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Supplementary Figure 1. The SEM and HAADF image of ETN.
[image: ]Supplementary Figure 2. The SEM and HAADF image of Fe1-xS.
[image: ]Supplementary Figure 3. (A) EDS mapping images of ETN. (B) EDS analysis of ETN elements.

[image: ]Supplementary Figure 4. (A) EDS mapping images of Fe1-xS. (B) EDS analysis of Fe1-xS elements.
[image: ][image: ]Supplementary Figure 5. (A) Photographs of bacterial colonies of MRSA with different concentrations (0, 125, 250, 500 µg/mL). (B) Bacterial viability of MRSA based on (A). ****P < 0.0001. 
Supplementary Figure 6. Body weight of mice with different treatments. ns: no significant.
 [image: ]Supplementary Figure 7. (A) IF staining of CK10 for the wounds on days 3 and 7, and (B) quantitative analysis. (C) IF staining of CK14 for the wounds on days 3 and 7, and (D) quantitative analysis. **P<0.01, ****P < 0.001. [image: ]

[image: ]Supplementary Figure 8. (A) IF staining of Ki67 for the wounds on days 3 and 7, and (B) quantitative analysis. **P<0.01, ***P < 0.001.

[bookmark: OLE_LINK81]Supplementary Figure 9. (A) Images of HaCaT migration with different treatments for 0, 12, 24, and 48 hours, and (B) quantitative analysis. ns: no significant，*P<0.05，[image: ]***P<0.001
[image: ]Supplementary Figure 10. (A) Optimal concentration of ETN@Fe7S8 to Raw264.7. (B) Optimal concentration of Na2S4 to Raw264.7. (C) Optimal concentration of FeCl2 to Raw264.7. *P < 0.05, ***P < 0.001, ****P < 0.001. 

[bookmark: _Hlk193376777][bookmark: _Hlk182950217][image: ]Supplementary Figure 11 (A) Images of HUVECs migration with different treatments in the Trans-well migration assay, and (B) quantitative analysis. **P < 0.01
Supplementary Figure 12. (A) Optimal concentration of ETN@Fe7S8 to HUVEC. (B) Optimal concentration of Na2S4 to HUVEC. (C) Optimal concentration of FeCl2 to HUVEC. *P < 0.05, **P<0.01, ***P < 0.001, ****P < 0.0001.

Supplementary Tables
[bookmark: _Hlk193635580]Table S1. Details of primary materials and antibodies used in the study.
	[bookmark: OLE_LINK5]REAGENT Or RESOURCE
	SOURCE
	IDENTIFIER

	Materials
	
	

	DMEM
	BI
	06-1055-57-1ACS-1

	Pen-Strep Solution
	BI
	03-031-1B

	FBS
	Gibco
	A31608-02

	Ferric chloride (FeCl3)
	[bookmark: OLE_LINK54]Sigma-Aldrich
	7705-08-0

	Ferrous chloride (FeCl2)
	Sigma-Aldrich
	7758-94-3

	Cysteine
	Sigma-Aldrich
	3374-22-9

	Sodium acetate trihydrate
	Sigma-Aldrich
	6131-90-4

	Ethylene glycol
	Sigma-Aldrich
	107-21-1

	[bookmark: OLE_LINK55]NaCl
	Sigma-Aldrich
	7647-14-5

	SulfoBiotics-SSP4 
	[bookmark: OLE_LINK56]DOJINDO
	SB10

	Cell counting kit-8
	Aladdin Chemistry
	C266180

	[bookmark: OLE_LINK57]Iron content kit
	Solarbio
	BC5315

	ATP kit
	Solarbio
	BC0300

	Malondialdehyde kit 
	Nanjing Jiancheng 
	A003-1-2

	[bookmark: OLE_LINK50][bookmark: OLE_LINK58]GSH and glutathione disulfide (GSSG) assay kit
	Beyotime
	S0053

	NAD/NADH kit
	Beyotime
	S0175

	Propidium iodide (PI)
	Beyotime
	C1075M

	Mouse anticoagulant whole-blood
	[bookmark: OLE_LINK59]Bersee
	B1057

	Agar 
	Sangon Biotech 
	A505255

	FastKing RT Kit (With gDNase)
	TIANGEN
	KR116

	Fixation & Permeabilization Buffer
	Invitrogen
	88-8824-00

	IFN-γ ELISA kit
	Cloud-Clone
	SEA049Mu

	TNF-α ELISA kit
	Cloud-Clone
	SEA133Mu

	SYBR Green qPCR Master Mix
	MCE
	HY-K0501-5

	SYTO 9
	Thermo Fisher Scientific
	S34854

	Antibodies
	
	

	anti-Mouse CD11b 
	BD Biosciences
	550282

	anti-Mouse F4/80
	Bio Legend
	123101

	anti-Mouse Gr1 
	BD Biosciences
	550291

	Mouse monoclonal anti-Ki67
	BD Biosciences
	550609

	anti-Mouse CK10
	Affinity
	AF0197

	anti-Mouse CK14
	Affinity
	AF5370

	anti-Mouse CD31
	Affinity
	AF6191

	[bookmark: OLE_LINK62]Phospho-PI3K Antibody
	Affinity
	AF3242

	PI3K Antibody
	Affinity
	AF6242

	[bookmark: OLE_LINK63]anti-p-p65
	ProteinTech
	82335-1

	anti-p65
	ProteinTech
	10745-1

	VEGFA
	Affinity
	AF5131

	Mouse monoclonal anti-β-actin
	Santa Cruz
	sc-47778

	Cell lines
	
	

	Raw264.7
	ATCC
	TIB-71

	HUVEC
	ATCC
	PCS-100-013

	Bacteria
	
	

	MRSA
	ATCC
	F-182

	Experimental models: organisms/strains
	
	

	Balb/c
	Hfkbio

	



Table S2. The primer sequences of pro-inflammatory and anti-inflammatory factors.
	Gene
	Primer sequence (5’-3’)

	IL-6 Forward
	TTCTTGGGACTGATGCTGGT

	IL-6 Reverse
	CTGTGAAGTCTCCTCTCCGG

	TNF-α Forward
	TGAGGTCAATCTGCCCAAGT

	TNF-α Reverse
	GGGGTCAGAGTAAAGGGGTC

	IL-12 Forward
	GTCCTCAGAAGCTAACCATCTCC

	IL-12 Reverse
	CCAGAGCCTATGACTCCATGTC

	IL-10 Forward
	CAGGGATCTTAGCTAACGGAAA

	IL-10 Reverse
	GCTCAGTGAATAAATAGAATGGGAAC

	Arg-1 Forward
	CAATCCCCAGCTTGTCTACTTCA

	Arg-1 Reverse
	GCATATCTGCCAAAGACATCGT

	YM-1 Forward
	GGCAAAGGTCATGGAGATGT

	YM-1 Reverse
	CTGCAGTCTCCATCACGAAA

	β-actin Forward
	GGCYGYAYYCCCCYCCAYCG

	β-actin Reverse
	CCAGTTGGTAACAATGCCATGT







Table S3. Raman data of D band, G band and ID/IG of ETN and ETN@Fe7S8.
	Samples
	D band (cm-1)
	G band (cm-1)
	ID/IG

	ETN
	1722.66
	1824.91
	0.94

	ETN@Fe7S8
	1204.05
	1186.87
	1.01



Table S4. BET-specific surface area, pore volume and pore size of ETN@Fe7S8.
	Samples
	BET specific surface area (m2/g)
	Pore volume
(cm3/g)
	Pore size (nm)

	ETN
	20.72
	0.05
	10.28

	Fe1-xS
	16.25
	0.05
	16.17

	ETN@Fe7S8
	10.17
	0.03
	11.63



[bookmark: _Hlk193635743]Table S5. Comparison of ETN@Fe7S8 with other materials.

	[bookmark: _Hlk193635729]
	Nanozybiotics/
others
	Antibacterial properties
	Microorganism
	Antibacterial applications
	Other Functions
	Refs.

	Single-atom nanozybiotics
	ETN
	PODa
	MRSAb
	Wound healing
	Hemostasis
	[1]

	
	CuL/PHI
	POD, OXDc
	E. colid, MRSA
	Wound healing
	_
	[2]

	
	Mn/Fe SACs
	POD, GOxe, CATf
	S. aureusg, E. coli
	Wound healing
	_
	[3]

	Carbon-based nanozybiotics
	ETN@Fe7S8
	Fe2+, polysulfide release
	MRSA
	Wound healing
	Hemostasis， angiogenesis
	

	
	Cu SASs/NPC
	POD, GPx, PTT
	MRSA
	Wound healing
	_
	[4]

	
	CeO2 NPs
	OXD
	S. aureus, E. coli
	
	_
	[5]

	
	H-CDs
	POD
	S. aureus, E. coli, P. aeruginosah, MRSA
	Infection,、wound healing
	_
	[6]

	
	CS@Fe-N CDs
	POD
	S. aureus, E. coli
	S. aureus, E. coli
	_
	[7]

	
	Fe-γ-CD
	POD
	ESBL- E. colii
, MRSA
	Antibacterial agent in
foodstuﬀs
	_
	[8]

	Metal-based nanozybiotics
	Cu ND/CG
	POD
	MRSA, E. coli
	Wound healing
	Angiogenesis
	[9]

	
	PtCo@G@H2A
	OXD
	H. pylorij
	Gastric
diseases
	_
	[10]

	
	Zn-Nx-C
	Lactonase
	P. aeruginosak
	Antifouling nanocoating
	_
	[11]

	
	V-Fe2O3
	POD
	MRSA
	Wound healing
	_
	[12]

	
	Fe-SAC
	POD
	MRSA
	Wound healing
	_
	[13]

	MOF-based nanozybiotics
	FeCD
	FeCD
	E. coli, MRSA
	Treatment of abscess
	_
	[14]

	
	Ni-MOF
	POD, SOD
	MRSA, E. coli
	Wound healing
	_
	[15]

	
	Fe3O4@MOF@Au NPs
	POD

	S. aureus, E. coli
	Wound healing
	_
	[16]

	
	Cu-CNNDs
	POD
	S. aureus, E. coli
	Surface antibacterial
coatings
	_
	[17]

	
	Bi-PCN-222 MOF
	POD, OXD
	S. aureus
	Wound healing
	_
	[18]

	Others
	Ferrous· iron
	Ferroptosis
	MRSA
	Mouse keratitis model
	_
	[19]

	
	Polysulfide
	Synergistic ferrousiron
	MRSA
	Infection model
	_
	[20]
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