52 1v GUAN PANG?, FENG CAI%, RENWEI GAO?, THOMAS EBNER3, MICHAEL MAYRHOFER-REINHARTSHUBER3, PHILIPP KAINZ3, CHRISTIAN P. KUBICEK?, IRINA S. DRUZHININA!

REPAINT = THE ARTIFICIAL INTELLIGENCE ALGORITHM FOR COMPREHENSIVE PHENOTYPING OF CONIDIAL FUNGI

'Fungal Genomics Laboratory (FungiG), Nanjing Agricultural University, Nanjing, China; 2School of Ecology, Sun Yat-sen University, Shenzhen, China; 3KML Vision GmbH, Graz, Austria; # Institute of Chemical, Environmental and Bioscience Engineering (ICEBE), TU Wien, Vienna, Austria

FungiG 22t KMLVISON 1KOS A

Fungal Genomics Laboratory

In fungi, the genetic distances assessed from the genomes are huge, and the two seemingly similar molds belonging to one genus can share only the

three quarters of their genes, i.e., differ as humans from fish. The understanding of these genomic variants requires the consideration of fungal P [ [_Ol IJ\ ‘:S [J [_TS B/l\ S ED O [\[ T[‘[ E /3\ [\[/3\ I-_\rs [S O [_‘ 55 STR /3\ ”\[S O “ / /f [C[‘,r(j/) l:/f /—\/[-/jl

phenotypes. However, in situ studies of fungal biology are impeded by the identification ambiguity, their diminutive bodies, which develop inside a

substrate and have irregular life cycles and exceptional metabolic and ecological plasticity. Therefore, the interpretation of the genomic traits

frequently solely depends on in vitro phenotyping, and the lack of quantitative measures can represent a bottleneck for understanding different R STRATEGY THE “CONIDIAL” OR “CLONAL” STRAINS: IF THE FUNGUS CAN GROW K STRATEGY THE “SEXUAL” STRAINS: IF THE FUNGUS CAN GROW AT LEAST A BIT, IT OPPORTUNISTS MANY STRAINS HAVE A MIXED PROFILE WITH

phylotypes. AT LEAST A BIT, IT TRIES TO PRODUCE SPORES AT THE FIRST INSTANCE. MOST AERIAL HYPHAE ARE TRIES TO PRODUCE AERIAL HYPHAE AND RARELY MAKES CONIDIA! IT IS LIKELY THAT THESE STRAINS NEED THE TENDENCY TOWARDS ONE OR ANOTHER PATTERN AND CONDITIONAL DEVELOPMENT
. . . . . o . . CONIDIOPHORES. THESE STRAINS LIKELY LIVE IN AN UNSTABLE ENVIRONMENT AERIAL HYPHAE FOR MATING. BUT NONE OF THEM BEHAVES AS EXPECTED (AVERAGE, SEE BELOW)
In this study, we aim to develop a high-throughput comprehensive phenotyping system for conidial fungi in pure culture. We consider that ’ Linear growth
henotypes should be assessed (i) at several stages of the life cycle (the development), (ii) in versatile nutritional conditions, (iii) exposed to a . - . . . - rate on
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variety of abiotic stressors, and (iv) be quantitative.
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The commonly used Biolog FF MicroPlates containing 95 carbon sources and water offer a convenient platform for such phenotyping. These ﬁ g an . . . 126 130 0.D. 750 m PET
microplates can be inoculated with spore suspensions either in a semisolid Phytogel or water. In addition, FF MicroPlates can be supplemented with :' E \ day
xenobiotics or stress-generating compounds (e.g., ROS-generating chemicals or osmolytes) and exposed to different spectra of electro-magnetic ...'E'_J 8 E N 100 —168
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darkr,)ess ’ ’ enotype Dixel The development of fungi in microplates can be divided into at least four stages and quantified (Cai et al.,, 2020). First, the spore germination is best reflected by the turbidity values at 490 nm
I\/IicroArray ELs, corresponding to the intensity of the red formazan dye formed when the iodonitrotetrazolium violet incorporated into FF MicroPlates is reduced by succinate dehydrogenase (citric acid cycle). Second,
(turbidity) % area covered the development of feeding hyphae is assessed by the turbidity values at 750 nm at multiple time points. Then, the reproductive potential of a fungus (aerial stages) is assessed by analyzing high- Formation of non-feeding
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substrate, (the growth rate is assessed by
Prior to well analysis, the individual positions of the wells are determined by finding the well plate structure in the image. The detected wells are cropped and resized to a fixed 256x256 pixels to become invariant against BIOLOG as turbidity at 750 nm)

changes of image size. To separate regions covered by conidia or hyphae, we use a machine learning algorithm based on a U-Net (Ronneberger et al., with an InceptionResNe ackbone (Szegedy et al., . The _
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