A high-throughput method for evaluating bacterial dispersal on hyphal networks

Guillaume Cailleau’, Melissa Cravero!, Aureline Bouchard', Martin Darino?, Achala
Narayann?®, Peter Kennedy?, Buck T. Hanson*, Aaron Robinson*, Julia M. Kelliher*, Patrick
S.G. Chain*, Saskia Bindschedler!, Pilar Junier™

'Laboratory of Microbiology, University of Neuchdtel, Neuchdatel, CH-2000, Switzerland

2Molecular Plant Pathology, Department of Biointeractions and Crop Protectio,
Rothamsted Research, Harpenden, Hertfordshire, AL5 2)Q, UK

*Department of Plant & Microbial Biology. Wardle Chair of Microbial Ecology, Department
of Plant & Microbial Biology. University of Minnesota 1479 Gortner Ave. St. Paul, MN 55108,
USA

“Bioscience Division, Los Alamos National Laboratory, Los Alamos, NM 87545, USA

Oral presentation (presenting author: P. Junier)

In complex and heterogeneous environments, the hyphae of filamentous fungi and
fungal-like OQomycetes are known to provide a support for the dispersal of other
microorganisms. The use of these “fungal highways” is regulated by the interplay of both
physical and biological constraints. Therefore, the ability of different species to establish
fungal highways must be verified experimentally. Several experimental devices that can
test specific pairings exist. However, these methods are time consuming and cannot be
applied at a large scale and high-throughput format. Today, three-dimensional (3D)
printing offers fast translation between digital design and a finished product, allowing the
testing of intricate designs with greater reproducibility, and faster production times. In this
study, we used 3D printing to develop an experimental tool to allow fast and high-
throughput evaluation of bacterial dispersal on hyphal networks. Different materials and
designs were tested to produce a “crossing bridge”, which the fungal-bacterial couples
can use to traverse to the opposite well. The design allows for the simultaneous testing of
multiple species and the inclusion of any culturing media.

The devices were evaluated with several fungal and bacterial species and the
performance of designs was compared. The optimal topology was selected to evaluate
the effect of multi-trophic conditions on the effectiveness of the transport. The
comparison of a high- and low-nutrient media showed that bacterial transport is more
effective under low-nutrient conditions, despite the fact that fungal growth was slower.
This study provides an easy-to-implement approach for evaluating the effective transport
of bacteria by fungi and fungi-like hyphal networks.



