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Fig. S1 Optimization of the reaction conditions for fluorescent PDA NPs synthesis. 

(A) The effect of the DA concentration on the fluorescence intensity of PDA NPs. (B) 

The effect of the solution pH on the fluorescence intensity of PDA NPs. (C) Variance 

of the fluorescence intensity with reaction time of DA oxidization and 

autopolymerization. Error bars represent the standard deviation of three experiments.
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Fig. S2 The photostability of the formed PDA NPs in solutions (A) within different 

days (50 μL 2 mM PB solution, pH 7.0 +10 μL fluorescent PDA NPs +40 μL 

sterilized water) and (B) under continuous irradiation with 418nm excitation light (50 

μL 2 mM PB solution, pH 7.0 +10 μL fluorescent PDA NPs +40 μL sterilized water). 

Error bars represent standard deviation of three repetitive experiments.
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Fig. S3 XPS analysis and high-resolution of XPS spectra of Hg2+ on the surface of 

PDA NPs with ALP (A and B) and without ALP (C and D).
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The pH of PDA NPs
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The pH of Hg2+ quenching
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The pH of ALP assay
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Fig. S4 Optimization of the experimental conditions for ALP detection. (A) The effect 

of the solution pH on the fluorescence intensity of PDA NPs. (B) The effect of the 

solution pH on the coordination reaction between Hg2+ and PDA NPs. (C) The effect 

of the solution pH on the enzymatic hydrolysis of ALP to AA2P. (D) Variance of the 

fluorescence intensity with the concentration of AA2P for ALP activity detection. (E) 

Variance of the fluorescence intensity with reaction time for ALP detection. (F) 

Variance of the fluorescence intensity with reaction temperature ALP detection. Error 

bars represent the standard deviation of three experiments. The conditions of pH 7.0, 

AA2P 0.15 mM, reaction time of 20 min and reaction temperature of 25°C were 

selected for ALP activity detection.
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Fig. S5 (A) Fluorescence spectra of PDA NPs after incubation with various 

concentrations of Hg2+. (B) Plot of fluorescence quenching responces versus Hg2+ 

concentration. Error bars represent the standard deviation of three experiments. 20 

µM of Hg2+ was selected for ALP activity detection.
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Table S1. Comparison the sensitivity of the reported analytical methods for ALP 

detection with our strategy

Method
Nanomaterials 

preparation 
time

Detection 
time (min)

Detection 
Limit
(U/L)

Strategy Ref.

Colorimetry Over night 60 3.3
A high-resolution colorimetric method 
based on gold/silver core/shell nanorod for 
visual readout of ALP activity by using 
bare-eyes

1

Fluorescence 65 min 130 5
Copper-mediated on–off switch for 
detecting either pyrophosphate or ALP 
based on DNA-scaffolded silver 
nanoclusters

2

Colorimetry -- 75 5.4
Naked-eye sensitive detection of ALP and 
pyrophosphate based on a horseradish 
peroxidase catalytic colorimetric system 
with Cu (II)

3

Fluorescence 
and 

Colorimetry

1 h 45 0.2 and 
0.5

Self-assembled gold nanoclusters for 
fluorescence turn-on and colorimetric dual-
readout detection of alkaline phosphatase 
activity

4

Colorimetry -- 35 2.3
Colorimetric detection of ALP activity 
based on phosphate anion-quenched 
oxidase-mimicking activity of Ce(Ⅳ) ions

5

Fluorescence 12 h 55 1.48
A redox modulated ratiometric 
fluorometric method based on the use of 
dual-color carbon dots for determination of 
the activity of enzymes participating in 
ascorbic acid-related reactions

6

Fluorescence 2 days 35 0.1
Determination of the activity of alkaline 
phosphatase by using nanoclusters 
composed of flower-like cobalt 
oxyhydroxide and copper nanoclusters as 
fluorescent probes

7

Fluorescence 60 min 30 0.4
Fluorescent PDA NPs serving as signal 
indicator based on Hg2+-induced 
fluorescence quenching and AA-triggered 
fluorescence recovery

This 
work

http://www.ncbi.nlm.nih.gov/pubmed/27412643
http://www.ncbi.nlm.nih.gov/pubmed/27412643
http://www.ncbi.nlm.nih.gov/pubmed/27412643
http://www.ncbi.nlm.nih.gov/pubmed/27412643
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Fig. S6 Calibration curve of the nanoplatform for ALP detection in diluted serum 

samples. (A) Fluorescence responses of the PDA NPs as a function of ALP (0-15 U/L) 

in human serum. (B) Plot of the fluorescence intensity values against ALP 

concentration. The difference of the linear responses in Tris buffer and in diluted 

serum samples might be ascribed to the coordinate effect of Hg2+ with the proteins 

existing in serum samples, which interfered the redox reaction between Hg2+ and the 

product AA. Error bars represent the standard deviation of three experiments.
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Table S2. Recovery detection of ALP in 0.5% human serum samples

Added (U/L) Found (U/L) recovery RSD (n=3)

1 2 1.92 96.0% 3.7%

2 6 5.87 97.8 5.4%

3 10 10.33 103.3% 5.3%

4 15 14.89 99.3% 5.0%
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