Table S1. Relative abundance and frequency incidence in CN cases. Relative abundance refers to percent composition of each species relative to the total number of organisms detected within each patient sample.
	Pathogens
	Mean relative abundance
(%)
	Incidence
(Cases)

	[bookmark: OLE_LINK17]Staphylococcus_aureus
	15.46612947
	12

	[bookmark: OLE_LINK18]Staphylococcus_epidermidis
	12.00625001
	12

	[bookmark: OLE_LINK19]Pseudomonas_aeruginosa
	9.98645299
	10

	[bookmark: OLE_LINK8]Pseudomonas_monteilii
	1.610769
	9

	[bookmark: OLE_LINK9]Citrobacter_freundii
	1.64809565
	8

	[bookmark: OLE_LINK20]Mycoplasma_hominis
	73.670000
	4

	[bookmark: OLE_LINK21]Streptococcus_agalactiae
	48.050000
	4

	[bookmark: OLE_LINK10]Clostridiales_bacterium_VE202_07
	1.66500067
	3

	[bookmark: OLE_LINK11]Enterobacter_kobei
	0.903636
	3

	[bookmark: OLE_LINK12]Xanthomonas_campestris
	4.69965570
	3

	[bookmark: OLE_LINK13]Coxiella_burnetii
	2.080000
	3

	[bookmark: OLE_LINK7]Cupriavidus nantongensis
	0.21826122
	3

	[bookmark: OLE_LINK6]Prevotella_salivae
	0.190652
	3

	[bookmark: OLE_LINK5]Enterococcus_faecalis
	17.66833367
	3

	[bookmark: OLE_LINK4]Enterococcus_7L76
	12.290000
	3

	Staphylococcus_haemolyticus
	6.11812512
	2

	Propionibacterium_humerusii
	8.592500
	2

	Staphylococcus_warneri
	1.463793
	2

	Acidovorax_JS42
	1.284845
	2

	Malassezia_globosa
	15.210000
	2

	Streptococcus_constellatus
	4.72500073
	2

	Prevotella_bivia
	7.21571422
	2

	Prevotella_disiens
	1.21600022
	2

	Streptococcus_intermedius
	1.384286
	2

	Dialister_micraerophilus
	1.05800006
	2

	Peptoniphilus_lacrimalis
	0.92583393
	2

	solobacterium moorei
	1.000000
	2

	Staphylococcus_lugdunensis
	6.090000
	2

	Staphylococcus_pasteuri
	1.52636453
	2

	Klebsiella_pneumoniae
	3.07500008
	2

	Bacteroides_fragilis
	24.491667
	2

	Bacteroides_ovatus
	0.961667
	2

	Klebsiella_quasipneumoniae
	0.980000
	2

	Streptococcus_dysgalactiae
	19.66888967
	2

	Burkholderia
	0.43904244
	2

	Flavobacterium_johnsoniae
	0.59600060
	1

	Staphylococcus_cohnii
	0.38500039
	1

	Acinetobacter_bereziniae
	0.243857
	1

	Salmonella_enterica
	74.000000
	1

	Finegoldia_magna
	0.491250
	1

	Clostridium_sticklandii
	0.000000
	1

	Agrobacterium_fabrum
	0.87947488
	1

	Mesorhizobium_australicum
	0.14600015
	1

	Mesorhizobium_ciceri
	0.071000
	1

	Rhizobium_leguminosarum
	0.010000
	1

	Enterobacter_xiangfangensis
	8.41714342
	1

	Pantoea_dispersa
	0.414444
	1

	Klebsiella_aerogenes
	0.501818
	1

	Klebsiella_oxytoca
	0.514444
	1

	Erwinia_mallotivora
	0.300000
	1

	Edwardsiella_ictaluri
	0.03750004
	1

	Lelliottia_ammigena
	1.000000
	1

	Corynebacterium_striatum
	1.000000
	1

	Penicillium_chrysogenum
	8.302500
	1

	Anaerococcus_prevotii
	0.82800083
	1

	Enterococcus_casseliflavus
	1.081429
	1

	Corynebacterium_tuberculostearicum
	0.260000
	1

	Porphyromonas_endodontalis
	0.24857125
	1

	Acinetobacter_gyllenbergii
	2.500000
	1

	Varibaculum_cambriense
	1.000000
	1

	Streptococcus_pseudopneumoniae
	1.39800040
	1

	Brevibacterium_epidermidis
	9.281250
	1

	Brevibacterium_linens
	2.822500
	1

	Raoultella_ornithinolytica
	0.20888921
	1

	Sphingobium_yanoikuyae
	2.120000
	1

	Cupriavidus_pauculus
	0.750500
	1

	Mycoplasma_bovis
	0.010000
	1

	Staphylococcus_pseudintermedius
	1.67875068
	1

	Acinetobacter_soli
	0.22500023
	1

	Pseudomonas_denitrificans
	0.494737
	1

	Alternaria_alternata
	14.322000
	1

	Meyerozyma_guilliermondii
	21.930000
	1

	Malassezia_furfur
	10.134000
	1

	Chaetomium_globosum
	2.252500
	1

	Neurospora_tetrasperma
	2.68500069
	1

	Prevotella_buccae
	0.02500003
	1

	Parabacteroides_distasonis
	0.25666726
	1

	Parabacteroides_johnsonii
	0.034000
	1

	Streptococcus_acidominimus
	0.220000
	1

	Facklamia_hominis
	0.010000
	1

	Streptococcus_peroris
	0.204500
	1

	Streptococcus_urinalis
	7.000000
	1

	Burkholderia_cenocepacia
	0.801714
	1

	Mycobacterium_colombiense
	13.33666734
	1

	Staphylococcus_saccharolyticus
	0.19764720
	1

	Enterobacter_hormaechei
	7.33857134
	1

	Pseudomonas_TKP
	2.000000
	1

	Delftia_Cs1
	0.56947457
	1

	Ralstonia_insidiosa
	1.782500
	1

	Sphingobium_yanoikuyae
	2.120000
	1

	Sordaria_macrospora
	14.63888964
	1

	Penicillium_citrinum
	1.31750032
	1

	Atopobium_parvulum
	7.13500014
	1

	Bifidobacterium_dentium
	1.61666762
	1

	Escherichia_coli
	1.260000
	1

	Mycobacterium_abscessus
	0.010000
	1

	Eggerthella_lenta
	0.30666732
	1

	Mycobacterium_tuberculosis
	0.51500052
	1

	Streptococcus_pyogenes
	1.36500037
	1

	Anaerococcus_hydrogenalis
	0.16562517
	1

	Pseudomonas_entomophila
	0.26952427
	1

	Candida_parapsilosis
	1.49500050
	1

	Methylobacterium_populi
	0.08615409
	1

	Acinetobacter_pittii
	0.963333
	1

	Enterobacter_cloacae
	4.924286
	1

	Acinetobacter_calcoaceticus
	0.36857137
	1

	Aeromonas_caviae
	0.86777887
	1

	Alternaria_alternata
	14.322000
	1

	Nosema_bombycis
	9.950000
	1

	Albugo_laibachii
	7.800000
	1

	Parastagonospora_nodorum
	2.973333
	1

	Fusarium_graminearum
	0.62500063
	1

	Aerococcus_viridans
	0.300000
	1

	Moraxella_oblonga
	0.010000
	1












Table S2. Representative culture-negative cases.
	Case
	Diagnosis
	Classification
	mNGS
	Reason for culture
negative result

	[bookmark: _Hlk151482349]1
	PJI
	IOI
	Candida tropicalis
	Fastidious bacteria

	2
	PJI
	IOI
	Coxiella burnetii
	Fastidious bacteria

	3
	PJI
	IOI
	Fusobacterium nucleatum
	Fastidious bacteria

	4
	PJI
	IOI
	Mycoplasma hominis
	Fastidious bacteria

	5
	PJI
	IOI
	Finegoldia magna
	Fastidious bacteria

	6
	PSA
	POI
	Parvimonas micra
	Fastidious bacteria

	7
	SA
	IOI
	Mycobacterium abscessus
	Rare pathogens

	8
	MTB
	POI
	Mycobacterium tuberculosis
	Rare pathogens

	9
	PJI
	IOI
	Mycobacterium colombiense
	Rare pathogens

	10
	PJI
	IOI
	Staphylococcus epidermidis
	Prior use of antibiotics

	[bookmark: _Hlk151482370]11
	PSA
	POI
	Staphylococcus aureus
	Prior use of antibiotics

	12
	PJI
	IOI
	Staphylococcus aureus
	Biofilm formation

	13
	PJI
	IOI
	Pseudomonas aeruginosa
	Unknown/VBNC


mNGS: metagenomic next-generation sequencing; PJI: periprosthetic joint infection; IOI: invasive osteoarticular infection; SA: septic arthritis; MTB: musculoskeletal TB; PSA: Primary septic arthritis; POI: primary osteoarticular infection; VBNC: viable but nonculturable.

