Algorithm for confrontation assay quantification (ACAQ):
Label-free image analysis supported by Hessian filtering
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Label-free image segmentation

Workflow based on fluorescence labelling Hessian filtering identifies macrophages and spores Label-free segmentation of immune cells and invading spores
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> Label-free segmentation reveals real sample behaviour, i.e. without the labelling affecting the biological process [1]
» Sample preparation without labelling is simpler, faster (allowing high-throughput) and cheaper
» Label-free analysis methods are applicable in samples where labelling is not at all possible.

GitHub nhttps://github.com/applied-systems-biology/ACAQ
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Application 1: direct biological effects of cell labelling

Labelling all spores, outside spores and macrophages Labelling the macrophages decreases phagocytosis Labelling the fungal spores increases their phagocytosis
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» Labelling macrophages with live-cell dye decreases their phagocytic activity [2]
» Labelling fungal spores with FITC increases their vulnerability to immune cell reactions. [2]
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Application 2: the geographical origin determines the vulnerability of fungi
The Lichtheimiaspecies ) Clustered phagocytig behaviour Geography vs. phagocytic behaviour Geography vs. fungal morphology
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‘= 000 » Fungifrom Africa are the most resistant to macrophages
. » Fungifrom Asia are the most vulnarable to phagocytosis. [3]
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Application 3: tracking of unlabelled nematodes Application 4: intravital imaging of the liver
Label-free analysis of C. elegansactivity quantifies unique worm-fungus-bacteria endosymbiosis Drug delivery study without direct tissue labelling
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» Unlabelled nematodes are also segmentable via ACAQ

» Worm motility ratio reveals endosymbiotic protection of fungi. [4]
» Morphokinetic segmentation identifies liver tissue components

» Intravital imaging aids the optimization of nanoparticle delivery. [5]
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