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Scheme S1 The schematic for synthesis of polymer ligands PTMP-PMAA.

Fig. S1 GPC elution curves of polymer ligands PTMP-PMAA with different molecular weights modified with TMS-
diazomethane.
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Table S1. Molecular weight and polydispersity of polymer ligands measured by GPC.

GPC
Polymer

PTMP:MAA

(mmol:mmol) Mn Mw PDI

Yield

(%)

0.5%PTMP-PMAA 0.5:100 8700 15700 1.81 98.9

1%PTMP-PMAA 1:100 5000 8400 1.70 97.3

2%PTMP-PMAA 2:100 3400 5000 1.48 90.6

3%PTMP-PMAA 3:100 1800 3000 1.71 71.2

4%PTMP-PMAA 4:100 1200 2100 1.73 68.9

Fig. S2 1H NMR of polymer ligands PTMP-PMAA dissolved in d6-DMSO.
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Fig. S3 (A) The mixture solution of HAuCl4 and polymer ligands PTMP-PMAA; (B) The resulting solution of Au 
NCs@PTMP-PMAA. 

Fig. S4 (A) The 3D histogram of the influence of molecular weights and concentrations on the fluorescence 
intensity and (B) quantum yields of Au NCs@PTMP-PMAA; (C) DLS of the Au NCs@PTMP-PMAA prepared with 
polymer ligands of increasing molecular weights under 80 °C for 9 h.



S5

Fig. S5 (A) Fluorescence emission spectra, (B) trendline, (C) UV-Vis absorption spectra and (D) DLS of the Au 
NCs@PTMP-PMAA prepared with increasing concentrations of 2%PTMP-PMAA (Mw=5000 g/mol) ranging from 1 
to 18 mM. Insets are the photographs of the corresponding Au NCs@PTMP-PMAA solutions under visible light 
(upper) and 365 nm UV light (lower).

Fig. S6 (A) The 3D histogram of the influence of heating temperature and reaction time on the fluorescence 
intensity  of Au NCs@PTMP-PMAA; (B) Fluorescence emission spectra of the Au NCs@PTMP-PMAA prepared 
under 80 °C with different reaction times. (C) Fluorescence emission spectra and (D) DLS of the Au NCs@PTMP-
PMAA prepared under increasing heating temperature with same reaction times (9 h). The inset are photographs 
of the corresponding Au NCs@PTMP-PMAA solution under visible light (upper) and 365 nm UV light (lower).
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Fig. S7 Normalized fluorescence emission spectra the Au NCs@PTMP-PMAA upon various excitation wavelengths 
ranging from 395 nm to 475 nm.

Fig. S8 DLS histogram of the Au NCs.
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Fig. S9 S(2p) XPS spectra of the as-prepared  Au NCs @PTMP-PMAA.

Fig. S10 Powder XRD pattern of the as-prepared  Au NCs @PTMP-PMAA.The broad peaks indicated the ultra-
small particles of Au NCs.
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Fig. S11 Effects of (A) ionic strength, (B) irradiation time and (C) storage time of six months on the fluorescence 
intensity of Au NCs. 

Fig. S12 Effects of pH values on the fluorescence intensity of Au NCs@PTMP-PMAA.
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Fig. S13  Effect of the incubation time for the fluorescence quenching of the Ag NCs in the presence of 20 uM, 80 
uM, 320 uM Fe3+.

Fig. S14 TEM images (A) and DLS (B) of Au NCs in the presence of 60 µM Fe3+. Scale bar: 100 nm.
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Fig. S15 Fluorescence intensity of Au NCs at 553 nm under different conditions. No. 1: Au NCs ; No. 2: Au NCs + 
Cys; No. 3: Au NCs + Fe3+; No. 4: Au NCs + Fe3+ + Cys; No. 5: Au NCs + Hg2+; No. 6: Au NCs + Hg2+ +Cys; No. 7: Au 
NCs + Hg2+ +Cys + Fe3+.

Fig. S16 Images of H9c2 cells incubated without Au NCs obtained (A) under bright field and (B) at the excitation 
wavelength of 405 nm. Scale bar: 30 µm. 


