Table S1. Instruments and reagents used in the study
	Test
	Instrument
	Reagent

	Complete blood count

	Invitrogen countess 2
	

	Blood biochemistry

	Thermo Scientific Indiko
	

	C-reactive protein

	Thermo Fisher Attune CytPix
	Sigma-Aldrich C3527-1VL

	Procalcitonin
	Thermo Fisher Attune CytPix
	Abcam ab252821


	Arterial blood gas

	Nova Prime Plus
	

	Serum cytokine levels
IL-17a
IL-2
IL-4
IL-5
IL-6
IL-10
IFN-γ
TNF-α
	Luminex 200
	



Thermo Fisher PPX-07 panel






IL: Interleukin; IFN: Interferon; TNF: Tumor Necrosis Factor.


Table S2. Package used in metagenomic analysis
	Task
	Package
	Version

	Data cleaning

	Kneaddata1

	0.11.0

	Taxonomy assignment

	Kraken22

	2.1.2

	Calculate of abundances
	Bracken3
	2.5.0

	Differences of species among phenotypes
	edgeR4

phyloseq5
	3.28.1

1.22.3



Reference:
1.	Franzosa, E.A. et al. Species-level functional profiling of metagenomes and metatranscriptomes. Nat Methods 15, 962-968 (2018).
2.	Wood, D.E. & Salzberg, S.L. Kraken: ultrafast metagenomic sequence classification using exact alignments. Genome Biol 15, R46 (2014).
3.	Lu J, B.F., Thielen P, Salzberg SL. Bracken: Estimating species abundance in metagenomics data. PeerJ Computer Science 2017(1). e104. (2017).
4.	Robinson, M.D. & Oshlack, A. A scaling normalization method for differential expression analysis of RNA-seq data. Genome Biology 11 (2010).
5.	Watson, M., McMurdie, P.J. & Holmes, S. phyloseq: An R Package for Reproducible Interactive Analysis and Graphics of Microbiome Census Data. PLoS ONE 8 (2013).


Figure S1. Compare of mNGS and culture results of bronchoalveolar lavage fluid samples.
[image: ]
mNGS plus standard method identified pathogens in 72.09% of included patients. In 43.48% of the cases, mNGS and standard method had same results.
mNGS: metagenomic next generation sequencing.
+: test positive; -: test negative. 


Figure S2. Distribution of pathogens from mNGS and culture.
[image: ]
mNGS had obvious advantage in detecting virus (for virus cannot be cultured by standard method), and rarely were the cases that mNGS missed the pathogen while culture showed positive results (in 7 cases).
mNGS: metagenomic next generation sequencing.
+: test positive; -: test negative. 
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Pathogens

Legionella pneumophila
Mycoplasma pneumoniae
Candadia parapsilosis 1
Rhizopus oligosporus 1
Candadia glabrata -
Pneumocystis jiroveci -
Aspergillus fumigatus -
Elizabethkingia meningoseptica
Burkholderia cepacia -
Corynebacterium stripes 1
Enterococcus faecium -
Acinetobacter baumannii -
Pseudomonas aeruginosa -
Stenotrophomonas maltophilia -
Staphylococcus pneumoniae A
Enterococcus faecalis -
Klebsiella pneumoniae
Human polyomavirus 1 1
Adenovirus 1

Human gammaherpesvirus 4 -
Human alphaherpesvirus 1
SARS-CoV-2 1

Influenza A virus -

Respiratory syncytial virus -
Human betaherpesvirus 5 -
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