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Aim and Background: Diagnosis of drug-resistant tuberculosis is of high value considering the importance
of controlling tuberculosis. Identifying and introducing a rapid and specific diagnostic method for the
causative agent of tuberculosis, Mycobacterium tuberculosis, is of great importance. The aim of this study is
molecular characterization the presence of drug-resistant Mycobacterium tuberculosis to first- and second-line
drugs in suspected tuberculosis patients.

Materials and methods: This study was conducted on 2895 patients referred to different laboratory centers
who were suspected to tuberculosis. The samples that were positive on the culture medium were examined by
the drug resistance evaluation method and also the sequencing was performed on drug resistant genes
including katG, rpoB, rrsL and gyrA to identify the corresponding mutations.

Findings: During the study period from October 2018 to March 2022, 2895 people, a total of 283 positive
samples and 60 resistant samples were isolated, and the relevant mutations in each gene were determined
based on nucleotide changes on the relevant genes.

Conclusion: Due to the fact that the diagnosis of tuberculosis, especially in the case of Mycobacterium
tuberculosis, is time consuming especially when samples are positive and it takes a long time to perform the
resistance evaluation test. So molecular identification and identification of the relevant mutations on the
related drug-resistance genes, provides the possibility of accurate diagnosis and timely treatment
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507 GGC—AGC Gln—Ser A1/3-6,A1/7-10,B2/4-6
C18/7-8,B5/6-7,B13/10
C17/1-2
521 CTG-TTG Leo—Leo B15/5,B13/1-5
523 GGG—-GCG Gly—Ala C12/1-4,A2/4-6,
GGG—GGC Gly—Gly C18/5-6
GGG—-GGA Gly—Gly
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Codon Amount Amino acid change Nucleotide change Isolate
1 Mutation
Ser— Thr AGC—ACC Al/2-1
A2/4-6
315 11 B2/1-3
B2/4-6
B13/1-5
C18/5-6
Ser— Asn AGC—AAC B4/1-6
D1/2-5
C12/1-4
C18/7-8
Ser— Gly AGC—GGC B15/4
B16/10
Ser— Arg AGC—-GGC B16/8
B15/10
2 Mutations
305,315 2 Gly—Ala, Ser—Thr GGC—-GCC, AGC—ACC B5/8
B9/4-5
309,315 1 Gly— Cys, Phe, Ala, GGT—GTT, GTC, GCT, AGC—ACC B13/10
Ser— Thr C18/1-2
314,315 1 Thr—Asn, Ser—Thr ACC—AAC, AGC—ACC B22/1-4
311,315 1 Asn—Phe, Tyr, GAC—-TTC, TA, AGC—ACC B5/1-5
Ser—Thr C17/1-2
315,316 1 Ser— Thr, Arg, Gly— Ser AGC—ACC, AGG, GGC—AGC C6/5
357,463 1 Asp—His, Arg—Leu GAC—CAC, CGG—CTG C6/9
357,454 1 Asp— Asn, Glu— Arg GAC—AAC, GAG—CGA C8/5-7
3 Mutations
309,311, 315 1 Gly— Ala, Asn— Phe GGT—-GCT, GAC—TTC, AGC—ACC B6/3-4
Ser— Thr
307,309, 315 1 Gly—Arg, Gly—Gly GGA—CGA, GGT-GGG D1/6-8
Ser —Thr AGC—ACC
305,315, 321 1 Gly— Ala, Ser— Thr GGC— GCC, AGC— ACC B15/5
Trp— Leu TGG— TTG
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ol 90 aemlise sl M. tuberculosis slaassw 5l ages
POINT MUTATION Amount Amino acid substitiosion isolates
G284C 11 S95T A2/4-6, B2/1-3, B2/4-6
B5/9, B3/1-4, B5/6-7
BI5/4, BY/1-3, BY/4-5
BI5/5, B13/7
G61C 6 E21Q B6/3-4, D1/9-10, B12/7, B12/5-
6, B12/3-4, B11/7-8
A281G 2 387 B15/7,B13/1-5
G262T 3 - B15/9, B15/8
B6/1-2
C84A 1 - B15/10
T107A 1 D36Y B16/8
G109C 1 - B16/10
G118C 1 - B13/8
AS5G 1 - Cl1/3-4
C57A 1 - B5/1-5

Shlews 5l oais o gyrd o5 M. tuberculosis sl g cilies oS 10 039ilS g g ael sl s Slsl3 Y Jaua
Irs 5
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POINT MUTATION Amount Isolates
G1260A 4 C8/5-7, B6/1-2
Cl11/1-5,C17/1-2
A1278T 3 C17/3-4,D1/6-8
B22/1-4
A1279T 3 B13/10, B16/10
B16/8
C1300T 3 B15/10, B13/1-5
B12/7
G1321A 3 B12/5-6, B12/3-4
B15/5
C1445T 3 B9/4-5, B9/1-3,
B15/4
G1167A 1 C12/1-4
A1401G 2 D1/2-5, B2/7-9
T1181A 1 B2/4-6
G1282A 1 B2/1-3
C1381T 1 Al/7-10
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