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Fig. S1 Fluorescence stability of the as-prepared PDA NPs in solutions within
different days (A, 50 uL PB (pH 7.0, 2 mM) solution+10 pL fluorescent PDA
NPs+40 pLsterilized water) and under continuous irradiation with 405nm excitation
light (B, 50 uL PB (pH 7.0, 2 mM) solution +50 pL fluorescent PDA NPs ). Error

bars represent standard deviation of three repetitive experiments.
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Fig. S2 EDS spectrum of the PDA NPs, indicating the presence of elemental C, N,
and O. Note that the strong signal of Cu comes from the copper TEM grid and the

signal of Cl come from hydrochloric acid.
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Fig. S3 UV-Vis absorption spectrum responses of the nanoprobe in the presence of
PDA NPs (red line, 50 uL PB (pH 7.0, 2 mM) solution+40 pL fluorescent PDA
NPs+10 pL sterilized water), PDA NPs+Hg?* (blue line, 50 uL PB (pH 7.0, 2 mM)
solution+40 pL fluorescent PDA NPs+5 pL Hg?" (20 mM)+5 pL sterilized water),
PDA NPs+AA (yellow line, 50 uL PB (pH 7.0, 2 mM) solution+40 pL fluorescent
PDA NPs+5 ul. AA (40 mM)+5 pL sterilized water), PDA NPs+AA+ Hg?" (green
line, 50 uL PB (pH 7.0, 2 mM) solution+40 uL fluorescent PDA NPs+5 puL Hg?" (20
mM)+5 uL AA (40 mM)) and AA (orange line, 50 uL PB (pH 7.0, 2 mM) solution+5
uL AA (40 mM)+45 pL sterilized water).
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Fig. S4 Zeta potential analysis of samples under different conditions: 1, PDA NPs; 2,
PDA NPs+Hg?"; 3, PDA NPs+AA-+Hg?".
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Fig. S5 Optimization of the experimental conditions for Hg?" 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 Hg?" and PDA NPs. (C)
Variance of the fluorescence intensity with reaction time of the system for Hg?*

detection. Error bars represent the standard deviation of three experiments.
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Fig. S6 Optimization of the experimental conditions for AA detection. (A) Variance
of the fluorescence intensity with the adding order of AA. Group A: firstly adding
PDA NPs and Hg?* for reaction 30 min and then adding AA followed by incubation
for 45 min); group B: adding samples according to the order of PDA NPs, Hg>" and
AA, and co-incubation for 30 min; group C: adding samples according to the order of
PDA NPs, AA and Hg?', and co-incubation for 30 min. (B) Variance of the
fluorescence intensity with the reaction time of the system for AA detection. Error

bars represent the standard deviation of three experiments.



Table S1. Comparison of different analytical methods for AA detection

sensitivity by our strategy and those previously reported in literature

Detection
Method Analyte Limit Strategy Ref.
(UM)
A “turn-off” fluorescent probe based on

Fluorescence He** 0.23 nitrogen-doped carbon quantum dots for
detection of Hg?" ions
Label-free turn-on fluorescent detection of
Fluorescence He** 0.15 melamine based on the anti-quenching ability
of Hg?* to gold nanoclusters
Highly selective Hg?" colorimetric sensor
Colorimetry He** 22 using green synthesized and unmodified
silver nanoparticles
A dual sensor based on cinamaldehyde and
Fluorescence He** 0.39 pyrimidine selective for Hg?" and cysteine
detection

Fluorescent PDA NPs serving as signal
This

work

2+
Fluorescence Hg 0.19 indicator based on Hg?*-induced fluorescence

quenching and AA-triggered fluorescence

recovery

By combining the reduction reaction
Fluorescence AA 3 mediated formation of Ag NPs and the
selective recognition reaction between Ag*
and CdTe QDs
Colorimetric detection based on Cu?' ions
Colorimetry AA 2 were able to induce Au NRs to form high-
index {200} facet
Colorimetric method based on molybdenum

Colrimetry AA 90 oxide nanosheets and AA

Nitrogen-doped graphene-like mesoporous
Electrochemistry AA 0.51 nanosheets from the niomass waste of okara
for the amperometric detection of vitamin C
Yttrium hexacyanoferrate microflowers on
Electrochemistry AA 0.5 freestanding three dimensional graphene
substrates

Fluorescent PDA NPs serving as signal

Fluorescence AA 0.4 This

work

indicator based on Hg?*-induced fluorescence
quenching and AA-triggered fluorescence

recovery



https://www.sciencedirect.com/topics/chemistry/pyrimidine

Table S2. Recovery detection of Hg?" in real samples

added(uM)  found(uM) recovery RSD(n=3)

Tap 1 2.5 2.40 96.0% 5.9%
water 2 5.0 4.67 93.4% 5.0%
3 7.5 8.06 107.5% 2.3%

4 10.0 9.64 96.4% 6.2%

Lake 5 2.5 2.37 94.8% 5.7%
water 6 5.0 4.75 95.0% 6.8%
7 7.5 7.47 99.6% 5.5%

8 10.0 9.77 97.7% 4.1%

0.5% 9 2.5 2.52 100.8% 3.7%
human 10 5.0 5.12 102.4% 1.0%
serum 11 7.5 7.55 100.7% 6.5%

12 10.0 9.86 98.6% 6.4%
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Fig. S7 The calibration curve for AA detection in diluted serum. (A) Fluorescence
spectrum responses of the PDA NPs as a function of AA (0-20 uM) in human serum.
(B) Plot of the fluorescence intensity values against AA concentration. Error bars

represent the standard deviation of three experiments.
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Table S3. Recovery detection of AA in 0.5% human serum samples

added(uM)  found(uM) recovery RSD(n=3)
1 5 4.79 95.8% 4.4%
2 7.5 7.71 102.8 5.1%
3 10 9.73 97.3% 3.3%
4 15 14.34 95.6% 6.0%
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