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Fig. S1 XRD patterns of copper-based metallenes. (a) XRD patterns of Cu powder and
Cu NSs. (b) XRD patterns of CuZn powder and CuZn NSs. (c) XRD patterns of CuSn
powder and CuSn NSs. (d) XRD patterns of CuNi powder and CuNi NSs. (¢) XRD

patterns of Devarda’s alloy powder and AICuZn NSs.
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Fig. S2 UV—-vis-NIR spectra of copper-based metallenes. UV—vis-NIR spectra of (a)

Cu NSs, (b) CuZn NSs, (c) CuSn NSs, (d) CuNi NSs and (e) AICuZn NSs at varying

degrees of dilution.



Fig. S3 Dispersion images of copper-based metallenes. Photographs of copper-based

metallene dispersions with /without laser.
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Fig. S4 Michaelis—Menten curve for H,O,.

CuNi CuSn CuZn

—— NI 2P372 1) ——sn* 3ds12 () 2o 2320 m
———Ni2* 2P372 sati (Il) e .
NI 2P312 sat2 (1) Sn" 3d3iz () ———zn® 2p112 (1)
——Ni* 2P312 (IV)
—  |——ni*2P3z sats (v — m -
é. Ni?* 2P312 satd (V1) w M i
2 I e m
= b £
3 H E
o 3 3
868 864 860 856 852 848 500 495 490 485 480 1050 1045 1040 1035 1030 1025 1020
Binding energy (eV) Binding energy (eV) Binding energy (eV)

Fig. S5 XPS spectra of copper-based metallenes. 2p3/2 orbital for other elemental

valence curves in Cu-based metallenes.
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Fig. S6 The minimal inhibition concentrations of copper-based metallenes on MRSA
(A: 4 pg/mL, B: 2 pg/mL, C: 1 pg/mL, D: 0.5 pg/mL, E: 0.25 pg/mL, F: 0.125 pg/mL,

G: 0.0625 pg/mL, H: 0.03125 pg/mL).
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Fig. S7 Photographs of MRSA treated with PG and FOX in vitro. Photographs of

bacterial colonies of MRSA after different treatments.



Fig. S8 Photographs of E. coli and MRSA treated with different copper-based raw

powders.



Fig. S9 Fluorescence staining images of MRSA using SYTO 9/PI probe after different

antibiotic treatments.
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Fig. S10 Photographs and viability of E. coli treated with copper-based metallenes in
vitro. (a) Photographs of bacterial colonies of E. coli after different treatments. (b)
Relative bacterial viability of E. coli after treatment based on (a) (n = 3). (c)
Fluorescence staining images of E. coli using SYTO 9/PI probes after different
treatments (+ means plus H,O,, Concentration unit: pg/mL). One-way ANOVA was
used to analyze multiple groups. (*p < 0.05, **p < 0.01, ***p < (0.001, and ****p <

0.0001)



Control 0.25 pyg/mL 0.5 pg/mL 1 pg/mL 2 pg/mL

Fig. S11 Photographs of E. coli treated with PG and FOX in vitro. Photographs of

bacterial colonies of E. coli after different treatments.
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Fig. S12 Fluorescence staining images of E. coli using SYTO 9/PI probes after different

antibiotic treatments.



Fig. S13 TEM of MRSA treated with different treatments in vitro.
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Fig. S14 Fluorescence staining images of E. coli using DCFH-DA probe after various

treatments.
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Fig. S16 KEGG analysis of DEGs.
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Fig. S17 Schematic diagram of the metabolic pathway (KO-pathway) of oxidative

phosphorylation.
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Fig. S18 MTT of HUVECs with different treatments in vitro.
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Fig. S19 (a) Therapeutic effects of MRSA-infected BALB/c mice after different
treatments. (b) Relative wound size (n = 3). (c) wound size radar images at
different times. (d) MRSA on LB agar grew from the infected wound tissue at the

end of different treatments. (¢) H&E and Masson staining of the infected tissues.
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Fig. S20 Body weight of infected mice with different treatments.
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Fig. S21 TNF-a and IL-6 inflammatory factors levels of bacterially infected tissues
after different treatments. (a) TNF-a inflammatory factors levels of Wound tissue
homogenization after different treatments. (b) TNF-a inflammatory factors levels of
serum after different treatments. (c) IL-6 inflammatory factors levels of Wound tissue
homogenization after different treatments. (d) IL-6 inflammatory factors levels of

serum after different treatments.
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Fig. S22 Blood biochemical analysis of mice after 8 days and 15 days of treatment. (a)

Blood biochemical analysis of mice after 8 days of treatment. (b) Blood biochemical

analysis of mice after 15 days of treatment.
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Fig. S23 H&E staining images of major organs after different treatments.
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Fig. S24 (a) H&E and Masson staining of the normal tissues. (b) H&E staining

images of major organs after different treatments.



