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”THE PROCESSES INVOLVED IN AN INFECTION ARE SO COMPLEX 

THAT WE NEED TO DEVELOP MODEL SYSTEMS THAT ARE AS SIMPLE 

AS POSSIBLE IN ORDER TO INVESTIGATE THEM SYSTEMATICALLY.“

Dr. Dagmar Wirth, research group leader Model Systems for Infection and Immunity

When infection researchers investigate the paths that pathogens take in the body, or search for new active substances, 

they cannot do this on humans. Infecting humans with hepatitis viruses, HIV or salmonella in order to discover what oc-

curs in their cells is inconceivable. The same also applies to testing a new medicine on humans first. Instead, infection 

researchers require models.

MODELS FOR ALL CASES 

k  Screening

Systematic testing 

procedure to identify 

specific characteristics 

of the test objects 

from a large number of 

samples or people.

k  Stem cells

Body cells that can 

differentiate in various 

cell types or tissues.

Stem cells generate 

daughter cells that 

in turn are also stem 

cells. What these de-

velop into depends on 

the biological environ-

ment in which they find 

themselves.

“And we create predictive models which enable these 

specific scientific questions to be answered,“ says 

Dagmar Wirth, head of the Model Systems for Infec-

tion and Immunity research group. Predictive models 

may be cell cultures or tissue samples. Infection 

researchers can use these to test what occurs with 

the cells during an infection, or with an active agent   

long before they even begin planning experiments 

on humans. The art of developing such models is to 

have the cells react in the way the cells of an animal 

or human would. Because the cells originate from 

animals or humans. Some are genetically modified, 

for example to obtain a human-like response from an 

animal cell. “Cell test systems such as these are used 

very frequently,“ says Dagmar Wirth. “The problem is 

that the many experiments in research, as well as the 

screenings in the pharmaceuticals industry, require 

significantly more cells than can be obtained from ani-

mals or humans. And the cells of the various donors 

are often very different to one another.“ The cells are 

therefore multiplied. 

Researchers can purchase cells in catalogues, with 

the cells previously developed in a laboratory. How-

ever, the cells are modified for this mass expansion, 

acquiring properties that are very similar to those of 

tumour cells. Tumour cells specialise in fast reproduc-

tion, but lose their natural function in the process. A 

liver cancer cell can therefore multiply very rapidly, 

but its capabilities, such as the ability to degrade 

toxins, are lost in the process. Simulating the natural 

processes within the body with such a cell is difficult. 

And this is where Dagmar Wirth comes in. She has 
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DAGMAR WIRTH

Dagmar Wirth studied chemistry at the TU Braunschweig (1982-1987) and already developed an 

interest in biochemical and biological subjects during the course of her studies. Whilst performing 

her PhD at the HZI – at that time GBF – she investigated the function of specific chromosomal ele-

ments that regulate the arrangement of DNA in the cell and the expression of genes in eukaryotes. 

Following this, at the HZI and Hannover Medical School she became involved in the development of 

viral vectors for the transfer of genes in cells and for gene therapy. Since 2006 Dagmar Wirth has 

been head of the Model Systems for Infection and Immunity research group at the HZI. She focuses 

on technologies that enable her to develop specific infection models that can then be used in infec-

tion research. She also develops technologies for biotechnological applications.

developed a system that makes completely normal 

cells divide and grow until she has as many of them 

as she requires – and then she simply switches off 

the proliferation mode of the cell. “An example on 

which we are testing this is differentiated cells and 

stem cells from blood or vessels. These cells are 

rare and so far there has been no opportunity of 

expanding them outside of the body.“ Instead, the de-

velopers are attempting to insert into the cells genes 

that enable cells to grow. These genes are activated 

via switches. When enough cells have been generated 

the researchers switch the function off again and the 

cell returns to its normal function – without dividing 

further or having any of the other characteristics of 

a tumour cell. “We pack these so-called switch gene 

cassettes into viruses and can therefore insert them 

into cells in a targeted manner.“

If the researchers have a particularly complex ques-

tion that cannot be answered with cells, then Dagmar 

Wirth develops a matching animal predictive model. 

The model organism most frequently employed is that 

of a mouse. And although humans do not appear to 

have much in common with the little rodents at first 

glance, in fact they are genetically very similar to us 

and therefore play an important role in research into 

infectious diseases. 

However, in spite of the genetic similarities, mice are 

simply not humans. So the mouse organism has to be 

made more similar to the human organism. The impor-

k Hepatitis B

Infectious disease 

of the liver with the 

hepatitis B virus, the 

infection may be acute, 

but sometimes also 

chronic. The most 

common virus infection 

worldwide and the 

most common cause of 

chronic liver disease.

tance of this adaptation can be seen in the example 

of hepatitis B virus. This is the most common viral 

infection worldwide – the traces of a hepatitis B virus 

infection can be found in the blood of approximately 

one person in three. The viruses attack us, quickly 

triggering an acute infection and then embedding 

themselves permanently in the liver cells of around 

10 percent of the patients. The consequences are 

cirrhosis and cancer of the liver. “The problem with 

developing models is that the liver of a mouse cannot 

be infected with hepatitis B viruses,“ explains Dagmar 

Wirth. She therefore smuggles the hepatitis B virus 

gene into the cells of the mouse in a way that enables 

her to mimic parts of the infection with hepatitis B 

viruses in the mouse. 

“We have developed a system that enables genetic 

changes to be inserted into the makeup of the cells   

and at the point where they can function the most 

effectively.“ She is therefore bringing the research-

ers closer and closer to gaining an understanding of 

infections.


