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A Turn-on pH Fluorescent Probe Based on NBD-NH,
Fluorophore and Its pH; Imaging Application

LI Jing ZHU Cheng-Cheng HE Wei-Jiang™
(State Key Laboratory of Coordination Chemistry, School of Chemistry and
Chemical Engineering, Nanjing University, Nanjing 210093, China)

Abstract: A fluorescent probe of PET mechanism, NBD-Py, was constructed by coupling fluorophore NBD-NH,
with a proton receptor N-(4-pyridylmethyl)ethylene diamine. This probe displays the pH decrease-induced
emission enhancement in pH range from 5.0 to 8.5, with a pK, of 6.48. This sensing behavior is reversible and
not interfered by normal intracellular metal cations such as Na*, K*, Ca**, Mg’ and other transition metal cations.
Comparison between the pH sensing behaviors of NBD-Py and its analogue without the N-(4-pyridyl) methyl
group disclosed that the pyridylmethyl group is essential its pH sensing ability for weak acidic and near neutral
pH, which is important for cell biology. Confocal imaging in Hela cells confirmed the pH; imaging ability and the
lysosome-targetability of NBD-Py, which is valuable for lysosome cell biology.
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Fig.1 UV-Vis absorption and emission spectra of NBD-

en (10 wmol - L™'; solid line) and NBD-Py(10 pwmol -
L™; dashed line) in HEPES buffer (50 mmol- L™,
100 mmol -L.~" KNOs, pH 7.40) containing 1%
DMSO

2.2 NBD-Py HI£5MRTILANTE 5K pH i E
NBD-Py #RE (1) pH 28— AT DL 3% i o 52 40 2
1E7 1% DMSO B /KW h A7/, i 2 fros



B 12M A A AT NBD-NH, 286 H B35 3R 7Y pH 2 6 PR N 20 if 15 52 BIF ¢ 2531

0.3

Absorbance
<
[3%)

A

=
T,

0.0+ T T T T
300 350 400 450 500 550 600

Wavelength / nm

Inset is the pH titration profile based on the absorbance at 467 nm
2 NBD-Py (10 pmol L™, Viyso/ Vi o =1/99)7K # ¥
FERI pH A PE T 90O
Fig.2 UV-vis absorption spectra of NBD-Py (10 pmol-L™)
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different pH values
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Fig.3 (a) Emission spectra of NBD-Py (10 pmol-L™) in aqueous solution (Vpyso/Vy 0 =1/99) obtained at

different pH values (pH 3.79~10.97); (b) Fluorescent pH titration profile based on the normalized

emission intensity at 539 nm (M) and the related pK, simulation profile; A.,=465 nm
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(a) Fluorescence responses of NBD-Py (10 wmol-L™) in aqueous solution (Vpyso/ Ve 1/99; 50 mmol - L™

HEPES, 100 mmol-L™" KNOs; pH =7.40) to different metal cations based on the emission at 535 nm. The final

concentration of Na*, K*, Ca** and Mg* is 10 mmol- L, respectively, while those for other cations are 10 pmol -

L™ (b) Fluorescence intensity of NBD-Py at 535 nm upon adjusting pH between 4.50 and 9.45 pH in a

reversible manner; A,=465 nm
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Fig.6 Confocal pH; imaging of HeLa cells stained by NBD-Py (10 wmol-L™) at different pH values; The cells were incubated
for 30 min with NBD-Py in PBS buffers of different pH at 25C, which containing nigericin (10 ng-mL™); (a) pH 4.0;
(b) pH 4.5; (c) pH 5.0; (d) pH 5.5; (e) pH 6.0; (f) pH 6.5; (g) pH 7.0; Band path: 500~600 nm; excitation, 488 nm;

(h) Normalized average intracellular fluorescent intensity versus pH;
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Fig.7 Confocal imaging of HeLa cells constained by 10 wmol-L™" NBD-Py and 1 pwmol-L™ LysoSensor Red DND-99
after incubation for 30 min at 25 °C (pH 4.0): (a) Bright field image; (b) image obtained with a band path from

500 to 600 nm upon excitation at 488 nm (NBD-Py); (c) image obtained with a band path from 570 to 600 nm

upon excitation at 565 nm (LysoSensor Red DND-99); (d) overlay of (b) and (c)
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