Supplemental Materials
Supplemental Method:
Metagenomic Next-Generation Sequencing and analysis
Sample Collection
Blood samples were centrifuged at 1600g for 10 minutes to separate plasma supernatant to extract DNA. The sample was stored at -80 ° C for long-term storage. Other samples of latent infected parts, including sputum, bronchoalveolar lavage fluid (BALF), cerebrospinal fluid (CSF), urine, throat swabs,  puncture fluid, pleural fluid, and tissues were collected according to standard procedures and also stored at −80°C. 
Nucleic Acid Extraction
     Nucleic acid extracted from all samples, including the negative controls (water and extraction buffer), were acquired using the TIANamp Micro DNA Kit (TIANGEN Biotech, Beijing, China), which followed the manufacturer’s manual. According to the manufacturer's manual, the Qubit dsDNA HS Assay Kit (ThermoFisher Scientific) were used for nucleic acid concentration determination. External negative control (non-template control, NTC (sterile deionized water)) was also set for each batch of experiments using the same wet lab procedures from DNA extraction to end of sequencing and bioinformatics analysis. Internal controls (IC) were used to ensure no mistakes in sample tracking. Each IC comprises a pair of unique synthetic DNA sequences not found in nature. 
Library Construction and sequencing
[bookmark: _GoBack]Libraries were constructed using the Nextera XT kit (Illumina) following the manufacturer's manual. Qubit (Thermo Fisher Scientific, MA, USA) and Agilent 2100 Bioanalyzer (Agilent Technologies, Palo Alto, USA) were used for library quality control. An Illumina NextSeq-550Dx sequencer was employed for the sequencing reaction to gain the sequence information of the sample. The sequencing depth of each sample ≥20 million reads was sequenced using a 75-cycle single-end sequencing strategy. 
Bioinformatics Analysis
Bcl2fastq v2.20.0.422 with default parameters was applied to demultiplex the primary sequencing output. For quality control adapter contamination and low-quality and low-complexity reads, raw reads and adapter removal were filtered by fastp (v0.19.5) 1and Komplexity v0.3.62. Samples with <10 million reads after QC were excluded from this study. Reads mapped to the human reference assembly GRCh38 were removed with Bowtie2 v2.3.4.33. Then, reads were aligned to the microorganism database consisting of approximately 12000 genomes with SNAP v1.0 beta.184 as previously described5. The mapped reads were classified based on the NCBI RefSeq genome database, or the NCBI GenBank genome database (ftp://ftp.ncbi.nlm.nih.gov/genomes/)was selected for each species. After filtering low-complexity reads6, we counted the species or genus abundance with Perl scripts.
Reporting
The precisely mapped read number (SMRN) of each microbial taxonomy was standardized to SMRN per 20 million (M) of total sequencing reads (SDSMRN, standardized SMRN).
SDSMRN=SMRN×20 million/total reads.
(1) For the detected bacteria (Mycobacterium excluded) and fungi (Cryptococcus excluded), the positive criteria for the mNGS result were set as follows: (a) The specifically mapped read number (SMRN) of each microbial taxonomy ranked top10 of the same kind of microbes and the microorganism was not detected in the NTC; or (b)Standardized SMRN(SDSMRN)> 1 (SDSMRN=SMRN×20 million/total reads).
(2) For the detected viruses, the positive criteria for the mNGS result were set as follows:(a) SDSMRN ranked top 3, and the microorganism was not detected in the NTC; and (b) SDSMRN>5.
(3) Because of the low yield of DNA extraction and low possibility of contamination, pathogens such as parasites, Mycobacterium spp., Rickettsia spp., were considered identified when SDSMRN> 1, or it positioned first within the top 20 genus with the highest SDSMRN.
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The detailed definition and calculation formula of sensitivity and specificity:
Each mNGS result was identified as a true positive (TP), false positive (FP), true negative (TN), or false negative (FN) result relative to the final clinical diagnosis. 
TP: If the pathogen was consistent with the clinical diagnosis, it was considered true positive. 
FP: A false positive was defined as a case where the detected pathogen was inconsistent with the clinical diagnosis. 
TN:A true negative case was defined if mNGS detected no pathogen and a clinical diagnosis of non-infectious diseases was ultimately determined. 
FN: Those whose samples detected no pathogen by mNGS but were clinically diagnosed as infectious diseases were all false-negative cases. 
Sensitivity refers to the percentage of actual infectious patients correctly identified as positive (true positive). The calculation formula is TP/(TP+FN)
Specificity refers to the percentage of actual non-infectious patients correctly identified as negative (true negative). The calculation formula is: TN/(TN+FP)
Positive Predictive Value (PPV): refers to the ratio of true positives in the positive results obtained by mNGS. The calculation formula is TP/(TP+FP)
Negative Predictive Value (NPV): refers to the ratio of true negatives in the negative results obtained by mNGS. The calculation formula is: TN/(TN+FN)
Diagnostic assessment of mNGS
To evaluate the correctness of the microorganisms detected by mNGS as the microorganism causal of the fever of unknown origin and provide additional clarity regarding the criteria used in this study to define “True positive” and “false positive,” This table outlines some general ideas to help clinical doctors to interpret the mNGS results in a useful way.
Supplemental Table 1. General ideas for the diagnostic assessment of mNGS
	Clinical interpretation
	General ideas

	True positive
	· Confirmed positive and primary etiology of disease: e.g., cultures exhibiting the identical bacteria as identified through mNGS testing.
· The diagnosis is clinically confirmed even without culture validation. e.g., Aspergillus sequences were detected in  mNGS, and pulmonary aspergillosis was confirmed by lung CT and G test/GM test
· Confirmed positive but not the primary cause of disease: e.g., colonization of EBV was detected by mNGS in the plasma of patients with Pseudomonas aeruginosa-induced sepsis, and EBV was confirmed by PCR
· Other conditions not confirmed positive but consistent with infectious diagnosis: e.g., in patients with clinically diagnosed disseminated tuberculosis, Mycobacterium tuberculosis was identified on mNGS testing but not by standard microbiological testing

	False positive
	· Sequences may originate from interference or contamination: e.g., reagents or environmental contamination during production
· User normal gastrointestinal/skin/respiratory colonization flora but have no apparent infectious manifestations in patients: e.g., mNGS detected Neisseria. subflava, which is generally considered normal flora of the upper respiratory tract
· Microorganisms with no known clinical significance: e.g., Torque teno virus was identified on mNGS in plasma, but its pathogenicity has not been proven
· Pathogens identified on plasma mNGS were inconsistent with final clinical diagnosis: Staphylococcus epidermidis was identified on mNGS in plasma without evidence of infection

	True negative
	· No positive DNA fragments were detected, and clinical interpretation ruled out infections

	False negative
	· mNGS did not detect DNA/RNA fragments, and infections were finally diagnosed by other experiments. 
· Infection-related clinical laboratory tests such as procalcitonin, C-reactive protein, neutrophils, interleukin-6, beta glucan(1-3)-D test(G test) and serum galactomannan test(GM test), PCR; Infection-related imaging manifestations; Presence of infection-related clinical critera; Presence of infection-related symptoms; Consistent with confirmed positive or other conditions not confirmed positive but consistent with infectious diagnosis





