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Analyzing amylin aggregation inhibition through in vitro and
in vivo fluorescence imaging
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ABSTRACT

Protein misfolding and aggregation are the hallmarks of many neurodegenerative
diseases, including Alzheimer’ s disease (AD), Parkinson’ s disease (PD), and type
2 diabetes mellitus (T2DM). Among these diseases, T2DM is a chronic metabolic
disease associated with hyperglycemia, elevated levels of glucose in plasma for
prolonged periods, and insulin resistance in target tissues. Currently, the
incidence of T2DM has reached epidemic proportions globally. Therefore, the
treatment of T2DM is of great importance. Amylin has been recognized as a
therapeutic target for T2DM management. The unclear mechanism of amylin aggregation
has hindered the treatment of T2DM.

In this study, I analyzed the in vitro aggregation process of amylin using the
quantum dot (QD) imaging method. QD fluorescence imaging revealed that in the

presence of 100 puM amylin, aggregates appeared after 12 h of incubation, while a



large number of aggregates formed after 24 h of incubation. In contrast, 50 uM
amylin did not form aggregates after 12 h of incubation but produced a large number
of aggregates after 24 h. Confocal laser microscopy observations revealed that
these aggregates were deposited in three dimensions. Transmission electron
microscopy (TEM) revealed that amylin existed as misfolded fibrils in vitro and
that QDs were uniformly bound to the amylin fibrils. In addition, using a
microliter—scale high—throughput screening (MSHTS) system, I found that rosmarinic
acid (RA) inhibited amylin aggregation at a half-maximal effective concentration
of 852.8 uM.

In vivo, amylin was microinjected into zebrafish embryos and exposed to different
concentrations of RA. Fluorescence imaging was used to monitor amylin aggregation
in the zebrafish, with fluorescence intensity serving as an indicator of the extent
of aggregation. Additionally, behavioral analysis was performed on zebrafish larvae
at 120 hours post—fertilization (hpf) to assess the physiological effects of amylin
aggregation inhibition. The results showed that exposure to RA reduced fluorescence
intensity in zebrafish, indicating a decrease in amylin aggregation. Moreover, RA
exposure alleviated behavioral changes associated with amylin fibrillation
toxicity, suggesting that RA effectively mitigates the toxicity induced by amylin
aggregation in vivo. In the future, I plan to screen a broader range of amylin
aggregation inhibitors for in vitro and in vivo testing to further explore the
mechanism of action in inhibiting the formation, deposition, and toxicity of amylin

aggregates.
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