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Dinoflagellates are unicellular protists that are — similar to other aquatic microalgal groups — capable of forming organic-
walled cysts which allow them to survive periods with unfavorable environmental conditions. These dinocysts are often
very resistant to physical and chemical degradation resulting in the occurrence of both modern and fossil forms which
are commonly used in (paleo)ecological, (paleo)climatological, and (paleo)environmental studies.

The chemical nature of dinocysts is highly understudied and the suite of resistant macromolecules (i.e. ‘dinosporin’)
present in their walls is incompletely characterized. Past studies used microscopic Fourier transform infrared (micro-
FTIR) spectroscopy to determine that dinosporin is different from other resistant biomolecules like sporopollenin (pollen
and spores) and algaenan (green algae); that it is a strongly cross-linked carbohydrate-like polymer (somewhat similar
to cellulose; Versteegh et al. 2012); that its composition slightly varies with the nutritional strategy of associated motile
cells (heterotrophic cysts contain N, autotrophs do not; Bogus et al. 2014). Using a more robust spectral data collection
method based on attenuated total reflectance micro-FTIR spectroscopy (Meyvisch et al. 2022), this study further
explores the compositional diversity of dinosporin in modern dinocysts from surface sediments, characterizes it in more
detail, and re-evaluates the previously established dietary relationship. A large dataset of 216 spectra (10 families, 25
genera, 51 species) from 17 locations across the Northern hemisphere reveals that dinosporin is more variable than
previously thought, leading to the erection of four spectrochemical groups, some with striking similarities to
sporopollenin and algaenan. It is also shown that pigments significantly contribute to the spectral composition of
colored dinocysts, and that eumelanin is likely present in these forms acting as a sunscreen against harmful ultraviolet
radiation. Finally, detailed spectral analyses suggest that N is present in all observed dinosporin types and that it
originates from sunscreen pigments rather than through heterotrophic prey accumulation. Therefore, the previously
established dietary relationship by Bogus et al. (2014) is evaluated to be ambiguous.

This study provides a reference framework for a more systematic investigation of resistant biomolecules in dinocysts
and other resting stages, as well as their associated ecological roles. Furthermore, the spectral dataset can be used for
comparisons with fossil dinocysts and other microorganisms/-fossils with unknown affinities (i.e. acritarchs) in the light
of chemotaxonomic studies.
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