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We report here the draft whole-genome sequence of a drug-susceptible lineage 3 (East-African Indian) isolate of Mycobacterium
tuberculosis from New Zealand (NZ3DS1) and compare it to a multidrug-resistant lineage 3 isolate (NZ3MDR1) with an identi-
cal 24-locus mycobacterial interspersed repetitive-unit–variable-number tandem-repeat profile.
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Tuberculosis (TB) is a leading cause of infectious mortality
worldwide, killing approximately 1.5 million people each year

(1). In earlier work, we determined that 17.7% (95% CI, 14.5% to
21.3%) of TB cases in New Zealand during 2010 and 2011 were
caused by lineage 3 (East-African Indian, including CAS) of My-
cobacterium tuberculosis complex (2), a predominant lineage on
the Indian subcontinent (3, 4). Subsequently, we described a
multidrug-resistant (MDR) isolate (NZ3MDR1) from New Zea-
land that belonged to lineage 3 (5). Of interest was the isolation of
a New Zealand lineage 3 with a 24-locus mycobacterial inter-
spersed repetitive-unit–variable-number tandem-repeat (MIRU-
VNTR) profile identical to that of to NZ3MDR1 but which was
fully susceptible to streptomycin, isoniazid, rifampin, ethambu-
tol, and pyrazinamide.

Here, genomic DNA of the latter drug-susceptible lineage 3
isolate, NZ3DS1, was sequenced using an Illumina MiSeq instru-
ment. A total of 3,413,992 paired-end reads were mapped to the
M. tuberculosis strain H37Rv reference genome (accession no.
AL123456.3) by Burrows-Wheeler alignment (6). This yielded an
average read depth of 78-fold, covering 98.6% of the H37Rv ge-
nome. A consensus sequence was called using the SAMtools anal-
ysis suite (7), yielding a 4,294,796-bp draft assembly of 158 con-
tigs.

Single-nucleotide variant (SNV) annotation was performed
using snpEff (8), which identified a total of 1,330 SNVs in the
assembled NZ3DS1 genome with respect to H37Rv, of which 723
were nonsynonymous. Of the 1,330 SNVs identified in NZ3DS1,
1,262 were also present in NZ3MDR1, while the two strains dif-
fered by 126 SNVs. A nonsynonymous mutation was identified in
the gene Rv1908c (katG) [cGg/cTg, R463L]; however, this muta-
tion was reportedly detected in isoniazid-sensitive strains of M. tu-
berculosis, indicating low specificity for isoniazid resistance (9). In
terms of other first-line drugs, nonsynonymous mutations were
detected in the gene Rv3793 (embC) [cGg/cAg, R738Q; atG/atA,
M800I], although their specificities with respect to ethambutol
resistance remain to be established. Interestingly, the latter M800I
mutation was absent from NZ3MDR1. Nonsynonymous muta-

tions were not detected with respect to genes associated with pyr-
azinamide resistance, i.e., Rv2043c (pncA), Rv1630 (rpsA), and
Rv3601c (panD) (10). Regarding second-line drug resistance,
SNVs were identified in Rv0006 (gyrA) [Gag/Cag, E21Q; aGc/aCc,
S95T; gGc/gAc, G668D]. The S95T mutation, in particular, has
been demonstrated to have low specificity with respect to fluoro-
quinolone resistance (11).

Although the NZ3DS1 and NZ3MDR1 cases occurred in
Indian-born individuals, as with most cases involving lineage 3 in
New Zealand (2), there are no known epidemiological links be-
tween the two cases which occurred a year apart. One cannot
exclude the possibility of contact within New Zealand or prior
arrival in New Zealand; however, the number of SNV differences
between NZ3DS1 and NZ3MDR1 would not appear to support
these possibilities. No further cases with the same MIRU-24 pat-
tern have been recorded in New Zealand. That the two isolates,
NZ3MDR1 and NZ3DS1, had the same MIRU-24 profile but dif-
ferent drug-susceptibility profiles indicates an irregular correla-
tion between MIRU-24 genotype and phenotypic drug suscepti-
bility. Recently, it was reported that MIRU loci could predict the
drug resistance of M. tuberculosis (12). In light of the above find-
ings, some caution is needed with regard to the extrapolation of
MIRU data for drug susceptibility determination.

Nucleotide sequence accession number. This whole-genome
shotgun project has been deposited at DDBJ/EMBL/GenBank un-
der the accession number JZDR00000000.
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