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'We are already on the trail of one antibiotic'

Almost all known antibiotics originate from soil micro-

organisms but only a fraction of the billions of bacteria

and Íungi which can be found here has been identified.

Dutch researchers are looking at how this untapped

reservoir of micro-organisms can be made useful to
society, such as the production of new enzymes or

antibiotics.

Tested on multi-resistant bacteria
Two years after the start of Flagship 7, which is divided

into different clusters, Raaijmakers can present the first
promising results. "We are already on the trail of one

putative new antibiotic and its corresponding biosynthetic

machinery," he says. "lt has been tested on multi-resistant

bacteria found ln humans and animals with a positive

result in a number of cases." The next stage involves

working with the private sector to assess if and how these

antimicrobial compounds can actually be made useful for
the pharmaceutical industry. The sequencing of genomes

of other yet unknown bacterial species selected in 2013 is

also on the to-do list for 2014.This genetic code can then

be analysed to see if it contains genes to match certain

groups of bioactive compounds.

Fungi in agriculture, horticulture and aquaculture
Raaijmakers works for the Netherlands lnstitute of Ecology
(NIOO-KNAW), where he heads the department of
Microbial Ecology. "Discovering new microbes, and new

antibiotics and volatiles is one of the focus points of our

research programme," he says. "We not only focus on

resistant bacteria but also on emerging fungal pathoqens

found in agriculture, horticulture and aquaculture.

Discovering new enzymes which can break down

substances like plant materials so they can be processed

into other useful building blocks is also part of our

research area but is still in the early phases."

Useful bycatch
While every project involves results that could be predicted

to some extent, the team did make one surprising

discovery in 2013. "Some of our research involves

identifying new bacteria which can stimulate plant growth

and which properties are involved in this," Raaijmakers

says. "We've noticed that if you add specific beneficial soil

bacteria to plant roots, the plant undergoes substantial

chemical changes. For example,the concentration of
several plant substances, which can have a positive effect

on human health, increased significantly. But we also

noticed that bacteria were triggering the biosynthesis of
some plant chemical compounds that are siill unknown to
us. Together with metabolomics groups from Wageningen

and Leiden University, we are now going to look at what
these compounds actually are, how they work and if they

could have specific applications for society." This

considerable bycatch has since been upgraded to an

important new part of the research programme.

Making clever choices

Research into new micro-organisms is not simple. To

identify new antibiotics, micro-organisms need to be able

to grow. Some microbial groups cannot be cultured or
grow extremely slowly. And if they do grow well, they may

not make the desired compounds. "You have to make

clever choices to discover something new," says

Raaijmakers. "We select natural environments with a high

chance of finding new things. For example, we use soils in

which certain plant fungi rarely cause problems. In projects

like this, such a choice is crucial in determining whether or

not you make a new discovery or simply come up with a

substance you already know."

The research project' High-throug'hput
experimentation and metagenomic mining' will run

until 2017. The Netherlands lnstitute of Ecology and

Wageningen University are working together on the
project with Leiden University, BioDetection Systems

BV and MicroLife Solutions.


