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Formation and Propagation Mechanism of Prion Protein Oligomers "Watched" by
Aggregation-Induced Emission Imaging
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In this study, we developed a new fluorescent probe that combines an
anti-prion compound and an aggregation-induced emission (AIE) luminogen to "watch" the dynamics of
prion protein oligomers in living cells. We confirmed that the fluorescence intensity increased when

the developed fluorescent probe interacted with prion oligomers and succeeded in establishing the
basis for AIE imaging. Furthermore, to develop new fluorescent probes, we analyzed the AIE process
observed with tetraphenylethylene and cyanostilbene derivatives and clarified the molecular
mechanism. These advances are expected to contribute to the development of diagnostic and
therapeutic methods for diseases caused by "abnormal protein aggregation” such as prion diseases.
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Figure 1. (A) Chemical structure of TPE, (B) local minimum structure optimized at the
electronic ground (Sy) state (Sp-MIN), and (C) structure at the minimum energy conical
intersection between the Sy and first excited (S;) states (S1/So-MECI).
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Figure 2. (A) Snapshot picture and (B) free-energy profile of TPE in THF solution
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Figure 3. (A) Snapshot picture and (B) free-energy profile of TPE in aggregated state



B PPREGKTe—TDEFALHT GNS-TPE BEBEFRRNEETT L 2HLPIC LA

TUF VRN IE PP L %{2F7n Tofay bETASTE LT L 72 GN8-TPE
DFELEHEEICO VT, FyFvrviarb—vavichonTTiHlL 7z (Figured). Tilldh
IiEAREE A D L. BEART e —T7TH B GNS-TPE I, J17V F v{LEWTH 5 GNS &[4
BRIZ, PrP o~V v 7 AKIGHALICHE AT 2 L AL IR o T2,

Figure 4. Binding structure between PrP and GN8-TPE
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Figure 5. Fluorescence spectra of GN8-TPE in (A) THF solution and (B) when added to PrP
solution and its aggregates.
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