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Fig. S1. Photographs of Au@PDA solution during preparation.

[image: ]
Fig. S2. Optimization of PDA-coated Au nanoparticles (Au@PDA). (a) UV-vis spectra of Au nanoparticles prepared with different formulations. Inset: photographs of solutions containing Au nanoparticles with different formulations. (b) Size distributions of different Au nanoparticles. (c) Zeta potentials distributions of different Au nanoparticles. (d) Summary of hydrodynamic sizes and zeta potentials of different Au nanoparticles. 
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Fig. S3. TEM characterization of PDA-coated nanoparticles with or without surface PEG modification. 
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Fig. S4. Linear time versus -Ln(θ) were obtained from the cooling period in Figure 3a. 
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Fig. S5. Fluorescent images of HT-22 cells treated with targeted Au nanoparticles with switching the laser irradiation off and on (1064 nm, 0.5 W/cm2) at the interval of 1 s for five cycles. 
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Fig. S6. Fluorescent images of HT-22 cells treated with targeted Au nanoparticles with continuous laser irradiation for 9 s (1064 nm, 0.5 W/cm2). 
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Fig. S7. Expression of TRPV1 in hippocampal slices.
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Fig. S8. C-fos expression in the cortex after Au nanoparticles and 1064 nm laser irradiation (1.0 W/cm2). 
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[bookmark: _GoBack]Fig. S9. Whole-cell current-clamp recording of action potentials in brain slice in presence of Au@PDA-PEG-Ab before (a&b) and after (c&d) 1064 nm laser irradiation (1.0 W/cm2).
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Fig. S10. Whole-cell current-clamp recording of action potentials in brain slice before (a) and after (b) 1064 nm laser irradiation (1.0 W/cm2).
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