Uj, kétfoton-képalkotasra alklamas
fluoreszcens cinkion-szenzorok fejlesztése

Design, synthesis and analysis of novel fluorescent probes
for two-photon zinc imaging
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ABSTRACT

The importance of Zn*" ions in biology cannot be questioned, as it plays crucial roles in cellular
processes, neurobiology, moreover in different diseases such as COVID-19, or Alzheimer’s. [
Fluorescent microscopy is a popular method for the detection of metal ions in biological samples,
especially two-photon microscopy carries several advantages. However, all these techniques require the
use of selective fluorescent chemosensors for the desired analyte. In this work we present the design and
synthesis of Zn®" selective, two-photon active fluorescent probes. A panel of quinolines and dipicolyl
amine derivatives were designed inspired by the chromophore of the green fluorescent protein.*)
Presence of Zn®" ions triggers a significant fluorescent enchancement of the probes. The complex
formation is selective and dissociation constants are in the nM range rendering our probes usable in
microscopy. The compounds were characterized under two-photon excitation and an example is
presented for their biological application.
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OSSZEFOGLALO

A Zn*"-ion biologiai fontossaga vitathatatlan, tobbek kozt fontos szerepe van a sejtes
folyamatokban, neurobiologiaban, illetve olyan betegségekben, mint a COVID-19, vagy az Alzheimer-
kor. 3] Fémionok bioldgiai kimutatasara kedvelt technika a fluoreszcens mikroszkopia, azon beliil is
kiemelt a kétfoton-mikroszkopia szerepe. Ezen technikadk elengedhetetlen kellékei a fluoreszcens
kemoszenzorok. Jelen munkaban a Zn*"-ion kétfoton-mikroszkopias kimutatisira alkalmas
kemoszenzorok tervezését mutatjuk be. Munkankban a z6ld fluoreszcens protein kromoforja altal inspiralt
kinolin-analog vegyiileteket és dipikolil-amin alap szenzorokat terveztiink és allitottunk el.[ A
vegyiiletek szelektivek, jelentés fluoreszcencia-ndvekedést mutatnak a Zn>*-ion hataséara, a komplexek
disszociacios allandoja a nM-os tartomanyban talalhato, ami lehetévé teszi a bioldgiai alkalmazast. A
vegyiileteket kétfoton-gerjesztéssel karakterizaltuk, bioldgiai alkalmazasukra példat mutatunk.
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