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Supplementary figures and tables

Fig. S1. SEM image of Fe-SAzyme-TPP.

Fig. S2. TEM image of Fe-SAzyme-TPP

Fig. S3. Survey XPS spectra of (a) Fe-SAzyme and (b) high-resolution Fe2p spectra of Fe-SAzyme.

Fig. S4. Stability analysis of Fe-SAzyme and Fe-SAzyme-TPP. (a) Stability of Fe-SAzyme and Fe-SAzyme-TPP in PBS and saline after a 24 h incubation period. Photographs showing (from left to right): Fe-SAzyme in PBS, Fe-SAzyme in saline, Fe-SAzyme-TPP in PBS, and Fe-SAzyme-TPP in saline, (b) Time-dependent changes in the hydrodynamic diameter and polydispersity index (PDI) of Fe-SAzyme-TPP in saline over 7 days.


Fig. S5. FT-IR patterns of Fe-SAzyme, TPP, and Fe-SAzyme-TPP.


Fig. S6. Zeta potential of Fe-SAzyme, Fe-SAzyme-PEG, and Fe-SAzyme-TPP.


Fig. S7. Thermogravimetric analysis of Fe-SAzyme-TPP.

Fig. S8. Temperature changes of the Fe-SAzyme aqueous solutions at different laser power densities (1064 nm).

Fig. S9. Temperature changes of Fe-SAzyme aqueous solutions at different concentrations after 5 min of irradiation (1064 nm, 500 mW/cm2).


Fig. S10. Temperature changes of NC, Fe-SAzyme, and Fe-SAzyme-TPP aqueous solutions (1 mg/ml) after 5 min of irradiation (1064 nm, 500 mW/cm2).


Fig. S11. Absorbance changes of the TMB solution containing 1 mM H2O2 with the addition of different Fe-SAzyme concentrations.

Fig. S12. Absorbance changes of TMB solution containing 10 μg/mL Fe-SAzyme at different pH levels with 1mM H2O2 as a substrate.

Fig. S13. Absorbance changes of TMB solution containing 10 μg/mL Fe-SAzyme with the addition of different H2O2 concentrations.


Fig. S14. Absorbance changes of TMB solution containing 10 μg/mL Fe-SAzyme with the addition of different H2O2 concentrations (a) without or (b) with mild NIR-II laser treatments.

Fig. S15. Dissolved O2 concentrations of different concentrations of Fe-SAzyme
in H2O2 solution.

Fig. S16. Dissolved O2 concentrations of Fe-SAzyme at different pH levels in H2O2 solution.

Fig. S17. O2 generation upon the addition of 10 μg/mL Fe-SAzyme and H2O2 with varying concentrations (a) without or (b) with mild NIR-II laser treatments.

[bookmark: _Hlk219309350][bookmark: _GoBack]
Fig. S18. Arrhenius plots for Fe-SAzyme's (a) POD-like catalytic activity and (b) CAT-like catalytic activity at room temperature and PTT temperature.


Fig. S19. The GSH depletion activity evaluation of Fe-SAzyme (a) without or (b) with mild NIR-II laser treatments.

[bookmark: _Hlk219799918]
Fig. S20. Confocal fluorescence colocalization analysis of Fe-SAzyme-TPP stained with Rhodamine B, green-fluorescent mitochondria, and blue-fluorescent cells.


Fig. S21. Flow cytometry imaging of cellular uptake of Rhodamine B-labeled Fe-SAzyme-TPP over time.


Fig. S22. ICP-OES quantification of intracellular Fe content.


Fig. S23. Cell viability of HUVEC after treatment with different concentrations of Fe-SAzyme-TPP.

[bookmark: _Hlk219576577]
Fig. S24. Quantitative analysis of fluorescence intensity in cell (a) ROS, (b) O2, and (c) Live/dead staining.

[bookmark: _Hlk219795082]
[bookmark: _Hlk219795070]Fig. S25. MDA levels in cells treated with Fe-SAzyme-TPP and Fe-SAzyme-TPP+Ferrostatin-1 for 24 h.

[bookmark: _Hlk219795486]
Fig. S26. GPX4 protein expression levels following treatment with Fe-SAzyme-TPP+NIR-Ⅱ and Fe-SAzyme-TPP+NIR-Ⅱ+Ferrostatin-1.

[bookmark: _Hlk219578410]
[bookmark: OLE_LINK1]Fig. S27. Fluorescent staining (a) images and (b) quantitative analysis of intracellular Fe2+ in cells treated with Ferrostatin-1 (Scale bars: 50 μm).


Fig. S28. Wound healing assays of 4T1 cells after treatment at the indicated time points.


Fig. S29. Temperature changes of the tumors in mice under irradiation (1064 nm, 500mW/cm2) for 5 min after the administration of PBS and Fe-SAzyme-TPP.


Fig. S30. Serum biochemical parameters of mice following treatment with PBS and Fe-SAzyme-TPP.

Table S1. Elemental quantification of Fe-SAzyme determined by XPS spectra.
	Percentage
	C (at%)
	N (at%)
	Fe (at%)

	Fe-SAzyme
	95.86
	3.71
	0.43



Table S2. ICP-OES data for Fe-SAzyme.
	Element
	Element content in solution (μg/ml)
	Element content in the sample (wt%)

	Fe
	0.0228±0.0013
	0.51±0.03


Data represent mean ± SD of at least three independent experiments (n=3)
[bookmark: _Hlk219389140]
[bookmark: _Hlk219367840]Table S3. Comparison of Km and Vmax for Fe-SAzyme and other SAzymes with POD-like activity.
	SAzymes
	Km (mM)
	Vmax (×10-7Ms-1)
	Reference

	Fe-SAzyme
	1.56
	1.03
	This method

	Fe-SAzyme+NIR-Ⅱ
	1.25
	1.46
	This method

	FeN5
	11.2
	2.96
	[1]

	Fe-N-C
	4.84
	1.18
	[2]

	f-MNC
	2.5
	0.495
	[3]

	Fe-N-C
	12.2
	3.56
	[4]

	FeSA
	13.2
	6.5
	[5]

	CS@Fe/CDs
	0.156
	1.0758
	[6]

	Cu-NBC
	8.37
	0.685
	[7]

	PtsaN-C
	2.943
	1.231×104
	[8]

	Mn/PSAE
	0.09
	1.6
	[9]



[bookmark: _Hlk219389205]Table S4. Comparison of Km and Vmax for Fe-SAzyme and other nanozymes exhibiting CAT-like activity.
	Nanozymes
	Km (mM)
	Vmax (mgL-1min-1)
	Reference

	Fe-SAzyme
	21.93
	5.13
	This method

	Fe-SAzyme+NIR-Ⅱ
	13.49
	6.23
	This method

	Catalase
	54.3
	31.104
	[10]

	PtsaN-C
	19.33
	5.343
	[8]

	Fe-SAs/NC
	9.65
	12.96
	[11]

	Fe3+/AMP CPsd 
	122.2
	4.61
	[12]

	Fe-SANzyme
	18.8
	17.9
	[13]

	FeN4C
	55.57
	1.915
	[13]

	Co3O4 NPs
	34.3
	21.5
	[10]

	Co-SAs@NC 
	40.5
	156.7
	[14]

	CM@Mn
	21.44
	2.41
	[15]



Table S5. The O–O bond length in H2O2 before and after adsorption onto Fe-SAzyme.
	
	Before adsorption (dO-O)
	After adsorption (dO-O)
	Δd (Å)

	O–O bond length
	1.47
	1.588
	0.118



Table S6. The Bader charge transfer in H2O2 before and after adsorption onto Fe-SAzyme.
	
	Before adsorption (qH2O2)
	After adsorption (qH2O2)
	Δq (e)

	Bader charge
	0
	-0.111
	-0.111
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