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Abstract 
 
From the very outset of microbiology as a scientific enterprise, bacterial culture has 
been the dominant tool of investigation. Developed in the late nineteenth centuries 
by the founders of modern microbiology, this technique has hugely advanced the 
entire field of bacteriology. However, culture has also imposed limitations to the 
field: many bacterial species are not very amenable to culture and are systematically 
overseen by culture-based microbiology. Recent studies have unveiled that these 
difficult-to-culture species are in fact in the majority in our own bodies and in the 
environment at large. Moreover, in modern medicine, many patients receive 
antibiotics. These antibiotics may disturb our normal commensal microbes and 
additionally make it hard to find pathogenic bacteria causing disease, as these will 
not grow well after being targeted by antibiotics. 
For these reasons, we set out to develop a new means of detecting bacteria, which 
would circumvent the need for culture. To do this we focused on detecting bacterial 
DNA directly in specimens. We developed a polymerase chain reaction (PCR) based 
technique, which amplifies a specific region of bacterial DNA that is present in all 
bacteria. The region that is amplified is called the 16S-23S interspace (IS) region. It 
is unique not only because it is present in all bacteria, but also because the length of 
this fragment is unique for the bacterial species it belongs to. We furthermore added 
fluorescent labels to the PCR reaction, which bind specifically to certain phyla of 
bacteria. In this way, we were able to generate DNA fragments from all bacteria with 
a length specific to the species and a color label specific to the phylum they belonged 
to. We coined this technique IS-pro. In this thesis, the basic characteristics of the IS-
pro technique and its application to different microbial niches are explored in detail. 
Moreover, in this thesis we show how IS-pro could pave the way towards culture-free 
microbiology. 
	


