Characterization of Multi-drug Resistant Mycobacterium tuberculosis
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From Receipt of Isolates and Full Gene Sequencing to Complete Genetic Analysis: 5 Days
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mutations that were subsequently confirmed
by traditional DST. NGS revealed a novel
Lys96Arg (K96R) pncA gene substitution
mutation in one isolate that had not been
formerly reported.

and Africa’. In the United States, the
majority of reported MTB cases have
occurred in foreign-born persons?. MDR
strains are resistant to rifampin and

phenotypic resistance using the
BACTEC™ MGIT™ system (BD
Diagnostic, USA)°> with isoniazid (0-2
and 1-0 pg/mil), rifampin (1-0 pug/ml),

Full-length rpoB, katG, inhA, pncA, rpsL, gyrA, and rrs genes
sequences showed 100% concordance with phenotypic DST
through direct identification of amino-acid substitutions known

to confer antibiotic resistance (Table 1).
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clinical isolates within days.

Specific Aim

sputum specimens from three patients

amplification using full-gene primers
for rpoB, katG, pncA, gyrA, and rrs was
performed?. Additional primers for
full-gene amplification of rpsL and

* Critical concentrations for indicated antibiotics are: rifampin (2-0 pg/ml); isoniazid (0-1 pg/ml); pyrazinamide (100 pg/ml); fluoroquinolone (2 pg/ml);

streptomycin (2-0 pg/ml and 6-0 pg/ml).
T Previously confirmed amino-acid substitutions giving rise to antibiotic resistance.
3 Resistant at 2-0 pug/ml but sensitive at 6-0 pg/ml.
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Next Generation Sequencing (NGS)
platform. Sequencing data was compared
to phenotypic data obtained by
conventional drug sensitivity testing (DST).

translations were performed using
SegMan NGen (V4) and LaserGene
(V10) Core Suite (DNAStar, USA).

Amino-acid changes in bold indicate a known resistance mutation.

* Compared to previously confirmed amino-acid substitutions know to confer antibiotic resistance.

T Compared to H37Rv wild-type reference strain.

5 Gene sequences: Case 1(TB11-91), Case 2 (TB11-111), and Case 3 (TB11-153) were deposited in GenBank (accession numbers KC692347-KC692364).
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