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[ Abstract ] Objective To explore the correlation between mutations in rrs and rpsl genes of
Mycobacterium tuberculosis and resistance to second-line-aminoglycosides. Methods The species identification
and drug susceptibility testing of 136 clinical Mycobacterium tuberculosis isolates were conducted by using the
proportion method. The genomic DNA was extracted from clinical isolates which were resistant to
second-line-aminoglycosides, and used for PCR amplification of DNA fragments specific for rrs and rpsl genes
and sequence analysis by means of comparison with the standard laboratory strain (Hs7Rv). Results Out of 136
clinical isolates, 25 (18.3%) were resistant to second-line-aminoglycosides, including 13 (9.56%) resistant to
capreomycin, 9 (6.62%) resistant to kanamycin-resistant, 2 (1.47%) resistant to capreomycin and kanamycin, and 1
(0.73%) resistant to capreomycin, kanamycin and amikacin. By analyzing the sequencing results with the BLAST
program at the NCBI website, rrs and/or rpsl gene mutations were identified in all 25 isolates (100%, 25/25), which
included 3 with combined mutations in both genes: A1401G mutation in rrs and AAG43AGG and AAA121AAG
mutations in rpsl (2 isolates), and A1401G mutation in rrs and AAG88AGG and AAA121AAG mutations in rpsl (1
isolate); 3 with two mutations in rpsl: AAG43AGG and AAA121AAG (2 strains), and GGT11GTT and
AAA121AAG (1 strain). The newly identified mutation at codon 11 of rpsl gene (GGT—GTT) has not been
reported previously; and the rest 19 isolates had the point mutation at codon 121 (AAA—AAG) in rpsl gene.
Conclusion  This study further confirmed the correlation between mutations in rrs and rpsl genes of
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Mycobacterium tuberculosis and resistance to second-line-aminoglycosides. The identification of new mutation in
rpsl gene and A1401G mutation in rrs gene will provide new information for further development of rapid

detection methods for drug-resistant tuberculosis.
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T (R AU AR ARG 4300k rrs-F: 5°-GTG
TGCAGGTGGTGCATGGC-3’; rrs-R: 5-ATCCAGTT
CTCAAACACCAC-3’; rpsl-F: 5-GCATGGCCGACA
AACAGAAC-3’; rpsl-R: 5-GCCCCTTGCGTGGCAT
CAGC-3’, ¥ 3¥) PCR /=4 v Bt>h 701 bp #1440 bp.
PCR SARA 25 ul, fU4%: 10X High Fidelity buffer
2.5 ul. 10 mmol/L dNTP Mix 0.5 pul. 20 mmol/L ff] L.
IS4 0.5 pl. ddH,0 19.75 pl. High Fidelity Hot
Start Pol DNA -4 0.25 pl. 10 ng/pl (K 454% 0 A AT
DNA BB 1 plo S 4514 95 C 2 min, 95 C 20,60 C
30s, 68°C 1 min, 30 ME*; 68 'C 1min. PCR j=
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2. rpsl JE DRI P45 o #r e 25 AR — 2k LT
KM R ATF R, WP s, ¥WAAERA
(100%, 25/25) .4 ¥k K rpsl AAG4A3AGG.AAAL21AAG,
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FARF, 2 EEANIRI DX (1) S5 4% 2 BORT B R AR, S8R
A REAAE 2 500 12 B KAN Bk RIS 2 Bk rrs
Al401G 4%, FRAHIH K 16.7% (2/12) , 5 Jugheli
e BLRE 7E 78 KR KAN bk HAS I E] rrs A1401G
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2, 52 s SR — 5 rrs A1401G 1 AT R
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it AMK 0 - - - - -
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NIRRT SR, T REN N 25 iR AR rpsl JE [
5 S RS AR 555 RIS AMK B RETH 2456 4 0.73%
(1/136), 1T CAP(11.76%), 16/136)F1 KAN(8.82%,
12/136) 253, LSk FElMRiE AMK 265k
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iy — 2 2 M T R AR R I AMK BE, 7R
TEVRYT MDR-TB 1, 7EA A2 MU B vl 56 3k B fa
KARAL X EL i KANS [F]Tif CAP A1 KAN, [A]fif CAP
KAN Fil AMK ik rrs Fil rpsl JE R 5848 5500, rpsl e
FRAZRKM Lysa3Arg, AAAI21AAG g 3L [A] (R AR 55,
PETRIR AL AT VE A TGN CAP F KAN 3[Rl i 24 (1)
— AR R, (AR TR E R E .

ATHFFTIN rrs FT rpsl F DR 5 AR B S5 4% 53 B AT B 0
KAN. AMK. CAP (Wil 2581, IS AZ 53 ki AT 1 %
TR IR 2RI 24 5 rrs AT rpsl Bk DR R S8 AR A AEAH O
Yo M ZY PR EIAFAE rpsl FERIZEAR, BT 24 B kR
AFAE rrs FER 58A%, 0 wi ik LRI rrs SE DA R A%,
F B AL B BN — 2R 2 SR 2RI 2557 T rrs A
rpsl JER AR, w BEISAE A ILARBL], DRI 75 2 —
AT IR 2B o
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