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Introduction

Dictyostelium discoideum is a social amoeba predominantly found in the soil and woodland floor, where it engulfs bacterial prey in its unicellular life-stage. That ability to phagocytose other cells, and its aggregation
and differentiation in its multicellular life cycle stage, make it an ideal biomedical model microbe. Its genome revealed many orthologues of genes of higher eukaryotes and thus it has been used in many studies of
basic biology and disease, including:
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The evolutionary conserved MATE proteins were identified here in D. discoideum, whose role as a model microbe for development and as a preclinical
vehicle for drug transport, put it at the centre of the interesting dichotomy between transports’ biological activity and toxin efflux. Whereas bacterial MATES
mediate antibiotic resistance, in plants examples such as A. thaliana TT12 sequester flavonoids in seedcoat endothelium that alters seed dormancy
(Marinova et al., 2007), or JAT-1 of N. tabacum transports the alkaloid nicotine for its role in plant defence (Morita et al., 2009).
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Flavonoids are polyphenolic compounds, found in many of the plant-derived products we eat and drink, whose many physiological

and developmental effects suggest they could be useful therapeutics. Biological evidence at a cellular level is gradually being published o |- |
Including work using Dictyostelium (Waheed et al., 2014, Ferrara and Thompson, 2019) and supports the idea that some of these secondary | | _/J
metabolites might act on specific targets in particular diseases, improving our understanding beyond the widely cited ‘anti-oxidant, anti-inflammatory,
anti-proliferation and anti-cancer properties’.
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These D. discoideum MATEs may usefully model the human MATEsSs, aid understanding of flavonoids’ effects, and should be considered when using this
model eukaryote to screen drugs.

Novel MATEsS In D. discoideum Flavonoid sub-cellular localisation
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® Ddmate2 Phagocytosis is conserved throughout evolution including mammalian immune
response (Dunn et al., 2018), and is essential for D. discoideum survival. Notably,
there is a significant reduction in plaque diameter after 48 h for both mutant lines,
with a marginal different between both mutant lines (B).

FM4—-64 stained the plasma
membrane and the contractile
vacuole. The merged kaempferol
and FM4-64 staining overlapped, in
agreement with high kaempferol
levels confirmed by LCMS in cell
extracts.

Axenic growth is also markedly reduced in both mutants after 24 h (C).
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C Untreated Of the flavonoids tested, no signal

was detected within the nucleus (D)
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In and out of cells.
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