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Fig. S1. (a) The SEM images of (a) UiO-66-NH2 and (b) HAuNS@PEG-bio 

nanoparticles.

Fig. S2. (a) The corresponding color change and its (b) UV-Vis-NIR spectra of UiO-

66-NH2@AuNS solution at different reaction time.
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Fig. S3. Size changes of HAuNS@PEG-bio in different media (PBS, RMPI 1640 

basic medium, and RMPI 1640 complete medium at designed pointed during 7 days 

measured by dynamic light scattering.

Fig. S4. The UV-Vis-NIR spectra of HAuNS@PEG-bio at the concentration of 160 

μg mL−1 irradiated by 1064 nm laser with a power density of 1 W cm−2 during 0, 10, 

20, and 30 min.
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Fig. S5. (a) The cellular uptake CLSM images of IR780-labeled HAuNS@PEG-bio 

and IR780-labeled HAuNS@PEG-bio + biotin and (b) its mean fluorescence intensity. 

Scale bar = 40 μm. (***P<0.001)

Fig. S6. The mean fluorescence intensity (MFI) of ROS generation in 4T1 cells after 

different treatments. n.s. P>0.05, *P<0.05, **P<0.01, ***P<0.001 vs PBS group. (I: 

PBS; II: PBS + PTT; III: PBS + RT; IV: HAuNS@PEG-bio; V: HAuNS@PEG-bio + 

PTT; VI: HAuNS@PEG-bio + RT; VII: HAuNS + PTT + RT; VIII: HAuNS@PEG-

bio + PTT + RT)
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Fig. S7. The mean fluorescence intensity of γ-H2AX in 4T1 cells after different 

treatments. n.s. P>0.05, *P<0.05, **P<0.01, ***P<0.001 vs PBS group. (I: PBS; II: 

PBS + PTT; III: PBS + RT; IV: HAuNS@PEG-bio; V: HAuNS@PEG-bio + PTT; VI: 

HAuNS@PEG-bio + RT; VII: HAuNS + PTT + RT; VIII: HAuNS@PEG-bio + PTT 

+ RT)
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Fig. S8. Photographs of colony formation assay of 4T1 cells treated with PBS, 

HAuNS, and HAuNS@PEG-bio nanoparticles under various radiation dose (0, 2, 4, 

and 6 Gy).

Fig. S9. The hemolytic of HAuNS@PEG-bio at different concentration. Data was 

presented as the mean ± SD (n = 3). (***p<0.001)
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Fig. S10. H&E staining of main organs (heart, liver, spleen, lung and kidney) tissue 

slices after different treatments. Scale bars = 200 μm. (I: PBS; II: PBS + PTT + RT; 

III: HAuNS@PEG-bio; IV: HAuNS@PEG-bio + PTT; V: HAuNS@PEG-bio + RT; 

VI: HAuNS + PTT + RT; VII: HAuNS@PEG-bio + PTT + RT)
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Table S1. Photothermal conversion efficiencies of reported Au-based nanoagents.

Materials Laser (nm) Power (W/cm2)
η（%

）
References

UCNPs@mSiO2-Au-Cys 

nanomotors 
808 1.5 28 [1]

BAuNSP (branched 

nanoporous gold nanoshells)
808 1 75.5 [2]

Hollow gold nanoshell-

coupled silica microrods
808 2 39.6 [3]

Iron oxide@Au/Ag 

nanoparticles
1064 3.0 28.3 [4]

PMC@AuNP 1064 1 49.3 [5]

Au nanorods 1064 2 22.1 [6]

Au-Cu9S5 nanoparticles 1064 0.7 37 [7]

Porous Au@Pt core-shell 

nanostructures
1064 1 41.3 [8]

AuNFs (gold 

nanoframeworks)
1064 1 23.9 [9]

HAuNS@PEG-bio 1064 1 63 this work
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