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APPLICATION NOTE

Microscale Organisms

Fungal Morphogenesis

Fungal structures such as hyphae, spores, fruiting bodies, and mycelial networks are critical to a wide range
of biological and ecological processes. These include nutrient recycling, symbiosis, pathogenicity, and
environmental resilience. Their analysis is essential for understanding fungal biology, species identification,
ecological interactions, and the diagnosis of fungal infections in both clinical and environmental settings.

There is strong commercial and medical interest in fungal imaging, particularly for managing agricultural
diseases, diagnosing human and animal infections, and developing biotechnological and pharmaceutical
products such as antibiotics, immunosuppressants, and industrial enzymes. In pathogenic fungi like Candida
albicans, morphological transitions are directly linked to virulence, drug resistance, and host invasion, making
detailed structural analysis essential for both research and therapeutic monitoring.

Conventional light microscopy can reveal general fungal morphology but often lacks the resolution to
distinguish fine structural details, especially in dense, overlapping, or heterogeneous samples. Features such
as septation, early hyphal emergence, and internal compartments may go undetected. While higher-
resolution methods can overcome these limitations, they typically involve complex workflows that can
obscure native structural relationships. These limitations highlight the need for imaging methods that
combine high resolution, minimal preparation, and preservation of native structure.

Morphological Diversity in Fixed Candida albicans Populations

We have observed that fixed populations of Candida albicans display a mixture of yeast-like cells, pseudo-
hyphal chains, and early hyphal forms within the same sample. Rounded cells are frequently seen clustered
together, likely representing recently budded individuals or spore-like structures.

Chains of elongated cells with visible constrictions suggest pseudo-hyphal growth—a
transitional morphology often associated with increased invasive capacity. Some cells exhibit polarised
extensions at one end, characteristic of the onset of hyphal development. These elongated forms
frequently display distinct internal contrast, which may correspond to vacuoles, nuclei, or intracellular
storage granules, providing insight into the cells’ metabolic and developmental state.

Halolmages reveal structural features in Fixed Candida albicans Populations:

Halolmage reveals multiple stages of fungal development within the same population. The zoomed-in section on the
right highlights several elongated cells arranged in short chains, characteristic of pseudo-hyphal growth — a transitional
form between budding and true filamentous growth. ( Scale bar: 20 pm).
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Halolmage shows diverse morphogenetic stages, with the  Additional zoomed-in sections from the left image
inset highlighting a rounded, yeast-like cell and an reveal additional structures including budding cells,
elongated form indicative of early filamentous growth. pseudo-hyphal chains, and early hyphal extensions.
(Scale bar: 20 um).

Together, these features highlight the dynamic structural variation within C. albicans populations and illustrate
transitions between yeast, filamentous, and reproductive forms under fixed conditions. By capturing this
diversity with clarity and internal detail, HaloMicroscopy supports a deeper understanding of fungal
morphogenesis and pathogenesis.

HaloMicroscopy also extends to live-cell imaging. Its ability to track morphological transitions—such as
budding, hyphal extension, and spore germination—in real time within hydrated environments enables

applications in antifungal drug screening, biofilm development studies, and dynamic, time-lapse analysis of
fungal behaviour.
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