ithaca was at the end of my
interviews. Although I enjoyed the process and meeting people, I
was exhausted after flying back and forth. Once I left the plane,
Ithaca grew on me very rapidly. Because I am accustomed to big
cities, I was surprised by how many features of a big city Ithaca
has, but yet it is affordable and pleasant. 

I was at Rockefeller University in New York City for three months,
and then the lab moved to Berkeley. I was at UC–Berkeley four
years before coming to Cornell. I prioritized and applied for posi-
tions where I could see myself living and working. Prior, I had
interviewed at the Max Planck Institute, a major university in
Munich, and a research institute in Basel, Switzerland.

What got you thinking Cornell? What made it promising to come here?
I like to be at a place where the biologists can talk to physicists
and chemists, and the chemists are not afraid to collaborate with
the biologists. I want the way we think about and approach biolo-
gy and science in general to be interdisciplinary at the interface
of method development and cutting-edge, forward-driving

methodology. Cornell is a unique campus where we have a very
strong collaborative focus between these kinds of groups, which is
not found at a typical medical school. The strong physicists and
the strong chemists are not at a medical school. You find them at
basic research universities. Cornell is an exception because so
many of these areas are strong. This is what attracted me. It is
similar to Berkeley—kind of like the old crowd I interacted with
there. I also liked that Ithaca is similar to Berkeley, but more
affordable.

What differentiated Cornell from the other research institutions? 
I knew about the work of a lot of people at Cornell before I came
just from the literature: Barbara Baird (Chemistry and Chemical
Biology), Jerry Feigenson (Molecular Biology and Genetics), Rick
Cerione (Molecular Medicine), Ruth Collins (Molecular Medicine),
and Watt Webb (Applied and Engineering Physics). I knew about
the academic strength of Cornell—the trigger came when I inter-
viewed and saw that everybody was talking and working with
each other, and I liked that idea. The synchrotron was another big
factor. I do structural biology, and the synchrotron is an essential
asset to my research. I wanted to be where my work is facilitated
by facilities, as well.
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Deciding to come to Cornell was a no-
brainer in the end. It was the best in terms
of scientific environment and personal
preferences. And to try out a smaller town
would be a positive challenge. 

What is your research? What questions are
you seeking to answer?
I study cell signaling. Within signaling, I
study how proteins work, particularly pro-
teins that have multiple modules—we call

them protein domains. How is a protein
regulated? How does it know when it
should be on? When does it know it
should be off? How is it regulated to
switch between on and off states? My
research group and I look at two specific
areas. One area is a bacterial signal trans-
duction pathway, which controls social
behavior and virulence of bacteria. We use
structural biology, enzymology, and cell
biology to study how the signaling mole-
cule in the cell is regulated, how cues are
set up to trigger the production of the sig-
naling molecule, how it is degraded, how
the signal is turned off, and how this
relates to the biology.

Associated with bacteria is a specific phe-
notype, a growth form, called biofilm
formation. This means that bacteria can
settle on the surface and form a little film.
They live within this community, which is
sometimes referred to as a social life form
of bacteria because the bacteria talk to
each other and interact. We study the sig-
naling pathway that triggers this life form,
its differentiation switch. Although we
work with pseudomonas, this activity
applies to almost every bacteria out there.
We work with pseudomonas because it is
an opportunistic pathogen, which is found
in cystic fibrosis and burn wound patients,
and it has relevancy for treatment and for
infectious biology. 

How will your research be applied?
Our research is basic, but we think about

the framework of how it can be applied in
biomedical sciences. One application is to
use this pathway—when we understand it a
bit better—as a point of intervention for
designing new drugs against the pathway,
preventing the biofilm formation, which is
linked to many chronic infections. If we can
prevent this growth type from occurring,
we might be able to treat chronic infections
better or prevent them. As we study these
enzymes, we think about controlling the

switch between the free-swimming life
form and the biofilm-based life form. By
understanding how this switch is mediated,
we may find new avenues to block it and
therefore battle chronic infections. 

What progress have you made?
We have a publication describing one of
the enzymes that creates a second messen-
ger in the cell and triggers the switch in
life form. The enzyme is called WspR for
“wrinkly spreading phenotype R,” which is
an annotation for a specific type of gene.
It describes the morphology of bacteria
colonies when we mutate a gene of this
class or family of proteins. We solved the
crystal structure of this enzyme in a par-
ticular state, which told us a lot about how
it is regulated. 

The focus of our story is this: once the
protein has been activated, what route
does it take to be inactivated again? We
mapped out the pathway, biophysically
and biochemically, illustrating how the
enzyme shuts off to lose its activity again
once the cell has produced the signaling
molecule that triggered a certain pheno-
type. We learned a little about ways in
which it might be reactivated in the cell
when it is needed again. 

This is generic basic research. We formed
the question and phrased a hypothesis
about how we think this enzyme works
and how it is regulated. We do biochemical
enzymology, maybe solve more crystal

Fascinating!

Bacteria can settle on the surface and form a
little film. They live within this community,
which is sometimes referred to as a social
life form of bacteria because the bacteria
talk to each other and interact. We study the
signaling pathway that triggers this life form.

If we can prevent this growth type from
occurring, we might be able to treat chronic
infections better or prevent them.

We have a publication describing one of 
the enzymes, WspR for “wrinkly spreading
phenotype R,” which creates a second mes-
senger in the cell that triggers the switch in
life form. We solved the crystal structure of
this enzyme … which told us a lot about how
it is regulated. 

We do everything in the lab up to the state
where we get a protein crystal. When Cornell
High Energy Synchrotron Source (CHESS) is in
operation, we go down the road and shoot
our crystals.

I was in a high-profile group doing exciting
stuff—immersed in the lab with good postdocs,
students, and very good mentors. I started to
feel, “This is a life I enjoy.”
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Sondermann in the lab with (l. to r.) Thomas Payne, Marcos Navarro, and Qi Wang
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structures to understand the different states
of the protein, and then paste them together
to understand the pathway. If we think about
a switch and toggling a switch, the question
is, what does it take to toggle the switch
back in order to turn it off? Sometimes it is
a rather simple switch with two states, but
in this case, it is a sophisticated mechanism
where the enzyme integrates multiple input
allowing it to tune its activity. It has a lot
of input to create the decision: do I turn off
or do I stay on? This is protein chemistry,
very basic, but we answer the questions so
that eventually the research can be applied. 

How do you use the synchrotron in your
research?
We do everything in the lab up to the state
where we get a protein crystal. When Cornell
High Energy Synchrotron Source (CHESS) is
in operation, we go down the road and
shoot our crystals. These experiments are
called diffraction experiments. We take the
crystal of our protein of choice that we
grow in the lab, go the synchrotron, mount
it, shoot it with the x-rays, and take the
data back to the lab to work with it. The
data are images—pictures with a lot of dark
spots—diffraction spots, which represent the
position of the electrons in our crystal. High
electron density marks where the protein is
and provides the coordinates of the atoms. 

We process the data in the computer and
solve the structure. We get an electron den-
sity map calculated from the diffraction
patterns, and then it is a three-dimensional
jigsaw puzzle. We see the density on the
screen, which is like a sausage, and we fill
in the building blocks of our protein. The
best analogy is a three-dimensional jigsaw
puzzle—we know what we have to build
and what it looks like physically, and we
start putting the pieces together. 

How did you arrive at your career in the 
sciences and in academia?
In my teens I took biology, chemistry, and
math in school, and they were my strong
courses. Not because I thought I wanted to
do science, but because this was what excit-
ed me. After school, the next decision was
to go to the university or find a job. I
decided to study biology and really enjoyed
it, but I did not think about a career at that
time. It was just something I enjoyed. I did

not worry about what came after my study.
That kicked in during my PhD at the Max
Planck Institute.

I was in a high-profile group doing exciting
stuff—immersed in the lab with good post-
docs, students, and very good mentors. I
started to feel, “This is a life I enjoy.” Because
we spend so many hours in the lab and the
office, we have to feel this way about science.
We must have the passion, otherwise it
would not be a good job. 

I went to a very good lab for my postdoc at
Rockefeller and Berkeley. It was at this point
I thought about a career—whether a position
in a biotech company or a pharmaceutical
company would have aspects that I would
like better than academia. When I discussed
this with my mentor, he advised, “If you
want to be your own boss and decide what
you do on a daily basis, stay in academia.” I
like to come up with my own projects, and I
like to be around students who are excited
about what they are doing. 

This reminds me of another reason why I
like Cornell. It was not apparent when I
interviewed, but has since come to light in
the three-and-a-half years I have been here:
working with undergraduates is a great
pleasure. They are not as hyped-up as 

graduate students who feel the pressure of
graduating, publishing, and making career
decisions. Undergrads are much more pure,
or freer, and they have enthusiasm about
science. I really enjoy that scene.

What is uniquely Cornell?
One unique thing about Cornell is the bio-
physics program, which draws many top
students. It is unique because it is so focused
on physics, whereas other biophysics programs
in the country are structural biochemistry or
quantitative biochemistry. This distinctive
difference makes the students very strong. It
is one of the best graduate fields we have
on campus. Cornell also competes with the
top schools, so it is uniquely challenging.

What are you looking forward to doing?
I am looking forward to finding research
collaborators at Weill Cornell Medical College
and to interfacing with people in the nano
sector here in Ithaca. I want to think about
new ways of detection, such as biosensors
for our research. I go back and forth with
my research priorities. First, I think that I
should focus on what I am good at because
that is my bread and butter and that is what
will give me publications and funding. But I
must also think about new things. There
has to be a balance. 

Deciding to come to Cornell was a no-brainer in
the end. It was the best in terms of scientific
environment and personal preferences. And to
try out a smaller town would be a positive
challenge.



As assistant professors, we do not have
extra time—if I am lucky, I can go home
and relax for a few hours. I came to Ithaca,
for example, with high ambitions of trying
sailing and rock climbing, but I have not
found the time.

When you are not in the lab or office, what do
you do? 
My second passion is music. I do not play
an instrument, but I listen to music con-
stantly, even when I work in the office. It is
a driving force and motor for many things.
I enjoy going to concerts. I love live music.
I like the outdoors—hiking and biking.

What is your favorite kind of music?
I am a mixed bag. I listen to electronic music
of a particular kind. I like contemporary
classical music and the usual classical music.
The music must challenge my ear. I still like
college campus music, the live concerts that
I cannot go to because I am twice the age of
the audience and have supposedly outgrown
that type of music. When I first came to
Cornell, I went to one of the concerts at
Barton Hall and ran into my undergraduate
students. Some genres of music I like are not
performed in Ithaca, and that is certainly 
a challenge. New York City, however, is
close by—a weekend trip away—so we do
that often.

What do you do in New York City?
I look for a particular type of electronic
music, not the rave type of the college stu-
dents. It usually attracts the mid-20s to the
mid-30s crowd, and it is the kind of elec-
tronic music found in a club-based
environment, or it can be enjoyed at home.
We also go to New York City for dance per-
formances and shopping. It is invigorating
to walk around and see people on the
streets in a city. Ithaca is beautiful, but
there are moments when I feel that I need
to see people moving around on the streets
as in a big city. 

How do you find living in Ithaca?
Coming from Europe, it’s nice to have seasons
again, which I missed. I grew up in Cologne
and studied in Munich. Ithaca can be a
challenge if you are used to a big city,
however. It actually depends on how many
things you miss at the end of the day. My
challenges are the availability of live music

in my favorite genres and good record
stores. In Berkeley I would shop at the best
record stores I could imagine. I was there
twice a week and that was my two hours of
spare time.

What is wonderful about the area? 
The outdoors and the friendliness of people—
it’s nice to see people I know when I go to
the supermarket and to restaurants. For the
size of the town, Ithaca is rich in culture.
We have a very high quality of life in Ithaca
and at Cornell, where we are not struggling
with a salary to live and compromising 
on daily things like good food and good
restaurants. I enjoy this in Ithaca.

In Ithaca, what is supportive of the lifestyle
you want to live?
The short distances—we do not have long
commutes. It is easy to get from A to B. 

What is your favorite spot on campus?
The synchrotron. We usually get 24-hour
slots, and we stay there for 24 hours. I love
this type of work. It is a quiet place, even
though it has a lot of background noise. It is
soothing. When I work at the synchrotron, I
am relaxed and excited at the same time.

What is Cornell’s research distinction?
For me, it is scientists like Watt Webb,
Harold Scheraga, Rick Cerione—people who
stand out and are focal points for interac-
tions. These individuals brand Cornell for
the life sciences. 

What is Cornell’s greatest strength?
Weill Hall is a perfect example—Cornell’s
greatest strength is its interdisciplinary
research.

For more information:
E-mail: hs293@cornell.edu
Website: http://web.mac.com/holger.sondermann/
Sondermann_lab/Home.html
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Years as Cornell faculty
3.5 

Came to Cornell from
University of California–Berkeley

Favorite spot on campus
The synchrotron

Cornell’s research distinction
Cornell faculty who are well known in
their fields

Cornell’s trademark
Interdisciplinary research

I am also
Passionate about music
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