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Figure S1 Fluorescence spectra (Aex = 340 nm) of BSA-Er/Au/Ag-NCs (a), BSA-Er complexes (b)
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Figure S2 FL spectra of the BSA-Er/Au/Ag-NCs (left), BSA-Er/Au-NCs (right) at different
excitation wavelengths from 320 to 360 nm, both the excitation and emission slit widths were 5

nm.



[0 |40

a2 — 3.2

3.6 —

2.4 — O Na
1
1.2 = g
Er Au Ag
[ 0.50 - 1.00 1.50 2.00 2.50 3.00 -© 0.50 1.00 1.50 >.00 2.50 3.00
Energy . keV Energy . keV
Element Element
CK 56.17 65.14 CK 56.04 64.49
NK a2y 1220 NK 13.98 13.80
OK 2412 21.00 oF = 206
Ervl 0045 00,04 ErM (,)(h() 00.02
AuM 03.34 00.23
AuM 03.90 00.28 SK 01.50 00.65
SK 03.10 01.33 AgL 0088 0011
Matrix Correction | ZAF Matrix Correction | ZAF

Figure S3 EDS of BSA-Er/Au-NCs (A) and BSA-Er/Au/Ag-NCs (B); the element concentrations
of Er, Au and Ag images of the BSA-Er/Au-NCs (C) and BSA-Er/Au/Ag-NCs (D).
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Figure S4 Fluorescence spectra of BSA-Er/Au/Ag-NCs at excitation wavelength of 340 nm, at

excitation wavelength of 400 nm (b).
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Figure S5 Decay curves of luminescence lifetime of BSA-Er/Au/Ag-NCs in the presence of S*
ions; BSA-Er/Au-NCs; BSA-Er/Au/Ag-NCs.
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Figure S6 Effect of pH on the photoluminescence of BSA-Er/Au/Ag-NCs in the HEPES buffer (5
mM). Concentration: The concentrations of S? ions, BSA-Er/Au/Ag-NCs are 100 uM, 440ug/mL,

respectively. Aex: 340 nm.



Figure S7 The TEM imaging of BSA-Er/Au/Ag-NCs.



