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Figure S1. TEM images of (a) yolk-shell structure; (b) over-etched yolk-shell structure by excess HF.
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Figure S2 The hydrated diameter of (a) RE-UCNP@NH,-Si0,@Si0,; (b) RE-UCNP@porous-NH,-
SiO,@Si0,; (¢) RE-UCNP/GNPs@SiO, determined by DLS.

Figure S3 TEM images of yolk-shell RE-UCNP/GNPs@SiO,.



Figure S4 EDXA spectrum of the corresponding RE-UCNP/GNPs@Si0,.
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Figure S5 XRD patterns of the corresponding nanoparticles.
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Figure S6 In vitro cytotoxicity measure of RE-UCNP/GNPs@SiO, by MTT assay.

Figure S7 TEM image of NaYF4:Yb,Gd,Er (48:20:30:2).



