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Optimization of catalytic hydrolysis conditions

The effect of the pH value on the catalytic hydrolysis conditions was investigated
(Figure S13). It was found that the fluorescent intensity of the detection system
increased gradually as the pH increased from pH 3.5 to 6.5, then decreased sharply as
the pH increased from pH 6.5 to 8, and results indicated pH = 6.5 gave the best
fluorescence enhancement, which was selected for the following experiments. As the
incubation time was prolonged, the fluorescence intensity increased gradually (Figure
S14). Considering hydrolysis efficiency, therefore, 60 min was chosen as the
incubation time. The effect of enzyme hydrolysis temperatures on the fluorescence
intensity were investigated (Figure S15), and 40 °C vyielded the highest fluorescence

intensity and was used as the enzyme hydrolysis temperature.
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Figure S1 Fluorescence emission spectra for 0.33 g L™ hyperbranched
polyethylenimine (PEI), 1.5 uM hydroquinone, and a mixture of 1.5 uM

hydroquinone and 0.33 g L™ PEI. The solutions were in phosphate-buffered saline at

pH = 8.2.
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Figure S2 Fluorescence decay curves for the fluorescent polymer nanoparticles

(FPNs)
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Figure S3 X-ray photoelectron spectroscopy (XPS) survey spectra of fluorescent

polymer nanoparticles (FPNSs).
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Figure S4 High-resolution X-ray photoelectron spectroscopy (XPS) spectra of the C

1s of the fluorescent polymer nanoparticles (FPNS).

S4



Raw date
— Fitted line
398.5feV ~—— Background
—C=N

NH,
- C-N-C

Intensity (a.u.)

400.6 eV

396 398 400 402
Binding Energy (eV)
Figure S5 High-resolution X-ray photoelectron spectroscopy (XPS) spectra of the N

1s of the fluorescent polymer nanoparticles (FPNS).
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Figure S6 'H NMR spectra of PEI (A) and FPNs (B).
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Figure S7 UV-vis absorption spectra for hydroquinone (360 uM), PEI (11.1 g L),

and FPNs (360 uM hydroquinone and 11.1 g L™! PEI).
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Figure S8. Effect of daylight on the fluorescence intensity of fluorescent polymer

nanoparticles (FPNs)
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Figure S9 Fluorescence intensity at 510 nm for a solution containing 0.33 g L™

hyperbranched polyethylenimine and 1.5 uM hydroquinone plotted against time.
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Figure S10 Effect of pH on the fluorescence intensity at 510 nm of a solution

containing 0.33 g L™* hyperbranched polyethylenimine and 1.0 uM hydroquinone.
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Figure S11 UV-vis absorption spectra for B-glucosidase (1000 U L™1), B-arbutin (500
uM) plus B-glucosidase (1000 U L), hydroquinone (170 puM), and B-arbutin (500

uM).

Figure S12 Transmission electron microscopy images of the FPNs prepared by

hydrolysis products crosslink with PELI.
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Figure S13 Fluorescence intensities at 510 nm found for fluorescent polymer
nanoparticles formed in solutions at different pH values. Concentrations:

polyethylenimine 0.33 g L™%; B-arbutin 50 uM; B-glucosidase 35 U L.
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Figure S14 Fluorescence intensities at 510 nm found for fluorescent polymer
nanoparticles after different hydrolysis times. Concentrations: polyethylenimine 0.33

g L™%; B-arbutin 50 uM; B-glucosidase 35 U L™
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Figure S15 Fluorescence intensities at 510 nm for fluorescent polymer nanoparticles
formed at different temperatures. Concentrations: polyethylenimine 0.33 g L%

B-arbutin 50 uM; B-glucosidase 35 U L™,

Figure S16 Photographs of pB-arbutin/polyethylenimine systems containing
B-glucosidase at concentrations of (1) OU L™, (2)6 U L™, (3) 15U L™, and (4) 48 U
L™1. The photographs were taken while the samples were illuminated with light at a

wavelength of 365 nm.
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Table S1 Comparison of different methods for the determination of B-Glucosidase

Activity.

Materials Methods Detection limit (U/L) | References
A triple-signaling fluorescent | Fluorometric 1.0 1

probe

Glucometer-based assay Glucometer 87.3 2
Enzyme-triggered click | Fluorometric 0.456 3
chemistry
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