
MOLECULAR BIOTECHNOLOGY

“WE WANT TO UNDERSTAND HOW THE BODY‘S DEFENCE              

MECHANISM FUNCTIONS BY EMPLOYING INTERFERON THROUG-

HOUT THE ORGANISM, IN EVERY ORGAN, IN EVERY CELL AND AT A 

GENETIC LEVEL!“

          Dr. Hansjörg Hauser, head of Molecular Biotechnology

Sick cells respond rapidly and energetically when they find something inside them that does not belong there.

Whether this is because a pathogen has managed to penetrate our defences, or because the genes are so mixed up that 

the cell is transformed into a cancer cell, they immediately activate our inherent immune system and use messenger 

substances to call for help.

INTERFERONS – THE RAPID REACTION FORCE AGAINST ATTACKERS  

k Interferons

Tissue hormones of 

the body that stimulate 

the immune system 

and have antiviral and 

antitumoral effects. 

Divided into the groups 

alpha, beta, gamma 

and lambda interferon.

k  Oncogene

Part of the normal 

genetic makeup of a 

cell. Functions as a 

cancer gene in the 

event of mutation or 

abnormal regulation.

Interferons Interferons play a particularly important 

role in this defence mechanism. These are protein sub-

stances that trigger an entire cascade of reactions in 

the cell itself, ensuring that even more antibodies are 

formed, thereby warning neighbouring cells: look out, 

I have been attacked by a virus! The interferon docks 

at bonding points on the surface of the neighbouring 

cells and “activates them to produce antiviral proteins 

and activate their defence mechanism,“ explains 

Hansjörg Hauser, head of Molecular Biotechnology at 

the HZI. “If the attack is not from outside, but is an 

oncogenic change, then the interferon turns the cell 

around and blocks the activity of the tumour.“

Viewed super-

ficially, the mechanism 

behind the virus and cancer defence system is wonder-

fully simple. The interferons cause the cells that they 

contact to switch protein production in the area at risk 

from the infection. The altered protein situation serves 

to inhibit pathogens, and viruses in particular. In addi-

tion, the interferon also ensures that the sick cells in the 

problem zones are clearly visible to the immune system 

and easy to attack. The cell identifies itself and the rest 

of the job - destruction - is performed by the killer cells 

of the immune system. “The interferon basically merely 

indicates that the cell is different as compared to the 

way it should be; irrespective of whether this is caused 

by pathogens or cancer genes. Consequently, our infec-

tion research places us in very close proximity to cancer 

research,“ says Hansjörg Hauser.

The interferons work with many mechanisms, no resist-

ance occurs and the construction manual in the genes is 

secured in a manner that leaves almost no room for error. 

The question is: if the interferon system is so safe and fast, 

why is it that we still become ill? “Unfortunately it isn‘t as 

simple as that,“ says the scientist.
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Influenza, hepatitis and herpes viruses, together with 

many other successful pathogens, have learned how to 

neutralise the interferon system. “The question is: how 

does the interferon system counteract the sick cells and 

how do the viruses try to evade it?“ 

The conclusion appears simple: if the body‘s own 

system is not working, then the interferons must come 

from outside, in the form of medicines. 

This works. The problem is that the interferon reacts so 

quickly and fiercely that the patient suffers side-effects 

that are equally fierce. “As a consequence, the inter-

ferons are now only used in the treatment of chronic 

hepatitis and certain tumours.“ The HZI biotechnician 

thinks a step further, however. He sees the mechanisms 

behind the interferons as offering potential for new 

therapeutic approaches. In order to investigate these 

mechanisms he is examining the principles of the inter-

feron system. “If we understand how cells can avoid the 

grasp of the immune system, then we have the key to 

infections and cancer,“ Hansjörg Hauser is convinced.

HANSJÖRG HAUSER

Hansjörg Hauser initially studied food technology and nutritional science, turning to biology in the 

course of postgraduate studies at the University of Konstanz. Following post-doc periods at the MPI 

for Molecular Genetics in Berlin and the German Cancer Research Center in Heidelberg, he came to 

Braunschweig to the HZI, formerly GBF. Here he began to investigate the interferon system. He later 

expanded his activities to address biotechnological issues that have now extended into the field of 

genetic and cellular therapy, initially as a research assistant, then as a research group leader. Since 

1995 he has been department head in the field of Molecular Biotechnology. The realignment of the 

GBF as a centre for infection research refocused the immune defence against viruses in the fore-

ground of his activities. His fascination with fundamental scientific questions remains undimmed.

k  Pathogenes

Triggers for illness. 

In infection research 

microorganisms 

are meant in the 

narrower sense.

 

k Hepatitis

Inflammation of the 

liver. Triggered by viral 

infection and other 

causes

Using laser bleaching to measure 
the dynamism of cytoplasma - core 
transport in a signal protein.

A virus infection triggers the 
interferon system (systemic 
depiction of the molecular 
occurrences).

Signal protein moving from 
the cytoplasma (left) to the 
core (right) following inter-
feron stimulation of the cell.


