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A Reversible Fluorescence Enhancement Probe for Hg*" Based on
Rhodamine and Its Application in Live Cell Imaging

Tian, Yi* Xiang, Qingxiang Xiong, Junru Zhang, Liqun Li, Yan

(Department of Chemistry, Leshan Normal University, Leshan 614000)

Chen, Jiaxuan

Abstract A novel of Hg*" fluorescence probe (RS) with rhodamine chromophore was synthesized, and its structure was
characterized by 'H NMR, MS spectra and elemental analysis. The recognition properties of the probe RS with Hg** ions had
been investigated in EtOH-HEPES buffer solution (¥ : V=1 . 1, pH=7.3) by the ultraviolet spectrophotometry and the fluo-
rescence spectrophotometry. The results showed that the recognition is instantaneous and reversible. Upon the addition of
Hg®", the spirolactam ring of probe RS was opened and 1 : 1 ligand-mercury complex was formed. The fluorescence imaging
experiments of Hg”" in L929 living cells demonstrated that the probe RS could be used in biological systems.
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Hg2+
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NaOH. Inset: Effect of time on probe RS (10 pmol/L) recognition Hg>"
(Aex=480 nm, Aer, =589 nm)
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Figure 2 Fluorescence emission spectra of probe RS (10
umol/L) upon addition of 20 pmol/L various metal ions

Inset: The fluorescense response of probe RS (10 umol/L) at 589 nm to
various metal ions.The white bars represent the fluorescense intensity of
probe RS in the presence of 2.0 equiv. of miscellaneous metal ions, the
gray bars represent the fluorescense intensity of the above solution upon
addition of 2.0 equiv. of Hg*". (1) Ag™, (2) A", (3) Ba*", (4) Ca*", (5)
Cd*', (6) Co*', (7) Cr*", (8) Cu*', (9) Fe*", (10) K, (11) Mg?", (12) Mn?
*, (13) Na*, (14) Ni*%, (15) Pb*", (16) Sr*7, (17) Zn>", (18) HE*" (hex=
480 nm, A, =>589 nm)
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Figure 3 The absorption spectra of probe RS (10 umol/L) upon

addition of various metal ions (20 pmol/L)

Inset: The absorbance of RS (10 pmoL/L) at 561 nm to various metal
ions. The white bars represent the absorption of probe RS in the presence
of 2.0 equiv. of miscellaneous metal ions, the gray bars represent the
absorption of the above solution upon addition of 2.0 equiv. of Hg*". (1)
Ag’, (2) AP, (3) Ba*", (4) Ca*", (5) Cd*", (6) Co*™, (7) Cr'Y, (8) Cu*™,
(9) Fe*', (10) K*, (11) Mg*", (12) Mn*", (13) Na", (14) Ni*", (15) Pb*",
(16) Sr*7, (17) Zn**, (18) Hg*"
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Figure 4 Fluorescence intensity of probe RS+Hg”" as a func-
tion of Nal concentration in EtOH-HEPES buffer (V' V=1 : 1,

pH=7.3) solution.
Inset: Stepwise complexation/decomplexation cycles carried out with RS
and Hg*" (=480 nm, Ao, =589 nm)
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Figure 5 Fluorescence emission spectra changes of probe RS
(10 pmol/L) upon the addition of different amounts of Hg*" (0~
10 equiv.)

Insert: Job’s plot of probe RS. The total concentration of RS and Hg*'
was 20 pmol/L (Aex=480 nm, e, =589 nm)
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Figure 6 Benesi-Hildebrand plot of RS assuming 1 : 1 binding
stoichiometry with Hg2+ (Aex =480 nm, A, =589 nm)

Insert: Color changes of the probe RS (10 pmol/L) solution in the absence

and presence of 20 umol/L Hg?" under (a) ambient laboratory light and
(b) 365 nm UV-light
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Figure 7 Fluorescence intensity of RS (10 umol/L) versus the
concentration of Hg?' in the low concentration range (3.0 X
1077~9.0X 1077 mol/L) (Aex =480 nm, Ao, =>589 nm)
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