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A BODIPY-Derived Zn* Fluorescent Sensor: the Enhanced ICT Effect
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Abstract: Modifying BODIPY with a (4-hydroxyl)styryl group and a Zn** chelator respectively at a- and meso-
positions resulted in a Zn* fluorescent sensor of yellow emission(580 nm) and large Stokes shift (~50 nm). The a-
(4-hydroxyl)styryl-enhanced ICT effect is responsible for the enlarged Stokes shift and bathochromic shifted
excitation/emission of BODIPY, which favor to reduce the imaging interference of autofluorescence, phototoxicity
and excitation. Photospectroscopic study disclosed the specific Zn*-amplified fluorescence of this sensor, and the
normal metal cations and near neutral pH show very little interference to its Zn?* sensing behavior. Its linear
response range to Zn** is 0.12~1.2 wmol - L™, and the LOD is 0.18 wmol L™\, Confocal fluorescence imaging of
intracellular Zn* in HelLa cells demonstrated the sensor’s cell membrane permeability and its reversible cytosolic

Zn* imaging ability.
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Fig.1  Synthesis of sensor BDP-m-BPA
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B4 W E (Tris) FRT T3 Kt 5 ik v 7 45 25
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1.2 FHEK BDP-m-BPA B & X
1.2.1 &Y 2 MGk
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(0.190 g, 2 mmol)H 50 mL Jo/K — S H Le i fif , M A
—% TFA J5 ZRBFEL, TLC R 2 G 1 R
A, IMATEK & WP L 1) DDQ (0.220 g, 1
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RGN B 7K DR — IS LA TC /K Bt R k1 44
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1:10)75 245 L [E 4 102 mg, /=% 20% . 'H NMR(300
MHz,CDCly) 8=1.47 (s,6H),2.56 (s,6H),4.91 (s,4H),
5.97(s,2H),6.82(d,J=8.5 Hz,2H),7.02(d,J=8.5 Hz,
2H),7.23(m,J=12 Hz,2H),7.27(d,J=8 Hz,2H),7.67
(t,J=15 Hz,2H),8.63(d, J=4.5 ,2H).
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4.95(s,4H),6.02(s, 1H),6.69(s, 1H),6.83(d, J=10 Hz,
2H),6.87 (d,J=10 Hz,2H),7.03 (d, /=8 Hz,2H),7.31
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148.36,154.45,154.20,157.40,166.53 , HRMS(EI)(posit-
ive mode ,m/z): Caled. 668.300 3, Found 668.301 5 for
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Fig.2 Excitation (A,,=580 nm) and emission (A,=527 nm)
spectra of BDP-m-BPA (10 wmol-L™) in Tris-HCI
buffer (20 mmol- L™, pH=7.20, V ¢y o Vi, 0=1:1)
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Inset is the titration profile according the emission at 580 nm;
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Fig.3 Emission spectra of BDP-m-BPA (10 pmol-L™)
obtained upon Zn* titration in Tris-HCl buffer
(20 mmol- L™, pH=7.20, V¢ y on:Vi,0=1:1)
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Fig.4 Photograph of BDP-m-BPA (10 pmol-L™) in Tris-
HCI buffer (20 mmol-L™, pH=7.20, Vo Vi0=
1:1) uopon irradiation by UV lamp of 365 nm
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Fig.5 UV-Vis spectra of BDP-m-BPA (10 pwmol-L™)

obtained upon Zn* titration in Tris-HCl buffer
(20 mmol - L™, pH=7.20, V(.znf(m:anozlzl)
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ERET 1 90 TAE M 2k 1 4T 1 Zn 45 & L
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L il e A2 Zn? 5 BDP-m-BPA ) b il 15 2 A A L
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Fig.8 Benesi-Hildebrand plot of BDP-m-BPA binding

Zn* in Tris-HCI buffer (20 mmol - L™, pH 7.20;
VeuonVio=1:1) according to the emission at

580 nm; A.=527 nm
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Fig.9 Emission spectra of BDP-m-BPA (10 pmol-L™) in
Tris-HCI buffer (20 mmol- L™, pH=7.20, V. on*

Vi,o=1:1) in the presence of different metal
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Fig.10  Fluorescent response of BDP-m-BPA (10 pmol-
L") in Tris-HCI buffer (20 mmol- L', pH 7.20;
Vi mon Vo =1:1) to Zn** in the presence of
other metal cations; Final concentration for Zn*,
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presence of the indicated metal cation; gray bar,
data in the presence of Zn?* and the indicated
metal cation; Blank, the data for free sensor and

sensor in the presence of Zn*
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Fluorescent pH titration profile according to the fluorescence intensity at 580nm; A, 527 nm
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(a) Bright-field transmission image of the stained cells; (b) fluorescence image of the stained cells; (c) fluorescence image of the cells in (b)

treated further by ZnSO./pyrithione incubation (10 pmol-L™ in PBS, 1:1, 25 °C, 30 min); (d) fluorescence image of the cells in (c) treated
further by TPEN incubation (50 pmol-L™ in PBS, 25 °C, 30 min); A, 543 nm
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Fig.12  Confocal fluorescence imaging of living HeLa cells stained by BDP-m-BPA (10 pwmol- L™ in PBS, 25 °C, 30 min)
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