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Figure S1. TEM images of Au, Pd, or AuPd nanosheets synthesized in different 
conditions (reductant is sodium ascorbate, scale bars are 100 nm). a) Pure Pd. b) 3 : 7 
mole ratio for Au and Pd. c) 1 : 1 mole ratio for Au and Pd. d) 7 : 3 mole ratio for Au 
and Pd. e) Pure Pd. f-j) AuPd synthesized using different reductant consumption (5, 
10, 20, 30, and 40 mg) with 7 : 3 mole ratio for Au and Pd.

Figure S2. a) Monitored temperature profile of AuPd nanosheets (50 μg/mL) within 
30 min irradiated by 808 nm laser (1 W/cm2). b) Linear dependent curve between 
cooling time and temperature related variable (-ln ө) for calculating time constant τs 
of spontaneous cooling system.
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Figure S3. a) Fluorescent intensity of DCFH mixed with AuPd nanosheets at 525 nm 
under natural light and dark conditions respectively with time. b) Fluorescent intensity 
of DCFH mixed with AuPd nanosheets at 525 nm recorded after 808 nm laser 
irradiation (1 W/cm2) for 1 min, which was measured every 5 days during a month.

Figure S4. Investigation of reactive oxygen species production of AuPd nanosheets 
by electron paramagnetic resonance (EPR). Under 808 nm laser irradiation for 5 min 
(1 W cm–2), 1O2, O2

•−, and •OH generation of AuPd nanosheets were evaluated by 
EPR. Control: solvent (water) + trapping agent (TEMP or DMPO), under 808 nm 
laser irradiation for 5 min (1 W/cm2). TEMP was used as 1O2 trapping agent and 
DMPO was used as O2

•−, and •OH trapping agent.
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Figure S5. Antibacterial activity for E. coli and S. aureus under various power 
densities (0.5, 2, and 3 W/cm2), irradiated time (0, 1, 2, 3, and 5 min), and 
concentrations (0, 5, 10, 30, 50, and 100 μg/mL) of AuPd nanosheets. 

Figure S6. a) UV-Vis spectra of AuPd, peptide, and AuPd@Peptide. b) Infrared 
spectra of AuPd, peptide, and AuPd@Peptide.
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Figure S7. XPS analysis of AuPd nanosheets before and after peptides modification.

Figure S8. a) Cytotoxicity assay of AuPd@Peptide. b) Hemolysis assay of 
AuPd@Peptide, insert was photograph of different treated samples.

Figure S9. Quantitative analysis of Au amount per organ in infected mice with time.
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Figure S10. Characterization of photoacoustic properties of AuPd nanosheets. a) In 
vitro PAI of AuPd nanosheets with different concentrations. b) Linear relationship 
between the concentrations and the PA signals in a). 

Figure S11. Quantitative analysis of PA signals in infected regions of mice with time.
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Table S1. Morphology and photothermal conversion efficiency of some reported 
photothermal nanomaterials.
Materials Morphology Photothermal 

efficiency
Reference

AuPd nanoplates 76.6% This work
Au nanorods 21% [1]

Au-PEI@pD nanostars 49.9% [2]

Pd nanoparticles 93.4% [3]

Pd nanosheets 52% [4]

Pd@Au nanoplates 28.6% [5]

GNS@PDA nanostars 36.5% [6]

SCN-Zn2+@GO nanosheets 21.8% [7]

PEG-MoS2 nanoflowers 43.72% [8]

MoS2-CS nanosheets 24.37% [9]

BiOI@Bi2S3 nanoparticles 28.5% [10]

UiO-66@PAN hybrids nanoparticles 21.6% [11]

PDA-Ce6 nanoparticles 40% [12]

Peptide porphyrin conjugate nanodots 54.2% [13]

Ti3C2 nanosheets 30.6% [14]

MoO3-x hollow nanospheres 22.64% [15]

MoSe2 nanodots 46.5% [16]

Table S2. Minimum inhibitory concentration of AuPd nanosheets with different power and time 
conditions.

Concentration of AuPd nanosheets (μg/mL)
Bacteria species E. coli S. aureus

Time (min) Time (min)Irradiation power 
(W/cm2) 1 2 3 5 1 2 3 5

>100 >100 >100 >100 80 80 40 10
>100 80 50 40 40 20 10 10

50 50 30 25 10 10 10 10

0.5
1
2
3 50 30 20 10 10 10 10 10

Table S3. Minimal bactericidal concentration of AuPd nanosheets with different power and time 
conditions.

Concentration of AuPd nanosheets (μg/mL)
Bacteria species E. coli S. aureus

Time (min) Time (min)Irradiation power 
(W/cm2) 1 2 3 5 1 2 3 5

>100 >100 >100 >100 >100 >100 >100 40
>100 >100 55 50 >100 60 40 15

80 75 30 25 45 35 30 15

0.5
1
2
3 55 35 25 10 40 30 15 10
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Table S4. Effects of AuPd@Peptide on biomedical health indicators in blood of mice 
injected 7 days later.
Groups Control (N=5) AuPd@Peptide (N=5)
WBC (109/L) 7.20 ±1.38 7.00 ±1.45
RBC (1012/L) 10.02 ±0.12 10.26 ±0.18
PLT (109/L) 669.75 ±110.40 674.00 ±100.86
MCV (fL) 45.23 ±1.50 46.67 ±2.83
MCHC (g/L) 411.50 ±47.75 409.75 ±18.82
ALP (U/L) 130.3 ± 10.5 125.0 ± 17.8
ALT (U/L) 43.3 ± 5.7 43.0 ± 9.6
AST (U/L) 158.0 ± 27.0 156.0 ± 18.0
Cre (μM) 37.0 ± 5.2 38.7 ± 8.1
UREA (mM) 10.5 ± 1.0 9.6 ± 1.2
Abbreviation in table: White Blood Cell (WBC), Red Blood Cell (RBD), Platelet 
(PLT), Mean Corpuscular Volume (MCV), Mean Corpuscular Hemoglobin 
Concentration (MCHC), Alkaline Phosphatase (ALP), Alanine Aminotransferase 
(ALT), Aspartate Aminotransferase (AST), creatinine (Cre).
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