Supplementary table 1. The drug resistance of spinal TB in 26 patients predicted by tNGS, Xpert MTB/RIF, and pDST.
	Cases
	ARGs (tNGS)
	Resistance- conferring gene & variant
	pDST
	Xpert MTB/RIF

	Case 10
	inhA

	Ethionamide, isoniazid, protionamide
	N
	N

	Case 11
	katG
	Isoniazid
	-
	N

	Case 12
	ethA
	Protionamide
	-
	N

	Case 13
	ethA
	Protionamide
	-
	N

	Case 14
	ethA
	Protionamide
	-
	N

	Case 15
	rpsL
	Streptomycin
	-
	N

	Case 17
	ethA
	Protionamide
	-
	N

	Case 19
	ethA
	Protionamide
	-
	N

	Case 21
	embB, katG, rpsL, rpoB
	Ethambutol, isoniazid, streptomycin, rifampicin
	[bookmark: _Hlk147774625]Ethambutol, isoniazid, Streptomycin, rifampicin
	Rifampicin

	Case 22
	gyrA, katG, thyA, ethA, rpoB
	[bookmark: _Hlk147779779]Levofloxacin, moxifloxacin, isoniazid, PABA, protionamide, rifampicin
	[bookmark: _Hlk147776024]Isoniazid, rifampicin, streptomycin, ethambutol, pyrazinamide
	Rifampicin

	Case 23
	gyrA, katG, rpsL, rpoB
	Ciprofloxacin, isoniazid, streptomycin, rifampicin
	[bookmark: _Hlk147779471]Isoniazid, streptomycin, rifampicin
	Rifampicin

	Case 24
	katG, rpoB
	Isoniazid, rifampicin
	Isoniazid
	Rifampicin

	Case 25
	embB, rp0B, katG
	Ethambutol, rifampicin, isoniazid
	-
	Rifampicin

	Case 39
	ethA
	Protionamide
	-
	N

	Case 40
	rpsL
	Streptomycin
	-
	N

	Case 43
	inhA
	Ethionamide, isoniazid, protionamide
	-
	N

	Case 44
	gyrA, ethA
	Levofloxacin, moxifloxacin, protionamide
	-
	N

	Case 45
	katG, rrs
	Isoniazid, streptomycin
	-
	N

	Case 55
	rpsL
	Streptomycin
	N
	N

	Case 67
	ethA
	protionamide
	-
	N

	Case 69
	katG
	Isoniazid
	-
	N

	Case 70
	inhA
	Ethionamide，Isoniazid，protionamide
	-
	N

	Case 71
	katG, rpoB
	Isoniazid, rifampicin
	-
	Rifampicin

	Case 74
	gyrA, katG, embB, rpoB
	Levofloxacin moxifloxacin；Isoniazid；ethambutol；rifampicin
	-
	Rifampicin

	Case 75
	inhA, pncA
	Ethionamide，Isoniazid，protionamide；pyrazinamide
	-
	N

	Case 78
	gyrA
	Levofloxacin, moxifloxacin
	N
	N







Metagenomic Next-generation Sequencing and Analysis
Methods: 
Sample Collection
1. Blood sample collection
Using a disposable syringe, take blood from the elbow vein (≥5 mL for adults and ≥2 mL for children) by venipuncture according to the intravenous injection method into a special tube for blood DNA. Immediately mix the blood upside down 8-10 times after collection to prevent clotting and store at 6 ℃-35 ℃ (avoid violent shaking to prevent hemolysis). The samples were transported at 6 ℃-35 ℃ and the plasma was separated within 96 h.
2. Cerebrospinal fluid specimen collection
Disinfect the skin at the puncture site, insert an empty needle with a core needle usually at the 3rd and 4th lumbar vertebrae or the 4th and 5th lumbar vertebrae, enter the needle to the arachnoid space, remove the core needle to collect the cerebrospinal fluid, and take 2 mL-3 mL of the middle cerebrospinal fluid into a sterile dry lyophilization tube. Immediately place in -80 ℃ or dry ice for storage, and place in dry ice for transport as soon as possible to avoid repeated freeze-thawing.
3. Bronchoalveolar lavage fluid collection
After local anesthesia of the patient's pharynx, introduce fiberoptic bronchoscopy, and recover the bronchoalveolar lavage fluid from the middle segment of the lung through the fiberoptic bronchoscope at the level of the lung segment or sub-pulmonary segment below the bronchus where the lesion is located, after repeated lavage with sterile saline by suction, and take 3 mL into a sterile dry lyophilization tube. The specimens were immediately stored in a refrigerator under -80℃ or in dry ice, repeated freezing and thawing was prohibited, and the whole process was transported on dry ice
4. Sputum sample collection
Sputum was collected via tracheal aspiration or after correct deep coughing with saline gargle under doctor's instruction, and 3 mL of sputum was taken into sterile dry lyophilized tubes. Immediately stored in a -80C refrigerator to prevent repeated freezing and thawing. The entire transport was on dry ice.
Nucleic Acid Extraction
The samples were sealed aseptically and stored at -20 ℃ or transported on dry ice to Hugobiotech Co., Ltd., (Beijing, China) to perform mNGS detection immediately. The DNA was extracted and purified by taking 200 uL of cell-free supernatant sample according to the instructions of QIAamp DNA Micro Kit (QIAGEN, Hilden, Germany). DNA concentration and quality were checked through Qubit 3.0 Fluoremeter (Invitrogen, Q33216) and agarose gel electrophoresis (Major Science, UVC1-1100). 
Library Generation and Sequencing
DNA library construction was performed according to the Qiagen library construction kit (QIAseq Ultralow Input Library Kit) operating instructions. Library quality control was performed by Qubit 3.0 Fluoremeter (Invitrogen, Q33216) and Agilent 2100 Bioanalyzer (Agilent Technologies, Palo Alto, USA). Qualified DNA libraries with different barcode tags were pooled and then sequenced using the Illumina Nextseq 550 sequencing platform (Illumina, San Diego, USA) and a SE75bp sequencing strategy.
Bioinformation Pipeline
After obtaining the sequencing data, high quality data was generated by filtering out connectors, low quality, low complexity and shorter sequences. Next human-derived sequences matching to the human reference database (hg38) were removed by using SNAP software. The remaining data were then aligned to the microbial genome database using Burrow-Wheeler Alignment. This database contains a large collection of microbial genomes from NCBI containing more than 30,000 microorganisms, including 17,748 species of bacteria, 11,058 species of viruses, 1,134 species of fungi, and 308 species of parasites. The microbial composition of the samples was finally determined.The positive criteria for the mNGS result were set as follows:
1) For bacteria other than TB, fungi other than Cryptococcus and parasites: sequencing coverage in the top 10 of all pathogens detected and not detected in the negative control (NTC); or sample/NTC with an RPM (reads per million mapped reads) ratio greater than 10.
(2) For viruses, tuberculosis and cryptococci: at least 1 specific sequence was detected and not detected in the NTC; or the RPM ratio of sample/NTC was greater than 5. 
Targeted Next-generation Sequencing and Analysis
[bookmark: _GoBack]The DNA library for tNGS was constructed according to the operation manual of the General Kit for Identification and Drug Resistance Gene Detection of MTB Complex Group (YGZZ016, Hugobiotech, Beijing, China). Library quality control was performed with a Qubit 3.0 fluorimeter (Invitrogen, Q33216) and an Agilent 2100 Bioanalyzer (Agilent Technologies, Palo Alto, USA).    Qualified DNA libraries with different barcodes were pooled and sequenced using the Illumina Nextseq 550 sequencing platform and SE75bp sequencing strategy. After the sequencing data was disassembled, the splices, low-quality simple repeats, and N-sequence data were removed to obtain high-quality sequencing data, and the human genome data was filtered through the BWA.    The remaining sequencing data was compared with the dedicated microbial database blast to complete the species identification analysis of the target pathogen. The database was originally from NCBI. After manual collection and processing, it contained 49 kinds of microorganisms, including 10 types of MTB complex group and 39 kinds of nontuberculous mycobacteria (NTM).    Blastn was used to compare the fragments with resistance markers to the reference sequences of drug resistance genes to find polymorphic loci (SNPS) and obtain relevant information on the corresponding drug resistance genes.
