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We describe the genome sequencing and analysis of a clinical isolate of the multidrug-resistant Mycobacterium tuberculosis
Uganda I genotype (OSDD515) from India.
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Mycobacterium tuberculosis is a fastidious pathogen and etio-
logical agent of tuberculosis, a major cause of mortality and

morbidity, causing �1.4 million deaths in 2010 alone (1). A num-
ber of major and minor genotypes have been reported from across
the world, of which the major lineages include the East Asian
(Beijing), East African-Indian, Indo-Oceanic, Euro-American
(Haarlem, LAM, T, and X), West African I, and West African II
lineages. The complete or draft genome sequences of many of the
members of the major lineages are now available in the public
domain (2, 3), and they show significant differences in their gene
repertoires and sometimes in their genome architectures. It is now
imperative to understand the genome structures and gene reper-
toires of the minor genotypes, which have been less explored. The
Uganda 1 genotype was first identified in the Kampala region of
Uganda, and it is prevalent in East Africa (4). This genotype has
been reported to have a higher infectious rate and lower drug
resistance than other genotypes. The genotype is majorly re-
stricted to eastern and central Africa but has also been reported in
other regions of the world (5–7).

In this paper, we describe the draft genome of a clinical isolate
of M. tuberculosis, confirming its clustering in the Uganda I family
spoligotype. The clinical isolate M. tuberculosis OSDD515 was ob-
tained from the strain repository maintained at the National
JALMA Institute for Leprosy and other Mycobacterial Diseases
and is part of the Open Source Drug Discovery Open Access Re-
pository. Spoligotyping, a drug sensitivity test, and DNA isolation
were performed as per the standard protocols. The drug sensitivity
test showed that OSDD515 is resistant to streptomycin, rifampin,
isoniazid, ethambutol, cycloserine, ethionamide, capreomycin,
and pyrazinamide and is sensitive to amikacin, ofloxacin, kana-
mycin, and para-aminosalicylate sodium. The raw sequence data
were generated after library preparation on an Ion Torrent
PGM platform as per the protocols recommended by the manu-
facturers. Draft genomes were assembled de novo using the CLC

Genomics Workbench 6.0.5. The assembly resulted in 127 contigs
with an N50 value of 60,965 bp and a total assembly of
4,206,725 bp. Further, the automated gene prediction of the draft
genomes was performed using the RAST server (8). The analysis
revealed 4,175 genes, including 48 RNA genes.

Nucleotide sequence accession numbers. This whole-genome
shotgun project has been deposited at DDBJ/EMBL/GenBank un-
der the accession no. AUXC00000000. The version described in
this paper is version AUXC01000000.

ACKNOWLEDGMENTS

We thank Swati Subodh (TCGA) and Nupur Mehrotra (Premas Biotech)
for their scientific discussions and help in maintaining the strains. We also
thank Atima Agarwal (Life Technologies) and S. Ramachandran for their
valuable input.

The project was funded by CSIR India through the Open Source Drug
Discovery Programme (HCP001) and a CSIR EMPOWER grant (no.
OLP1105).

REFERENCES
1. World Health Organization. 2011. Global tuberculosis control. World Health

Organization, Geneva, Switzerland. http://www.who.int/tb/publications
/global_report/2011/gtbr11_full.pdf.

2. Narayanan S, Deshpande U. 2013. Whole-genome sequences of four clin-
ical isolates of Mycobacterium tuberculosis from Tamil Nadu, south India.
Genome Announc. 1(3):e00186-13. doi:10.1128/genomeA.00186-13.

3. Karuthedath Vellarikkal S, Patowary A, Singh M, Periwal V, Singh AV,
Singh PK, Garg P, Mohan Katoch V, Katoch K, Jangir PK, Sharma R,
Open Source Drug Discovery Consortium, Chauhan DS, Scaria V, Siva-
subbu S. 2013. Draft genome sequence of a clinical isolate of multidrug-
resistant Mycobacterium tuberculosis East African Indian strain OSDD271.
Genome Announc. 1(4):e00541-13. doi:10.1128/genomeA.00541-13.

4. Guwatudde D, Nakakeeto M, Jones-Lopez EC, Maganda A, Chiunda A,
Mugerwa RD, Ellner JJ, Bukenya G, Whalen CC. 2003. Tuberculosis in
household contacts of infectious cases in Kampala, Uganda. Am. J. Epide-
miol. 158:887– 898.

5. Theus SA, Cave MD, Eisenach K, Walrath J, Lee H, Mackay W, Whalen

Genome AnnouncementsNovember/December 2013 Volume 1 Issue 6 e00750-13 genomea.asm.org 1

http://creativecommons.org/licenses/by/3.0/
http://www.ncbi.nlm.nih.gov/nuccore?term=AUXC00000000
http://www.who.int/tb/publications/global_report/2011/gtbr11_full.pdf
http://www.who.int/tb/publications/global_report/2011/gtbr11_full.pdf
http://dx.doi.org/10.1128/genomeA.00186-13
http://dx.doi.org/10.1128/genomeA.00541-13
http://genomea.asm.org


C, Silver RF. 2006. Differences in the growth of paired Ugandan isolates of
Mycobacterium tuberculosis within human mononuclear phagocytes corre-
late with epidemiological evidence of strain virulence. Infect. Immun. 74:
6865– 6876.

6. Bazira J, Asiimwe BB, Joloba ML, Bwanga F, Matee MI. 2011. Mycobac-
terium tuberculosis spoligotypes and drug susceptibility pattern of isolates
from tuberculosis patients in South-Western Uganda. BMC Infect. Dis.
11:81. doi:10.1186/1471-2334-11-81.

7. Asiimwe BB, Koivula T, Källenius G, Huard RC, Ghebremichael S,

Asiimwe J, Joloba ML. 2008. Mycobacterium tuberculosis Uganda genotype
is the predominant cause of TB in Kampala, Uganda. Int. J. Tuberc. Lung
Dis. 12:386 –391.

8. Aziz RK, Bartels D, Best AA, DeJongh M, Disz T, Edwards RA, Formsma
K, Gerdes S, Glass EM, Kubal M, Meyer F, Olsen GJ, Olson R, Osterman
AL, Overbeek RA, McNeil LK, Paarmann D, Paczian T, Parrello B, Pusch
GD, Reich C, Stevens R, Vassieva O, Vonstein V, Wilke A, Zagnitko O.
2008. The RAST server: rapid annotations using subsystems technology.
BMC Genomics 9:1471–2164.

Vellarikkal et al.

Genome Announcements2 genomea.asm.org November/December 2013 Volume 1 Issue 6 e00750-13

http://dx.doi.org/10.1186/1471-2334-11-81
http://genomea.asm.org

	Draft Genome Sequence of Multidrug-Resistant Mycobacterium tuberculosis Clinical Isolate OSDD515, Belonging to the Uganda I Genotype
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENTS
	REFERENCES


