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d, =1.36 nm

The geometry was optimized at B3LYP/LANL2DZ level.

Figure S-1. The molecular simulation for 4-MPY-Hg?*-4-MPY.

x10°

-

Figure S-2. The electric field with the different numbers of Au NPs (Spatial electric field (|Ex|)



distribution for Au NPs on SPR).
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Figure S-3. (a) 4-MPY/Au NPs amplification signal stability (the concentrations of Hg?" was 30 uM).

(b) The relative standard deviation (RSD) of the amplification signal by Au NPs/4-MPY is about

12.2%. These results indicated that the slightly aggregation of Au NPs/4-MPY do not show obvious

interference on Hg?* sensing.
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Figure S-4. The UV—vis absorption spectrum for different batches of Au NPs/4-MPY.
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Figure S-5. Our present sensor for Hg?" detection by using different batches of 4-MPY modified Au
NPs. (a) 4-MPY/Au NPs amplification signal stability (the concentrations of Hg?" was 1 uM). (b) The

relative standard deviation (RSD) of the amplification signal by Au NPs/4-MPY is about 8.33%.
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Figure S-6. The particle size distribution histogram of Au NPs.
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Figure S-7. SPR wavelength of Au sensor region modified with different concentration of 4-MPY (the
concentration of Hg?* was 500 nM). Au film modified with the 1mM 4-MPY possess the largest shift
in SPR wavelength, and thus 1mM 4-MPY was selected to fabricate SPR tags for Hg?* detection. Prior
to apply Au NPs/4-MPY tags for Hg?* detection, the optimal concentrations of 4-MPY attached on Au
NPs should be considered.
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Figure S-8. Au NPs modified with different volume of 4-MPY. (a) The UV—vis of Au NPs/4-MPY (b)
SPR wavelength (the concentration of Hg?* was 500 nM). The Au NPs modified with 10 pL 4-MPY (1
mM) exhibits larger shift in SPR wavelength for Hg?* detection. The UV—vis of Au NPs modified with

15 uL 4-MPY (1 mM) shows larger aggregation. And the SPR wavelength was not stabilizing.
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Figure S-9. (a) The STDEV of signal-to-noise was 0.0657; (b) the linear correlation with the Hg?*

concentration was exhibited in the concentration range from 8 to 100 nM. The limit of detection (LOD)

was determined by signal-to-noise of 3 plus the background signal and obtained 3.34 nM for Hg?*.

Table S-1

Comparison of this work with some published assays for Hg>* using Au NPs.

Detection method
Colorimetric sensing
Colorimetric
Chemiluminescent Sensor
Colorimetric
UV-vis spectroscopy
Fluorescent
Localized Surface Plasmon Resonance
Fluorescent
Electrochemical sensor
Fluorescence

Surface Plasmon Resonance

Linear range LOD
0-680 nM 11.9nM

0.05-1.2 uM 20 nM
10-600 nM, 1 nM

8.76 nM—0.127TmM  8.76 nM
0.05-1.0 M 6.0 nM
37.5 nM-12.5uM 8.6 nM
1 nM -1 mM 0.38 nM
0-5.0 uM 28 nM
0.InM—-250 pM  0.01 nM
0-600 nM & nM

Reference
(1)
2)
)
(4)
()
(6)
(7)
(8)
)

(10)

8 nM -40uM 3.34nM This work

(1) X. Sun, R. Liu, Q. Liu, Q. Fei, G. Feng, H. Shan, Y. Huan, Colorimetric sensing of mercury (II) ion



based on anti-aggregation ofgold nanoparticles in the presence of hexadecyl trimethyl ammonium
bromide. Sensor Actuat.B-Chem. 2018, 260. 998-1003.

(2) Xie, Y. Colorimetric determination of Hg(II) via the gold amalgam induced deaggregation of gold
nanoparticles. Mikrochim Acta. 2018, 185, 351.

(3) Li Q. Wang J.h. He Y.,. Selective chemiluminescent sensor for detection of mercury(Il) ions using
non-aggregated luminol-capped gold nanoparticles. Sensor Actuat.B-Chem. 2016,231, 64-69.

(4) Liu Y. Liu Y.I. Xu L. Li J. Liu X.y. Liu J.sh. Li G.y., Highly selective, colorimetric detection of
Hg?" based on three color changes of AuNPs solution from red through sandy beige to celandine green.
Sensor Actuat.B-Chem. 2017, 249, 331-338.

(5) Jin, W., Huang, P., Wei, G., Cao, Y., Wu, F.,. Visualization and quantification of Hg2+ based on
anti-aggregation of label-free gold nanoparticles in the presence of 2-mercaptobenzothiazole. Sensor
Actuat.B-Chem. 2016, 233, 223-229.

(6) Xu Sh. Li X. Mao Y. Teng G. Feng X. Luo X., Novel dual ligand co-functionalized fluorescent
gold nanoclusters as a versatile probe for sensitive analysis of Hg?" and oxytetracycline. Anal. Bionanl.
Chem. 2016,408, 2955-2962.

(7)Park, J.H., Byun, J.Y., Yim, S.Y., Kim, M.G., A Localized Surface Plasmon Resonance
(LSPR)-based, simple, receptor-free and regeneratable Hg(2+) detection system. J. Hazard Mater.
2016, 307, 137-144.

(8) Yang, J.Y., Yang, T., Wang, X.Y., Chen, M.L., Yu, Y.L., Wang, J.H., Mercury Speciation with
Fluorescent Gold Nanocluster as a Probe. Anal. Chem.2018. 90(11), 6945-6951.

(9) Lin Y. Peng Y. Di J., Electrochemical detection of Hg(Il) ions based on nanoporous gold
nanoparticles modified indium tin oxide electrode. Sensor Actuat.B-Chem. 2015, 220, 1086-1090.

(10) Wang, GK., Lu, Y.F.,, Yan, C.L., Lu, Y., DNA-functionalization gold nanoparticles based
fluorescence sensor for sensitive detection of Hg?" in aqueous solution. Sensor Actuat.B-Chem. 2015,

211, 1-6.



