Revealing optical response of Stegastes apicalis fin parts using fluorescence spectroscopy
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Many biological species exhibit fluorescence, during the interaction with external light, and different radiation processes such as fluorescence and phosphorescence play a significant role in intra and interspecies communication [1]. The different tissues generally emit lower-energy light (usually in the visible range of the electromagnetic spectrum) upon illumination by higher-energy light (typically, in the blue, violet or ultraviolet). In this work, we reveal at the first time the optical response of the Stegastes apicalis fin part combining fluorescence steady-state and time-resolved measurements.
Stegastes apicalis (Australian Gregory) settles the Great Barrier Reef off Australia's east coast, a unique ecosystem with many different and highly colorful organisms [1] at a depth of 1-5m. Up to now, many UV-A absorption pigments were found in different fish species that live in the Great Barrier Reef [2], and they are essential for various biological phenomena such as predator-prey interaction or species recognition.
The presented time-resolved fluorescent measurements additionally unveil the existence of complex excited state dynamics of the nano-probe (dye) embedded within the fish fin of Stegastes apicalis  Complex optical response is caused by a structural characteristic of fin parts associated with photo-physical properties of pigments[3].
Bleaching the fin parts with H2O2 also reveals the effect of chemical environment on the stability of the excited state visible through the changes of the spectra maxima and values of the decay time.

Besides the importance to reveal the photo-physical response of Stegastes apicalis fin tips, the  interaction between incident UV-A and fluorescent tissues, probably  also influences evolution strategies in diverse ecosystems such as the Great Barrier Reef in Australia."
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