
BIODEGRADATION / MICROBIOLOGY

“FEW MICROORGANISMS CAN BE CULTIVATED USING CLASSIC         

METHODS. IF WE WANT TO UNDERSTAND WHAT THEY DO OR ARE 

CAPABLE OF, THEN WE NEED TO INVESTIGATE THEM USING               

NOVEL METHODS.“
          

Dr. Dietmar Pieper, head of the Biodegradation research group

Although we have a relatively large amount of informa-

tion about some individual microorganisms, we have 

very little knowledge of how they interact in complex 

communities comprising millions of cells or thousands 

of species. “The current decisive difference, to our 

knowledge, between these two habitats – soil and 

human – is that methods of molecular ecology have 

given us an initial insight into the complex interactions 

between soil microbes.

BACTERIA FORM HIGHLY SENSITIVE 

COMMUNITIES – WE KNOW VERY LITTLE ABOUT 

OUR COHABITANTS.

“In contrast, relatively little is known about the inter-

actions of our cohabitants, positive or negative,“ says 

Dietmar Pieper. „We know something about a number 

of microbes in the intestine and mouth, but have no 

knowledge, for example, of who 

inhabits our nose, as only a few 

bacteria are able to be isolated 

using classic cultivation methods.“ 

And yet the inhabitants of the 

nose are particularly important, 

as many of us permanently carry 

Staphylococcus aureus in our 

What do we humans have in common with a handful of earth? A handful of earth is home to millions of microorganisms. 

Soil bacteria and fungi process dead vegetable matter and animals, they metabolise nutrients and harmful substances, 

they break down large molecules into smaller ones, and thereby contribute to the function of metabolic cycles. The same 

is true in our intestine. Our digestive tract is heavily inhabited by microorganisms that help us to draw the energy for a 

long afternoon from what we eat for lunch. There are similarly dense populations of microbes in our nose, on our skin and 

in our mouth.

BACTERIAL COMMUNITIES – MORE THAN THE SUM OF THE BACTERIA

k  Ecology

Field of biology that 

investigates the inter-

action of organisms 

with one another and 

their environment.

nose. This population with Staphylococcus aureus, 

a so-called hospital bug that develops resistance to 

antibiotics, is not acutely dangerous. However, it may 

become a problem in the case of an impending opera-

tion. It is not known why some of us carry this germ 

in our nose the whole time and some of us do not. 

Similarly unknown is the extent to which the natural 

bacterial flora of our nasal mucous membrane affects 

such a population.

The challenge regarding research on these natural 

bacteria is that they form a highly sensitive community 

that does not adhere to the rules of the laboratory that 

we lay down: they are difficult to cultivate. Most of 

them do not take at all kindly to being separated from 

their symbiotic partners to be cultivated in petri dishes 

as so-called pure cultures. To understand microbial 

communities it is not only necessary to examine 

individual bacteria or defined mixtures, but also to 

attempt to analyse these communities with methods 

other than those that depend upon culturing bacteria 

in a petri dish. The techniques for such investigations 

do not originate in infection research, but in ecology. 

Investigating complex communities in nature and their 

co-operation in the degrading of harmful substances 

such as benzene or dioxins forms the scientific basis 

of these methods. “Investigating complex communi-
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DIETMAR PIEPER 

Dietmar Pieper studied Biology, focusing on Microbiology, at the universities of Gießen and Göt-

tingen. During the course of his PhD at the University of Göttingen and the University of Wuppertal 

(1986) he investigated the microbial degradation of harmful substances. In the following years he 

went on to broaden his knowledge of microbial degradation through bacteria and fungi as a postdoc 

at the Institute of Microbiology at the University of Stuttgart (1986 – 1988) and the Institute of 

Biochemical Plant Pathology of the GSF Munich (1988 – 1990). In 1991 he moved to the HZI – then 

GBF – and has been head of the Biodegradation research group there since 1992. The research 

group is primarily involved in investigating the function and optimisation of microbial communities 

for the degradation of harmful substances under in-situ conditions. The group is currently focus-

ing on communities that are associated with humans and interactions with pathogens, based on 

knowledge and methods acquired in the scope of the characterisation of microbial communities in 

contaminated environments.

Dietmar Pieper separates the genes of 
the bacterial communities in transparent 
gels.

ties in soil or water is very similar to analysing the 

germs that live alongside us.“

Instead of isolating each individual bacterium – which, 

as stated above, the bacteria do not appreciate, and 

which is also almost impossible in view of the almost 

unimaginably large numbers involved – Dietmar Pieper 

takes a look at the genes of the community as a 

whole: he searches through the colourful mix of bacte-

ria for genetic fingerprints that will reveal to him which 

microorganisms are currently active in the bowel, on 

the skin or in the nose. 

But what is the purpose of this? “More and more sig-

nificance is being attributed to the interaction within 

bacterial communities in the distribution of potentially 

dangerous microorganisms, in complex illnesses, 

but also in modern transplantation medicine,“ says 

Dietmar Pieper. “Artificial surfaces that are inserted 

into the body such as new joints or as stents tend 

to become populated by biofilms. This often leads to 

k Staphylococcus 

aureus

Type of Staphylococ-

cae. Found throughout 

nature, also inhabits 

humans. A number of 

strains are resistant to 

many of the antibiotics 

available.

complications.“ Joints become inflamed, stents block 

up. The consequences of these infections are more 

and more subsequent operations, as once a bacterial 

community has formed, antibiotics are powerless. The 

patient has to go under the knife again.

The investigations carried out by Dietmar Pieper‘s 

team on the bacterial communities in gallbladder 

stents of hospital patients show not only an unexpect-

edly wide range, but also interaction between them, 

without cultivation proving necessary. Astonishing: the 

bacteria that populate the artificial stents are usually 

the same as the ones the patients have in their gut 

flora, but their interactions are similar to the microor-

ganisms of dental plaque. “And our next objective is 

to comprehend the interaction between organisms of 

the nasal community and S. aureus in more detail,“ 

concludes Dietmar Pieper.


