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Molecular Protocol for TB Pro assay
1 DNA Extraction
In this study, we used Nucleic Acid Extraction Reagent Kit (YG-023-48) to extract nucleic acids.
1.1 Sample Pretreatment
Depending on the sample type, follow the sample pretreatment steps below:
1) Sputum Samples
a. Take 100 μL of sputum sample to a centrifuge tube, add 100 μL of 1 × PBS, vortex mix, briefly centrifuge, and incubate at 95°C in a constant-temperature mixer for 10 minutes. Cool to room temperature. Add 1 μL Internal Standard Working Solution of Internal Control.
b. Add 20 μL of Proteinase K, 200 μL of Lysis Buffer, and 1 μL of carrier RNA solution. Vortex and mix, briefly centrifuge, and incubate at 55°C in a constant-temperature mixer for 20 minutes at 300 rpm.
c. After incubation, briefly centrifuge, add 420 μL of Binding Buffer and 30 μL of MagBinding Beads. Vortex mix and place on a room-temperature 3D rotational mixer for 10 minutes. Proceed to "1.2. DNA Extraction" experiments.
2) Culture Samples
a. Culture medium treatment
1　 Solid culture medium treatment: Pick colonies with an inoculating loop, add 300 μL of 1 × PBS to prepare a bacterial suspension.
2　 Liquid culture medium treatment: Take 0.3~ 1 mL of liquid culture, centrifuge at 10,000× g for 15 minutes, discard the supernatant, and add 300 μL of 1×PBS to prepare a bacterial suspension.
b. Seal the tube tightly with a sealing film and incubate at 95°C in a constant-temperature mixer for 10 minutes. Add 1.5 μL Internal Standard Working Solution of Internal Control.
c. After incubation, centrifuge at 10,000×g for 1 minute, add 30 μL of Proteinase K, 300 μL of Lysis Buffer, and 1 μL of carrier RNA solution. Vortex mix, briefly centrifuge, and incubate at 55°C in a constant-temperature mixer for 20 minutes at 300 rpm.
d. After incubation, centrifuge at 10,000×g for 1 minute, collect 420 μL of supernatant in a new centrifuge tube, add 420 μL of Binding Buffer and 30 μL of MagBinding Beads. Vortex mix and place on a room-temperature 3D rotational mixer for 10 minutes. Proceed to "1.2. DNA Extraction" experiments.
1.2. DNA Extraction
1) Centrifuge the pre-processed samples briefly and place the centrifuge tube on a magnetic stand. Allow it to reset for 3 minutes until the MagBinding Beads are fully adsorbed, then carefully aspirate the supernatant.
2) Add 800 μL of Wash Buffer I to the centrifuge tube, vortex mix for 30 seconds to ensure the MagBinding Beads are in suspension, then place it in a temperature-controlled mixer at room temperature for 1 minute at 1,000 rpm.
3) After mixing and briefly centrifuge, place the centrifuge tube on a magnetic stand, and allow it to stand for 3 minutes until the MagBinding Beads are fully adsorbed. Aspirate the supernatant.
4) Add 800μL of Wash Buffer II to the centrifuge tube, vortex mix for 30 seconds to ensure the MagBinding Beads are in suspension, then place it in a temperature-controlled mixer at room temperature for 1 minute at 1,000 rpm. After mixing and briefly centrifuge, place the centrifuge tube on a magnetic stand, and allow it to stand for 3 minutes until the MagBinding Beads are fully adsorbed. Aspirate the supernatant.
5) Repeat step 4).
6) Remove the centrifuge tube from the magnetic stand, briefly centrifuge, then place it back on the magnetic stand to completely aspirate any remaining liquid inside the tube. Cover with the cap and incubate the centrifuge tube at 55°C for 1 minute in a temperature-controlled mixer.
7) After incubation, briefly centrifuge, add 40 μL of Nuclease-free Water to the centrifuge tube, vortex mix to ensure the MagBinding Beads are in suspension, and then briefly centrifuge. Place the tube in a temperature-controlled mixer at 55°C for 5 minutes at 1,000 rpm.
8) After incubation, briefly centrifuge the tube, place it on a magnetic stand, and let it stand for 2 minutes until the MagBinding Beads are fully adsorbed. Transfer 35 μL of the supernatant to a new centrifuge tube and label it to obtain the DNA solution.
2 Library preparation
2.1 First round of amplification
1) Take out the Multiplex PCR Mix and Multiplex PCR Primer Pool, thaw and place them on ice.
2) Invert the Multiplex PCR Mix upside down several times and briefly centrifuge; Vortex and briefly centrifuge Multiplex PCR Primer Pool. Prepare the amplification system according to Table 1, vortex, and briefly centrifuge.
Table 1. First Round of Amplification Reaction System
	Reagent
	Volume (μL)

	Template DNA
	20

	Multiplex PCR Mix
	9

	Total Volume
	29



3) Add Multiplex PCR Primer Pool to the the PCR tubes in the above reaction system. Use Nuclease-free Water to make the total volume of the reaction system 36 μL, vortex, and briefly centrifuge.
4) Place the prepared reaction system in the gene amplification instrument and start the program as outlined in Table 2.


Table 2. First Round of Amplification Program
	Temperature
	Time
	Cycles

	37 ℃
	10 min
	1

	95 ℃
	4 min
	1

	95 ℃
	30 s
	
25

	63 ℃
	90 s
	

	72 ℃
	10 s
	

	72 ℃
	1 min
	1

	4 ℃
	∞
	—



5) After PCR, place the PCR tubes at -25°C to -15°C for 2 minutes, then briefly centrifuge the tubes and proceed with "2.2 First Purification" experiment.
2.2 First purification
1) Before using the MagCleaning Beads in nucleic acid purification reagents, put it at room temperature for at least 30 minutes and thoroughly vortex it before use.
2) Prepare the first purification according to the Table 3, vortex,and briefly centrifuge. Leave at room temperature for use.
Table 3. First purification system
	Reagent
	Volume (μL)

	MagCleaning Beads
	40

	RNase-free Water
	14

	Total Volume
	54



3) Add first purification system reagents to the first round amplification products, vortex-mix, then incubate at room temperature for 5 minutes. After incubation, briefly centrifuge the PCR tube and place it on a magnetic rack.
4) After incubate at room temperature for 2 minutes, carefully remove the supernatant without disturbing the magnetic beads.
5) Remove the PCR tube from the magnetic rack,briefly centrifuge,and remove any remaining liquid from the bottom of the tube.
6) Add 20 μL of enzyme digestion reaction system reagents to the PCR tube (preparation see "2.3 Enzyme digestion"), remove the PCR tube from the magnetic rack, mix by vortexing, briefly centrifuge, and proceed to the next reaction.
2.3 Enzyme digestion
1) Take out the exonuclease, exonuclease buffer, RNase-free water, thaw and place on ice.
2) Vortex the exonuclease buffer and RNase-free water, briefly centrifuge; Invert the exonuclease upside down, and briefly centrifuge; The reaction system was prepared according to the Table 4, vortex, and briefly centrifuge.
Table 4. Enzyme digestion Reaction System
	Reagent
	Volume (μL)

	Exonuclease Buffer
	2

	Exonuclease
	1

	RNase-free Water
	17

	Total Volume
	20


3) Add enzyme digestion reaction system reagents to the first purification product (see "2.2 First  purification"), vortex, and briefly centrifuge.
4) Place the prepared reaction system in the gene amplification instrument and start the program as outlined in Table 5 (reaction volume 20 μL).
Table 5. Enzyme digestion Program
	Temperature
	Time
	Cycle

	37 ℃
	15 min
	1

	85 ℃
	5 min
	1

	4 ℃
	∞
	—


5) After the program ends, take out the enzymatic digestion product. Brief centrifuge,add the second round amplification reaction system to the PCR tube (prepared as described in "2.4 Second Round Amplification"), vortex, briefly centrifuge and proceed to the next step.
2.4 Second Round Amplification
1) Take out 2x Taq PCR Mix, Nuclease-free Water, dUTP, and Multiplex PCR Amplification Primer, thaw and place on ice.
2) Vortex and briefly centrifuge 2x Taq PCR Mix, Nuclease-free Water, dUTP, and Multiplex PCR Amplification Primer, prepare the second round amplification reaction system according to Table 6, vortex, and briefly centrifuge.



Table 6. Second Round Amplification Reaction Program
	Reagent
	Volume (μL)

	2x Taq PCR Mix
	25

	dUTP (10 mM)
	1

	Total Volume
	26



3) Add 2μL different Multiplex PCR Amplification Primer to the PCR tube of the second round amplification reaction system,and record the identifier. Use nuclease-free water to make the total volume of the reaction system 30 μL.
4) Add the above reaction system to the enzyme digestion product (see "2.3 Enzyme Digestion"), vortex, and briefly centrifuge.
5) Place the prepared reaction system in the gene amplification instrument and start the program as outlined in Table 7 (reaction volume 50 μL).
Table 7. Second Round Amplification Reaction Program
	Temperature
	Time
	Cycles

	94 ℃
	4 min
	1

	94 ℃
	30 s
	
15

	60 ℃
	30 s
	

	72 ℃
	30 s
	

	72 ℃
	1 min
	1

	4 ℃
	∞
		


6) After the program ends, take out the second round amplification product, briefly centrifuge, and proceed to "2.5 Secondary  Purification" experiment.
2.5 Secondary Purification
1) Before using the MagCleaning Beads in nucleic acid purification reagents, put it at room temperature for at least 30 minutes and thoroughly vortex it before use.
2) Prepare fresh 80% ethanol.
3) Open the cap of the PCR tube containing the amplification product and add 40 μL of MagCleaning Beads. Cover with a cap, vortex-mix, and incubate at room temperature for 5 minutes.
4) After incubation, briefly centrifuge the PCR tube and place it on a magnetic rack for 3 minutes to allow the MagCleaning Beads to capture and clarify the solution. Discard the supernatant.
5) Add 180 μL of 80% ethanol at room temperature, let it sit for 30 seconds, then discard the supernatant. Cover with a cap.
6) Repeat step "e" .
7) Remove the PCR tube from the magnetic rack, briefly centrifuge for 3 seconds, and then place it back on the magnetic rack. Use a pipette to remove any remaining liquid from the bottom of the tube.
8) Add 30 μL of Nuclease-free Water for elution. Vortex thoroughly to completely resuspend the MagCleaning Beads. Incubate at room temperature for 5 minutes.
9) After incubation, briefly centrifuge the PCR tube and place it on the magnetic rack for 3 minutes. Once the MagCleaning Beads have captured and clarified the solution, transfer 27 μL of the supernatant to a new 1.5 mL centrifuge tube. 
3. Sequencing
Sequencing can then be performed, by following instructions from Illumina platforms.
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