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Human Mycobacterium Tuberculosis (MTB) Detection Kit 

(Real-time PCR) 

Instruction for Use (V1.1) 

[REF] UBP-R00150H 

[Specification] 50 tests/kit 

[Research Use Only] 

It is suitable for qualitative detection of Mycobacterium tuberculosis DNA in human sputum samples and tissue samples and 

for auxiliary detetion of mycobacterium tuberculosis infection. The test results are for research only, and the final conclusion 

should be considered in conjunction with other indicators. 

[Test Principles] 

This kit combines PCR amplification with a fluorescent probe, selects the specific conserved region of Mycobacterium 

tuberculosis IS6110 and 38KD antigen sequence as the detection target gene region, and designs the specific primer probe 

for fluorescence detection. The specific probe 5' is labeled as FAM (IS6110 and 38KD) and VIC (HEX) (internal reference 

gene) fluophore, and the 3' quenched group is BHQ1. In the process of PCR amplification, specific primers and probes are 

combined with their respective target sequences. In the process of amplification, the formation of PCR products and the 

accumulation of fluorescence signals are completely synchronized by Taq enzyme DNA polymerase activity and 5 '-3' 

exonuclides activity, and qualitative detection of sample DNA is realized by a reaction solution. 

[Kit Contents] 

No. Name Specification Description 

1 
MTB PCR Reaction 

Solution 
1 mL/vial×1 

Mycobacterium tuberculosis IS6110 and 38KD, internal 

control specific primers, fluorescent probe, Taq enzyme, 

UDG enzyme, reaction buffer, etc. 

2 MTB Positive Control 125 μL/vial×1 IS6110, 38KD and internal control mixed plasmid diluents 

3 Blank Control 125 μL/vial×1 RNase-free and DNase-free H2O 

Noted: The contents in different batches of reagents are not interchangeable within the shelf life. 

Reagents required but not provided: 

① RNA Extraction Kit: Bacterial genomic DNA extraction Kit or Paraffin-embedded Tissue DNA Rapid Extraction Kit 

manufactured by Ultrassay Biotech Co., Ltd. Or other equivalent kit. 

normal saline, 4% NaOH, pipette, centrifuge, generator, 1.5mL RNase-free and DNase-free centrifuge tube, RNase-free and 

DNase-free Tip, fluorescent quantitative PCR octagonal reaction tube. 

[Storage Conditions and Shelf Life] 

This kit is stored below 18℃ for 12 months (please use it within the shelf life). 

[Applicable Equipment] 

Applied Biosystems 7500 Real-Time PCR Systems, Ultrassay XP96 Real Time qPCR System 

[Acceptable Specimens] 

1. Sample collection 

1) In case of a sputum sample: For a patient with small sputum, ask him or her to gargle after getting up in the morning, then 

take several deep breaths to cough up sputum from the lungs, and collect the sputum in a clean container for testing as soon 

as possible. For a patient with much sputum, advise him or her to gently cough to clear old sputum retained in the trachea, 

then take several deep breaths to cough up fresh sputum from deep in the lungs and send it for testing immediately. A patient 

without sputum can go to the hospital for atomization inhalation to take the sputum sample for testing. 

2) In case of a tissue sample, take 5-10 paraffin tissue sections with a thickness of 5-10 μm in a clean centrifuge tube for 

examination. 

2. Storage 

Sputum samples to be tested should be stored at 2−8℃ for no more than 24 hours, at a temperature below -18°C for no 

more than three months, and at a temperature below -70°C for a longer time. Repeated freezing and thawing should be 

avoided. Tissue samples can be stored at room temperature for up to 2 years. 

3. Transportation 

Use foam boxes with ice seals for transportation. The transportation time should not exceed 5 days. The tissue samples 

should be transported at room temperature. 

[Test Procedures] 

1. Sample  

(1) Sputum sample 

For 1-3mL sputum, add 4% NaOH whose volume should be four times that of the sputum, shake and mix, then incubate at 

37℃ for 30min to liquefy, and centrifugate at 13,000rpm for 15min. Remove supernatant, precipitate and add 1mL of 

sterile saline, shake well, centrifuge at 13,000rpm for 10min, discard supernatant, repeat. Follow the instructions in Step 2 

of Ultrassay's "Bacterial Genomic DNA Extraction Kit" to start extraction, or use the boiling method. for subsequent 

extraction of the treated precipitation. The appropriate elution volume is 50-70μL. 

(2) Tissue sample 

Extraction is performed according to the instructions of Ultrassay's "Paraffin-embedded Tissue DNA Rapid Extraction 

Kit". The appropriate elution volume is 50-70μL. 

2. Reagent preparation for amplification (reagent preparation area) 

Take out the PCR reaction solution from the kit, dissolve at room temperature, oscillate evenly, and centrifuge briefly. 

According to the number of samples to be tested (n= number of samples + 1 tube of blank control + 1 tube of positive 

control), divide them into eight PCR reaction tubes at 20μL/well, press the tube cover, and quickly transfer them to the 

sample processing area. The PCR reaction solution is immediately frozen below -18℃. 

3. Sampling (sample processing area) 

Add 5 μL of sample DNA treated in Step 1, blank control and positive control respectively to the set reaction tube, press 

the tube cover, and centrifuge for a short time. Put the eight reaction tubes into the fluorescent PCR detector and record the 

sequence of sampling. 

4. PCR amplification (detection area) 

4.1 Selection of instrument channel and sample volume 

1) Select the FAM channel (Reporter: FAM, Quencher: None) to detect the target (IS6110 and 38KD) DNA; 

2) Select the HEX (VIC) channel (Reporter: VIC (HEX), Quencher: None) to test the internal reference substance; 

3) Reference Dye: Select None (only applicable to ABI instruments); 

4) Sample Volume is 25. For specific detection channel settings, please refer to the Instructions for Use of each instrument. 

4.2 Setting of PCR amplification conditions 

Step No. of Cycles Temperature Duration Fluorescence Signal Collection 

1 1 50°C 2 min No 

2 1 95°C 10 min No 

3 40 
95°C 15 s No 

60°C 40s Yes 

5. Result analysis 

5.1 Baseline and threshold setting for ABI 7500 Fluorescence-based qPCR Instrument 

Baseline setting: baseline start = 3, baseline end = 15. 
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Threshold setting: The threshold for each channel should be set separately. When setting the threshold line for a certain 

channel, first select the negative control, remove the checked automatic threshold line, change the option " Auto" to "  

Auto", and then manually adjust the threshold line to just exceed the peak of the normal negative control's amplification 

curve (irregular noise line) in the FAM/VIC (HEX) channel. 

6. Quality control 

1) Blank control: No typical S-shaped curve, and a Ct value of 0 or no Ct value in the FAM and VIC (HEX) channels. 

2) Positive control: A typical S-shaped curve with a Ct value≤30 in the FAM and VIC (HEX) channels. 

3) The above requirements must be met at the same time in the same test, otherwise, such test is invalid. 

[Reference Range] 

It is determined that in the FAM channel, the positive judgment value for the kit is a Ct value≤39, the negative judgment 

value is a Ct value of 0 or no Ct value, and 39 < Ct < 40 is a detection gray zone. When the Ct value falls within the gray 

zone, it is required to carry out a re-test, and if the re-test shows that the Ct value still falls within the gray zone, then it is 

determined that the FAM channel is positive for amplification. It is determined that in the VIC (HEX) channel, the positive 

judgment value for the kit is a Ct value ≤ 36, and if the Ct value is 0 or falls within a range of 36-40, then the sample is 

considered nonconforming, it is required to carry out a re-test using a new sample for DNA extraction. 

[Explanation of Test Results] 

1. If the test sample shows a typical S-shaped amplification curve with a Ct value≤39 in the FAM channel and a Ct 

value≤36 in the VIC (HEX) channel, then the test result for Mycobacterium tuberculosis is considered positive. 

2. If the sample shows no typical S-shaped amplification curve and no Ct value in the FAM channel and a typical S-

shaped curve with a Ct value≤36 in the VIC (HEX) channel, then the test result for Mycobacterium tuberculosis is  

considered negative. 

3. If the sample shows a typical S-shaped amplification curve with a Ct value > 39 in the FAM channel a Ct value≤36 

in the VIC channel, then a re-test is required. If the re-test shows 39 < Ct < 40 in the FAM channel and a Ct value ≤ 

36 in the VIC channel, then a positive test result will be reported; if the re-test shows no typical S- shaped amplification 

curve and no Ct value in the FAM channel, and a typical S-shaped curve with a Ct value ≤ 36 in the VIC channel, 

then, the test result for the sample is considered negative. 

[Limitations of Test Method] 

1. The test results obtained by the kit are for research use only  

2. Any of unreasonable processes of sample collection, transportation and handling/processing may result in inaccurate test 

results. 

3. Contamination of amplification products and cross-contamination between samples subjected to nucleic acid extraction 

are prone to cause false positive results. Therefore, laboratories should be equipped with equipment in strict accordance with 

the Laboratory SOP for Gene Amplification, and operators should strictly follow the Instructions for Use. 

4. A negative test does not mean that the patient is not a tuberculosis patient. A final conclusion must be made in conjunction 

with other results. A negative test may be caused by: ① unreasonable processes of sample collection, transportation and 

handling/processing, or low pathogen titers in samples; ②  variations in target sequences of pathogens; ③  other 

interference factors that have not been verified, such as oral administration of antibacterial or antiviral; ④infections caused 

by viruses or other bacteria. 

[Product Performance] 

1. The kit is intact in appearance with a correct extractable volume of each reagent vial. 

2. The test results for 15 national negative reference standards are negative. Validations show that this kit does not crossreact 

with human genomes, nontuberculous mycobacterial (NTM) and pneumonia pathogens. 

3. The test results for 15 national positive reference standards are positive. 

4. The lower limit of detection (LLOD) by this kit is 100 bacteria/mL. Mycobacterium tuberculosis is detectable in 4 national   

LLOD reference standards S1-S4: 100 bacteria/mL, 101 bacteria/mL, 102 bacteria/mL, and 103 bacteria/mL, respectively. 

5. CV≤5.0% for 10 national repeatability reference standards. 

[Precautions] 

1. Since samples containing Mycobacterium tuberculosis are infectious, they should be collected, stored, transported and 

handled according to corresponding national management procedures and biological safety regulations. When samples are 

handled, relevant protective measures must be taken to ensure the safety of personnel. 

2. When carrying out a test, perform different operations strictly according to different areas: 

Area 1: Pre-PCR area — to prepare the reagents needed for amplification; 

Area 2: Sample processing area — to handle samples to be tested and controls (reference standards); 

Area 3: Testing area — to perform a PCR assay. 

3Items in each area are for exclusive use and shall not be cross-used to avoid contamination; please clean the workbench 

after testing. 

4 Before use, all reagents in the kit should be completely thawed and shaken evenly, and then centrifuged. 

5. The lysates from samples stored below −18°C or −70°C should be thawed at room temperature before loading, and used 

after brief centrifugation. 

6. The reaction tube containing the reaction solution should be capped and put into an airtight bag before transferring to the 

sample processing area. 

7. When a sample is added, it should be completely dropped into the reaction solution, that is, there should be no residue 

adhering to the tube wall; tighten the cap as soon as possible. 

8. After amplification is completed, take out the reaction tube immediately, seal it in a dedicated plastic bag, and discard it 

in a designated place after sterilization. 

9. When aliquoting the reaction solution, avoid air bubbles as far as possible. Before loading, check whether each reaction 

tube is tightly capped to prevent the leakage of fluorescent substances, which may contaminate the instrument. 

10. All pipette tips used during testing should be directly put into a tank containing 84 disinfectant for disposal of waste, and 

sterilized together with other waste items before discarding them. 

11. The workbench and various experimental supplies should be regularly disinfected with 1% sodium hypochlorite, 75% 

alcohol or ultraviolet light. 

12. All centrifuge tubes and tips used during testing must be free of RNase and DNase. 

13. All centrifuge tubes and tips used during testing must be treated in a harmless manner. 
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