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[bookmark: _Toc155900443]Supplementary Fig. 1 | Characterization of intermediate products and element mapping of PtNP-shell. TEM images of a, GaNPs and b, Ga@Pt NPs. c, element mapping of Ga@Pt NPs.
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[bookmark: _Toc155900444]Supplementary Fig. 2 | SEM image of PtNP-shell.
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[bookmark: _Toc155900445]Supplementary Fig. 3 | Characterization of PtNP-shell surface. a, STEM images of PtNP-shell surface. b, HRTEM of PtNPs.
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[bookmark: OLE_LINK1][bookmark: _Toc155900446]Supplementary Fig. 4 | XRD spectrum of PtNP-shell prior to reacting with KOH.
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[bookmark: OLE_LINK2][bookmark: _Toc155900447]Supplementary Fig. 5 | XPS spectra in the region of Ga 2p3/2, Pt 4f5/2 and Pt 4f7/2, respectively.
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[bookmark: OLE_LINK3][bookmark: _Toc155900448]Supplementary Fig. 6 | ξ potential of bare PtNP-shell, PtNP-shell + KOH and PtNP-shell@PEG. Data are shown as the mean ± S.D.
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[bookmark: _Toc155900449]Supplementary Fig. 7 | Hydrodynamic size of PtNP-shell@PEG.
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[bookmark: _Toc155900450]Supplementary Fig. 8 | Absorption of PtNP-shell. a, Absorption curves of PtNP-shell with different concentrations (10, 25, 50 and 75 μg·mL–1). b, Mass extinction coefficient of PtNP-shell at 1064 nm. Normalized absorbance intensity at λ = 1064 nm divided by the characteristic length of the cell (A/L) at different concentrations (10, 25, 50 and 75 μg·mL–1).
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[bookmark: _Toc155900451]Supplementary Fig. 9 | Measurement of PtNP-shell blackness. a, Visual appearance of GaNPs, Ga@Pt NPs and PtNP-shell at different concentrations. b, Position of each color in the RGB cube, obtained by extracting the relative components of red, green and blue from Supplementary Fig. 9a.
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[bookmark: _Toc155900452]Supplementary Fig. 10 | Temperature elevation curves of GaNPs, GaIn@Pt NPs and PtNP-shell with concentration of 50 μg·mL–1.
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[bookmark: _Toc155900453]Supplementary Fig. 11 | Temperature increase images of PtNP-shell of different concentrations at different time points. Laser power density: 1 W·cm2.
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[bookmark: _Toc155900454]Supplementary Fig. 12 | Temperature elevation curves of PtNP-shell with various power density of NIR-Ⅱ laser.
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[bookmark: _Toc155900455]Supplementary Fig. 13 | Comparison of photothermal conversion efficiency. 1: This work, 2: PEDOT:ICG@PEG-GTA1, 3: MINDS2, 4: PTG NPs3, 5: RBC@Cu2-xSeNPs4, 6: AuDAg2S5, 7: MAPSULES6, 8: Fe3O4@PPy@GOD NCs7, 9: NPPBTPBF-BT8, 10: AS10649. 11: Gold Nanoraspberry10, 12: P-Pc-HSA11, 13: Ultrathin polypyrrole nanosheets12, 14: HxMoO313, 15: NiP PHNPs14, 16: FP NRs15, 17: COF16, 18: 2MPT.+-CB17, 19: SPN-PT18, 20: Pdots19, 21: Pt Spirals20, 22: TBDOPV-DT21, 23: Ti2O3@HA NPs22, 24: TBDOPV–DT NP23, 25: DPP-IID-FA NPs24, 26: SPN-DT18, 27: NP25, 28: FTQ nanoparticles26, 29: CNPs27, 30: H-SiOx NPs28, 31: BETA NPs29, 32: CN-NPs30, 33: Pt-NDs31, 34: MoO3−x nanobelts32, 35: P3 NPs33, 36: Ni9S834, 37: PtAg nanosheets35, 38: Nb2C NSs36, 39: V2C-TAT@Ex-RGD37, 40: PEG-TONW NRs38, 41: SPNI-II39, 42: 1T-MoS240, 43: Bi@C NPs41, 44: Au NPL@TiO242, 55: CT NPs43, 56: PPy-PEG NPs44, 57: AuPt@CuS NSs45, 58: Bi19S27I3 nanorods46, 59: Cu3BiS3 NR47, 60: MPAE-NPS48.
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[bookmark: _Toc155900456]Supplementary Fig. 14 | Photothermal stability. a, Photothermal profiles of the suspension of PtNP-shell over five irradiation cycles. b, TEM image of PtNP-shell over five irradiation cycles.
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[bookmark: _Toc155900457]Supplementary Fig. 15 | Western blotting for TRPV1 and TREK1 from canine NG and LSG tissues. Representative western blotting bands for TRPV1, TREK1 from canine ganglion (NG and LSG) and spleen tissues.
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[bookmark: _Toc155900458]Supplementary Fig. 16 | Effect of PtNP-shell photothermal stimulation of NG. Maximal HR changes of beagles treatment with PtNP-shell or control from 1 to 3 hours after NIR irradiation, n = 6. Data are shown as the mean ± S.E.M. *P < 0.05, **P < 0.01, ns means that the difference is not statistically significant.
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[bookmark: _Toc155900459]Supplementary Fig. 17 | Visual graphical recording of NG neural activity after light activation. Representative NG neural activity recordings of Beagles treatment with PtNP-shell or control at different time points.
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[bookmark: _Toc155900460]Supplementary Fig. 18 | Effects of PtNP-shell photothermal activation of NG on ventricular electrophysiology. Effects on ventricular ERP at different sites in beagles treatment with PtNP-shell or control at different time points. Data are shown as the mean ± S.E.M. *P < 0.05, **P < 0.01, ***P < 0.001, ns means that the difference is not statistically significant.
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[bookmark: _Toc155900461]Supplementary Fig. 19 | Statistical analysis for the density of cells after photothermal activation of NG tissues in different groups. a, Percentage of TRPV1+ cells within the VAChT+ cell population. b, Percentage of c-Fos+ cells within the VAChT+ cell population. c, Percentage of c-Fos+ cells within the TRPV1+ cell population. Data are shown as the mean ± S.E.M. ***P < 0.001.
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[bookmark: _Toc155900462]Supplementary Fig. 20 | Effect of photothermal activation of NG on heart rate variability. Changes of the a, LF, b, HF, and c, the ratio of LF/HF in the two groups at different time points. Data are shown as the mean ± S.E.M. *P < 0.05.
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[bookmark: _Toc155900463]Supplementary Fig. 21 | Effect of PtNP-shell photothermal inhibition of LSG. Maximal SBP changes of beagles treatment with PtNP-shell or control from 1 to 3 hours after NIR irradiation, n = 6. Data are shown as the mean ± S.E.M. *P < 0.05, **P < 0.01, ns means that the difference is not statistically significant.
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[bookmark: _Toc155900464]Supplementary Fig. 22 | Visual graphical recording of LSG neural activity after light inhibition. Representative LSG neural activity recordings of Beagles treatment with PtNP-shell or control at different time points.

[image: ]
[bookmark: _Toc155900465]Supplementary Fig. 23 | Effects of PtNP-shell photothermal inhibition of LSG on ventricular electrophysiology. Effects on ventricular ERP at different sites in beagles treatment with PtNP-shell or control at different time points. Data are shown as the mean ± S.E.M. *P < 0.05, ns means that the difference is not statistically significant.
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[bookmark: _Toc155900466]Supplementary Fig. 24 | Statistical analysis for the density of cells after photothermal inhibition of LSG tissues in different groups. a, Percentage of TREK1+ cells within the TH+ cell population. b, Percentage of c-Fos+ cells within the TH+ cell population. c, Percentage of c-Fos+ cells within the TREK1+ cell population. Data are shown as the mean ± S.E.M. **P < 0.01, ***P < 0.001.
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[bookmark: _Toc155900467]Supplementary Fig. 25 | Statistical analysis of recorded ventricular arrhythmia events post myocardial ischemia. Quantitative analysis the number of a, VTs and b, the duration of sVT of beagles with MI. Data are shown as the mean ± S.E.M. ns means that the difference is not statistically significant.
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[bookmark: _Toc155900468]Supplementary Fig. 26 | Effect of photothermal inhibition of LSG on heart rate variability. Changes of the a, LF, b, HF, and c, the ratio of LF/HF in the two groups at different time points. Data are shown as the mean ± S.E.M. *P < 0.05.
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[bookmark: _Toc155900469]Supplementary Fig. 27 | Long term biosafety of PtNP-shell microinjection. Long-term in vivo biosafety was assessed by local injection of PtNP-shell into the NG and SG of Beagle or by injection of equal doses of PtNP-shell into the tail vein of Sprague-Dawley rats. a, Representative images of H&E and tunel staining of ganglia in Beagles from different treatment groups immediately after microinjection or after 30 days of follow-up. b, Representative H&E staining of major organs of beagles following different treatments. c, Representative H&E staining of major organs of rats following different treatments. Blood biochemical analyses including d, ALT, e, AST, f, urea, g, Crea and h, LDH1 were performed on Beagles in different treatment groups. Blood biochemical analyses including i, ALT, j, AST, k, urea, l, Crea and m, LDH1 were performed on rats in different treatment groups.
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