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Single-particle fluorescence analysis of enzymatic PET degradation
(‘Grad. Sch. of Sci., Kobe Univ.; ’Mol. Photosci. Res. Center, Kobe Univ.; *Fac. of Sci., Kobe
Univ.) OAsuka Mouri,' Tetsunari Kimura,' Yuto Nakagawa,® Suguru Murakami,' Yoshitaka
Kumabe,?> Ryosuke Matsubara,' Takashi Tachikawa'~

Polyethylene terephthalate (PET) is widely used due to its convenience, but most of it is
incinerated because it is not easily decomposed in natural environments. In recent years,
enzymes that can degrade PET have gained significant attention!. These enzymes are known
to degrade the amorphous regions of PET, but key aspects such as the adsorption/desorption
dynamics on PET and the degradation rate remain unclear. In this study, PET particles
incorporating fluorescence dyes were prepared, and enzymatic degradation reactions were
observed at the single-particle level by using fluorescence microscopy. As shown in Figure 1,
the fluorescence intensity of the PET particles decreased more significantly over time at 40 °C
compared to 23 °C. This can be attributed to the release of dye molecules from within the
particles into the solution. The higher temperature likely enhanced enzyme activity and
increased the chain flexibility of the amorphous regions of PET, accelerating the degradation
reaction at 40 °C.
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1) E. Erickson et al., Nat. Commun. 2022, 13, 7850.
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