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Abstract: Oligoamines in cellular metabolism carry extremely diverse biological functions (i.e., regu-
lating CaZ*-influx, neuronal nitric oxide synthase, membrane potential, Na*, K*-ATPase activity in
synaptosomes, etc.). Furthermore, they also act as longevity agents and have a determinative role
in autophagy, cell growth, proliferation, and death, while oligoamines dysregulation is a key in a
variety of cancers. However, many of their mechanisms of actions have just begun to be understood.
In addition to the numerous biosensing methods, only a very few simple small molecule-based tests
are available for their selective but reversible tracking or fluorescent labeling. Motivated by this,
we present herein a new fluorescent bis(acridino)-crown ether as a sensor molecule for biogenic
oligoamines. The sensor molecule can selectively distinguish oligoamines from aliphatic mono-
and diamino-analogues, while showing a reversible 1:2 (host:guest) complexation with a stepwise
binding process accompanied by a turn-on fluorescence response. Both computational simulations
on molecular docking and regression methods on titration experiments were carried out to reveal
the oligoamine-recognition properties of the sensor molecule. The new fluorescent chemosensor
molecule has a high potential for molecular-level functional studies on the oligoamine systems in cell
processes (cellular uptake, transport, progression in cancers, etc.).
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1. Introduction

A great number of biologically active molecules contain at least one or more amino
functional groups. Biogenic amines are found in various organisms, cells, foods, and bever-
ages and can be classified as monoamines, oligoamines, and polyamines depending on the
number of amine functions they contain. They are typically synthesized by living organisms
through enzymatic decarboxylation of amino acids [1-3]. Biogenic aliphatic oligoamines
such as spermine (4), spermidine (3), putrescine (1), and cadaverine (2) (Figure 1) are among
the most important ones, which can be found in almost all living organisms. They exist
within cells in protonated forms and play important roles in diverse biological processes,
such as cell growth, gene regulation, nucleic acid stabilization, and cell proliferation [4-6].

In vertebrates, two oligoamines, spermidine (3) and spermine (4), are present along
with their precursor, the diamine putrescine (1). The absence of a normal oligoamine
content can have a significant impact on cell functions including differentiation, apoptosis,
motility, and resistance to oxidative and other stresses [7,8]. The importance of these
oligoamines is shown not only in the effects of their absence but also in their extensive
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