
INFECTION GENETICS

“GENETICS IS ONE OF THE MOST INFLUENTIAL FACTORS IN               

INFECTIOUS DISEASES. WE STILL KNOW FAR TOO LITTLE ABOUT 

THE COMPLEX INTERACTION OF HOST GENES DURING THE      

COURSE OF AN INFECTION.“  

                              Prof. Dr. Klaus Schughart, head of the department of Infection Genetics

There is now good evidence that the severity of an 

influenza infection is also controlled by the genetics of 

the host organism. The nose is running, the head aches, 

legs are heavy. With each sneeze the influenza viruses 

spreads into the environment in fine droplets and hitting 

the nearest nose. But why does one of your colleagues 

become very sick, whereas your other colleague is show-

ing almost no sings of an infection?

The host responses can no longer be ex-

plained by single genes as described 

in textbooks for Mendel‘s work 

with peas. Rather, there are 

many genes involved which 

interact with each oth-

er. To find out which 

genes influence 

one another, Klaus 

Schughart and 

his researchers 

investigate mice. 

Because mice are 

a bit like people – at 

least from a genetic 

viewpoint. And their 

genes have been very 

thoroughly investigated. In 

addition, there are many differ-

ent strains that differ genetically from 

one another. “We keep different strains of mouse, the 

genetic information of which we know very well,“ explains 

Klaus Schughart. “Within a given strain all the mice are 

genetically as identical as monozygotic twins.“

When scientists cross different strains with one another, 

the result is new families of mice, each of which has its 

own genetic structure. “This enables us to observe how 

the different mouse families react to an 

infection and subsequently to 

determine which combina-

tion of genes is decisive 

for the susceptibility 

or resistance of an 

infected  host.“ 

The illness 

that Klaus 

Schughart 

employs to 

investigate 

the genetic 

susceptibil-

ity of the mice 

is the influenza 

virus infection. The 

researchers generate 

enormous amounts of data 

by infecting individual mice from 

the different families with the same 

What role do host genes play in infectious diseases? What role do the genes of the pathogens play? Is it possible to 

simulate the complex molecular interaction of the host and pathogen on the computer? These are questions that are 

now possible to address because we have a good knowledge of genes and their functions in humans, animals and other 

organisms. Klaus Schughart is looking for answers to these questions. Researchers already know from cardiovascular 

diseases, neurological complaints or allergies that they are triggered by a complex interaction between variations of 

many genes.

SICK OR NOT SICK – ALSO A QUESTION OF GENES

k The Flu

Acute inflammation of 

the respiratory mucous 

membrane in associa-

tion with febrile and 

respiratory symptoms. 

Triggered by an influ-

enza A virus infection.
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pathogen and then examine how the mice react to the 

infection. Experiments that have to be carried out on 

animals, because it cannot be done in humans for ob-

vious ehtical reasons. In this way, the genetic structures 

of the animals can be linked to their response to the virus 

or the bacterium. 

A single research team is unable to tackle a Herculean 

task such as the complex analysis of genetic inherit-

ance on its own. The consequence: Klaus Schughart has 

established a network of ten research institutes and uni-

versities in Germany and the Netherlands. GeNeSys, the 

abbreviation for “German Network of Systems Genetics“, 

allows system geneticists to access a common resource 

of mouse families, data and bioinformatic analysis tools. 

In addition, he and his colleagues at university research 

institutes investigate infections with Staphylococci, 
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Klaus Schughart studied and received a PhD in Biology at the University of Cologne. Following this, 
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Prof. Frank Ruddle on the embryonic early development of mice. From 1990 to 1995 he was head 
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the GSF department of Mammal Genetics. Between 1997 and 2001 he was head of the Molecular 

and Cellular Biology Department of Transgene S.A. in Strasbourg, conducting research in the field 

of gene therapy. After this his career path led him to Braunschweig: from 2002 he was responsible 

for the Research and Development programme of the Board of Scientific Directors at HZI, also 

heading the Scientific and Technical Services department. Since 2006 he is head of the depart-

ment of Infection Genetics, whilst at the same time he is a professor at the University of Veterinary 

Medicine in Hannover.

A frequently recurring activity in the 
research work: centrifugation.

tuberculosis, parasites such as Leishmania and diseases 

such as septic shock, diabetes and liver fibrosis.

Klaus Schughart is convinced that this model will catch 

on: “Networks of researchers such as this, studying the 

same mouse families and linking their data to one anoth-

er, help to create a focus with which we can understand 

the complex interplay of the genes in the development of 

different illnesses in people, and even their interaction.“ 

Because genetics is one of the strongest influential 

factors in infectious diseases – but we know hardly 

anything about it. k Mendelian 

inheritance

Named after Gregor 

Mendel. Concerns 

the inheritance of 

characteristics, the 

properties of which are 

determined by just one 

gene.

The DNA components are separated in 
special chambers on gel slides.


