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We report here the draft genome sequences of four Mycobacterium chelonae strains from biofilms subjected to a “chlorine burn”
in a chloraminated drinking water distribution system simulator. These opportunistic pathogens have been detected in hospital
and municipal water distribution systems, in which biofilms have been recognized as an important factor for their persistence.
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Despite the use of disinfectants in drinking water distribution
systems (DWDS) to mitigate the presence of pathogens, a

diverse and complex microbial community has been shown to
inhabit DWDS (1). In chloraminated DWDS, the microbial com-
munity is often dominated by members of the Mycobacterium
chelonae-abscessus complex (2). These rapidly growing nontuber-
culous mycobacteria (NTM) are opportunistic pathogens with the
ability to form biofilms on the surface of DWDS (3). Furthermore,
this complex has been implicated in invasive infections in immu-
nocompromised hosts and is represented by M. chelonae, M. ab-
scessus, M. immunogenum, M. salmoniphilum, M. franklinii, and
M. saopaulense (4–10). Little information is available about the
resilience of NTM in DWDS and the potential to cause public
health problems (11, 12).

Strains from this study were isolated from biofilms obtained
from a chloraminated DWDS simulator (3). Samples were col-
lected from two distinct operational schemes (Table 1). Colonies
were recovered from R2A plates after 7 days at 27°C. DNA was
extracted using the UltraClean DNA microbial isolation kit, ac-
cording to the manufacturer’s instructions (Mo Bio Laboratories,
Solana Beach, CA). Paired-end 125-bp libraries were prepared
using the Nextera XT DNA library kit, followed by rapid mode
sequencing on the HiSeq 2500 platform (Illumina, Inc., San Di-
ego, CA). Prior to assembly, libraries were (i) cleaned from con-
taminants (adapters, phiX, artifacts, and human), (ii) error cor-
rected via Tadpole, (iii) normalized to �100�, (iv) removed of
low-coverage (�6�) reads, and (v) filtered to a minimum length

read of 125 nucleotide (nt). The reads were processed using the
software package BBMap version 35.34 (http://sourceforge.net
/projects/bbmap) and de novo assembly with SPAdes version 3.5.0
(13). The final assembly attributes are listed in Table 1.

The average nucleotide identity (ANI), a similarity index be-
tween two genomes (14), grouped the four strains into two sub-
clusters (subclusters 2a and 2b). The genome similarity between
the two subclusters is 97.245% to 97.553%, with an ANI within all
strains of 99.960%. The proposed cutoff for species is 95% to 96%
(15). Coincidentally, strains of subclusters 2a and 2b were ob-
tained from biofilms attached to polyvinyl chloride (PVC) and
copper (Cu) surfaces, respectively. The isolates share an overall
95.086% ANI with M. chelonae ATCC 35752 (6) and 83.008% to
83.275% ANI with M. abscessus ATCC 19977 (7) and M. immu-
nogenum SMUC14 (8), respectively. ANI calculations were per-
formed using the online calculator available from EzGenome
(http://www.ezbiocloud.net/ezgenome/ani). Furthermore, a com-
parative analysis of the rpoB, recA, and sodA genes revealed
�95.04% � 0.05% sequence homology with representatives of
the M. chelonae-M. abscessus complex (6–10). Genomic compar-
ison confirmed that these isolates belong to the M. chelonae group
but may constitute a different subspecies.

Genome assemblies were annotated with Prokka version 1.10
(16), available as an application in Illumina BaseSpace Labs. The
genome sequence of strain H002 contains 5,378 genes, 5,333 cod-
ing sequences (CDSs), 3 rRNAs, and 41 tRNAs; strain H003 con-
tains 5,635 genes, 5,551 CDSs, 3 rRNAs, and 81 tRNAs; strain

TABLE 1 Summary statistics of whole-genome assemblies

Strain Source (surface)
Operational
schemea

Fold coverage
(�)

No. of
contigs

Contig
N50

Assembly size
(bp)

G � C
content (%) Accession no.

H002 Biofilm (Cu) Standard I 74 60 192,652 5,421,590 64.00 LJYI00000000
H003 Biofilm (PVC) Standard I 91 35 515,028 5,588,459 63.94 LJYL00000000
H072 Biofilm (Cu) Standard II 79 54 210,836 5,449,380 64.00 LJYK00000000
H079 Biofilm (PVC) Standard II 50 94 170,224 5,726,565 63.90 LJYO00000000
a Standard I, stable chloramine residual; Standard II, stable chloramine residual after a “chlorine-burn.”
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H072 contains 5,410 genes, 5,362 CDSs, 3 rRNAs, and 45 tRNAs;
and strain H079 contains 5,824 genes, 5,362 CDSs, 3 rRNAs, and
76 tRNAs.

Nucleotide sequence accession numbers. The whole-genome
shotgun project has been deposited in DDBJ/ENA/GenBank un-
der the accession numbers listed in Table 1. The versions de-
scribed in this paper are the first versions.
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