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Mutation characteristics of drug-resistant genes in drug-resistant tuberculosis
patients treated with antituberculosis drugs by targeting next generation sequencing
analysis
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Abstract: Objective To explore the mutation characteristics of drug-resistant genes in drug-resistant tuberculosis patients treated
with antituberculosis drugs by targeting next generation sequencing analysis. Methods The strains from 87 tuberculosis patients
admitted to the Tuberculosis Department of Nanning Fourth People's Hospital from February 2022 to August 2023 were collected.
Based on the results of phenotype drug sensitivity tests, targeting next generation sequencing analysis was used to detect the distribution
and diagnostic efficacy of resistance mutation genes for rifampicin, isoniazid, streptomycin, and ethambutol. The diagnostic efficacy
for rifampicin resistance was compared with Xpert MTB/RIF. Results The mutation types of rifampicin resistance genes were mainly
Ser531Leu (rpoB), isoniazid resistance genes were mainly Ser315Thr (katG), streptomycin resistance genes were mainly Lys43A4rg
(rpsL), and ethambutol resistance genes were mainly Met306Val (embB). Based on the results of phenotype drug sensitivity tests, the
accuracy of targeting next generation sequencing analysis results for rifampicin, isoniazid, streptomycin, and ethambutol were greater
than 80%. The Xpert MTB/RIF detection of ritampicin resistance indicators was lower than that of targeting next generation sequencing
analysis. Conclusion Targeting next generation sequencing analysis has shown high sensitivity, specificity, and accuracy in
diagnosing resistance to rifampicin, isoniazid, streptomycin, and ethambutol.
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Table 1 Resistant genes distribution of drug-resistant strains against tuberculosis drugs

%) iy 245 80k i 24 5 [A] KA AR n/fp FIRLEG %
FlE-F 64 rpoB Ser531Leu 36 56.25
Ser531Trp 3 4.69
Leu511Pro 3 4.69
His526Asp 3 4.69
Asp516Gly 2 3.13
Leu533Pro 2 3.13
Asn519del 1 1.56
Asp516Tyr 1 1.56
GIn513Leu 1 1.56
His526Arg 1 1.56
His526Tyr 1 1.56
Leu457Pro 1 1.56
Phe505Leu 1 1.56
Ser512Gly 1 1.56
Ser531Leu-+Phe503Ser 1 1.56
Leu511Pro+Asp516Gly 1 1.56
Phe503Ser—+Ser531Leu 1 1.56
Asn519del+Asn519fs 1 1.56
lle480Val+Ser531Leu 1 1.56
Leu511Pro+Gly507fs 1 1.56
His526Asn-+Phe424Val 1 1.56
Eamuiliiis 46 katG Ser315Thr 27 58.70
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Trp397 1 217
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Met306Leu 1 4.55
Met306Val 8 36.36
Tyr319Cys+Met306Val 1 4.55
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Table 2 Diagnostic efficacy of targeting next-generation sequencing analysis on drug resistance of antituberculosis drugs
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Table 3 Head to head comparison between targeting next generation sequencing analysis and Xpert MTB/RIF
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