MICROBIOME IDENTIFICATION USING SUPER-RESOLUTION DNA MAPPING
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An immense number of microbial species live in a symbiotic relationship with their host. The
composition of this bacterial community, known as the microbiome, plays an important role in the
development of many diseases.(1) Recently, for example, our lab discovered how germ-free mice
have a drastic reduction of cerebral Ab amyloid pathology and thus may influence Alzheimer’s
disease.(2)
Currently, identification of species in the gut microbiome using classical nucleic acid-based
techniques proves complicated, as a typical DNA sample contains many different, often very
similar, genomes. We developed a novel concept to
identify species based on super resolution DNA
mapping. In our method, the DNA molecules are
sequence specifically labeled with fluorescent dyes
using DNA methyltransferases. These enzymes
typically possess recognition sequences of 2-6
bases.(3,4) Subsequently, the DNA molecules are
stretched on a coverslip using a novel rolling droplet
method (5) and imaged on a super-resolved fluorescent
microscope (Figure 1). The result is a fluorescent
signature varying over the distance of the molecule that
is specific to the underlying sequence. This signature
can thus be used as a marker for specific sequences,
and provides a way to identify genomic regions and
thus species and their abundance.
Figure 1 Typical example figure of the labeled DNA
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