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Figure S1. The size distribution of NaErF, core nanoparticles (A, d=16.89 nm) and ErNPs

nanoprobes (B, d=20.76 nm).

Figure S2. The TEM images of NaErF4@NaYF4@C nanoparticles.
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Figure S3. The zeta potential of ErNPs, ErNPs@C, ErNPs@MnO,, ErNPs@MnO,-PEl,

ErNPs@MnO,-RGD and ErNPs@MnO,-siS100A4-RGD (n=3).
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Figure S4. High resolution Mn 2p XPS spectrum of ErNPs@MnO,,
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Figure S5. FT-IR spectra of E-NPs@MnO,, ErNPs@MnO,-PEI and ErNPs@MnO,-RGD.
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Figure S6. The released efficiency of siRNA form ErNPs@MnO,-RGD nanoparticles treated

with 10% SDS.
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Figure S7. Analysis of material uptake rates by flow cytometry. The cellular uptake of MDA-
MB-231 cells after treated with no treatment (A), ErNPs@MnO,-RGD (B) and ErNPs@MnO,
(C), and MCF-7 cells after treated with no treatment (D), ErNPs@MnO,-RGD (E) respectively
for 2 h. (F) The corresponding quantitative analysis (n=3, compared with MDA-MB-231 cells

treated with ErNPs@MnO,-RGD group, ***P<0.001).
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Figure S8. The stability of ErNPs@MnO,-RGD in the serum environment. (A) Digital photo
of ErNPs@MnO,-RGD in PBS containing 10% or 30% FBS. (B) Size and (C) Zeta potential
changes of Er-NPs@MnO,-RGD during 36 h in PBS containing 10% and 30% FBS, respectively

(n=3).

Figure S9. The stability of siRNA loaded on ErNPs@MnO,-RGD nanoparticles. siS100A4 and
ErNPs@MnO,-siS100A4-RGD were treated with or without RNase at 37 °C for 1 h, analyzed

by agarose gel electrophoresis.
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Figure S10. GSH-responsive siRNA release efficiency. ErNPs@MnO,-siS100A4-RGD were
treated with NaHCO5/5% CO, buffer solution and H,O, with or without GSH for 10, 30, 45

min, and analyzed by agarose gel electrophoresis.
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Figure S11. Endosome escape of ErNPs@MnO,-siRNA-RGD in MDA-MB-231 cells. CLSM

images of MDA-MB-231 cells incubated with FAM-siRNA loaded ErNPs@MnO, -RGD at 37

°C for 2 h (Scale bar: 20 pum).
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Figure S12. CDT effect of different concentrations of Mn?", ErNPs@MnO, and
ErNPs@MnO,-RGD (0, 0.3, 0.6, 1.3, 2.5, 5, 10, 20 pg mL-' of Mn) on MDA-MB-231 cells

(n=4).
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Figure S13. In vitro chemodynamic toxicity of Mn?" with or without L-BSO after 24 h

treatment (n=4).
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Figure S14. MCF-10A (common breast cells) cell viability treated with ErNPs@MnO,-

siS100A4-RGD for 24 h (n=4).
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Figure S15. Hemolysis test. (A) Images of hemolysis test and (B) the corresponding hemolysis

rate of ErNPs@MnO,-RGD at different concentrations of Mn.
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Figure S16. In vivo distribution of ErNPs@MnO,-RGD in MDA-MB-231 tumor-bearing nude

mice with different times after injection (n=3).
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Figure S17. Microscopy images of H&E stained slices of major organs extracted 25 days after

vein injection of PBS and ErNPs@MnO,-siS100A4-RGD, respectively (scale bar: 100 um).
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Figure S18. /n vivotumor therapeutic efficiency with the changes of tumor images after treated
with no treatment, ErNPs-siS100A4, ErNPs@MnQO,, ErNPs@MnO, -RGD, ErNPs@MnO,-

siS100A4, ErNPs@MnO,-siS100A4-RGD.
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Figure S19. Microscopy images of immunohistochemical analysis of SI00A4 expression in
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tumor sites after treated with PBS and ErNPs@MnO,-siS100A4-RGD, respectively (400 x
microscope photos), dark brown represents histochemical staining, blue represents the cell

nucleus.

Table S1. The polydispersity index of ErNPs@MnQO,-RGD in the serum environment

Tme® | NPs@MnO,RGD in 10% FBS | ErNPs@MnO,-RGD in 30% FBS
0.172 0.178
0.141 0.183
10 0.198 0.205
15 0.165 0.197
A 0.176 0.163
36 0.197 0212
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