
CELLULAR PROTEOME RESEARCH

“PROTEINS ARE THE FUNCTIONAL UNITS OF LIFE. WE WILL ONLY 

UNDERSTAND HOW LIFE REALLY WORKS IF WE UNDERSTAND THEM 

IN THEIR ENTIRETY, I.E. TRULY UNDERSTAND THE PROTEOME!“

         Dr. Lothar Jänsch, head of the Cellular Proteome research group

the Listeria abuses for its own purposes are transmit-

ted by so-called kinases. Lothar Jänsch therefore 

focuses on these protein components. With around 

500 members, kinases are one of the largest 

enzyme families in human cells. 

Enzymes are biocatalysts. The 

task is to alter the structure 

of protein components 

– and in the process 

alter the biologi-

cal characteristics 

of the entire protein. 

Kinases specialise in 

transmitting informa-

tion. “Around 60 

kinases are found 

on the surface 

of human cells 

alone,“ says Lothar 

Jänsch. “They 

recognise whether 

specific messenger 

substances are found on 

the cell surface and conse-

quently become active.“ Active means that the kinase 

changes another protein – frequently another kinase 

– on the interior of the cell by transferring a molecule 

component and thereby establishing or interrupting a 

connection to another molecule. This partner on the 

inside passes on the information by altering another 

Proteome research is a complex matter. Generally speaking, it concerns research into the proteins of a cell – or an entire 
organism: not only to determine which ones are present and what they look like, but primarily to see what they do in the 
cell, and when. The reason behind this is that proteins control our lives. They are something like the manufacturers of our 
genes and are involved in all processes of life. If we understand the proteome, then we are a major step closer to under-
standing life itself.

k Proteome

Full complement of 

proteins at a specific 

time, related to the 

object under consid-

eration (cell, compart-

ment, living organism).

k  Kinases

Enzymes from the 
class of transferases.

It is difficult to pinpoint exactly where the problems 

begin in proteome research: is it the 

over 100,000 different 

proteins that a cell is able 

to construct and use? Or 

the fact that a cell can 

change its protein spec-

trum within incredible short 

space of time? Is perhaps 

deciding which cell is the right 

one the biggest problem? 

These questions could go 

on for page after page, but 

it is answering them that 

is the task of Dr. Lothar 

Jänsch and his Proteome 

Research research group 

at the Helmholtz Centre 

for Infection Research. The 

analysis of the proteome is not 

an end in itself, naturally. Lothar Jänsch 

aims to use the movements and actions of the 

proteins in cells to determine what happens within a 

cell following an attack by a pathogen. What results 

from the docking of a bacterium to the attacked cell? 

What signals are triggered within the cell? “We are 

investigating Listeria that cause severe meningitis 

and prenatal infections. And we know that the bind-

ing of Listeria to host cells alters the signal paths in 

the cell,“ explains Lothar Jänsch. These signals that 

Post-translational modifica-
tions alter the structure and 
function of kinases.
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molecule in turn; with the information progressing in 

a form of Chinese whispers. In this way, information 

is transmitted into the cell and within the cell itself. 

And Listeria tap into this cell communication by dock-

ing onto a receptor kinase on the cell surface.

This first step in an infection is decisive for possible 

defensive strategies. And when researchers see the 

path that signals take in an attack by Listeria they can 

also see where they can interrupt a signal chain in an 

infection in order to block the attacker. But how do 

you observe the cells in “Chinese whispers“? Lothar 

Jänsch and his team have developed a new technol-

ogy for this. This enables them to ”capture“ all of the 

kinases in one cell. First they simulate an infection 

by Listeria, wait a specific time, dissolve the cell and 
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investigate the spectrum of the kinases in the cell 

fluid. “This enables us to find out which of the kinases 

are active in an attack and which other proteins they 

transfer components too. We are therefore following 

a chain of signals.“ In other words, they take a before 

and after picture of the proteins in the cell. Before: 

without a pathogen binding onto the surface of the 

host cell. After: shortly after the attacker has docked.

And when the cell biologists know which kinases do 

what, then they can look for agents to block the cen-

tral points of this signal chain. “Kinases are therefore 

one of the great hopes of modern pharmacy. They are 

the basis for a completely new therapy strategy for 

combating bacteria and viruses.“

k Receptor

Protein or protein 

complex that binds 

particles to the cell 

surface which are then 

transported inside the 

cell or which trigger 

internal signal 

processes.

Quantitative proteome research requires the development and 
application of bioinformatic procedures.

In addition to the analysis of infected host cells, cellular proteome 
research also investigates the signal processes of activated immune cells.


