Proceedings of 1st International Conference on Bioscience and Biotechnology, Vol. 1, 2016, pp. 49-53
Copyright © TIIKM
ISSN: 2513–2695 online
DOI: https://doi.org/10.17501/biotech.2016.1108

REAL TIME PCR ASSAY FOR THE
DIFFERENTIATION OF MYCOBACTERIAL
SPECIES IN BRONCHIAL WASHINGS
1T.P.

Keerthirathne, 1*D.N. Magana-Arachchi, 2S.D.S.S. Sooriyapathirana and
3R.M.D. Madegedara
1

2

National Institute of Fundamental Studies, Hantana road, Kandy, Sri Lanaka
Department of Molecular Biology and Biotechnology, University of Peradeniya, Sri Lanka
3
Respiratory Disease Treatment Unit & Teaching Hospital, Kandy, Sri Lanka

Abstract
Pulmonary infections caused by Nontuberculous Mycobacteria (NTM) species has to be carefully
interpreted due to their ubiquitous nature. NTM infections are more common than before in nonimmunosuppressed hosts. Real-time PCR designed for Mycobacterium species, allows precise
identification through melting point analysis. This study was designed for identification of
Mycobacterium species present in bronchial washings. Ethical clearance was obtained from the PostGraduate Institute of Science, University of Peradeniya. Bronchial washings (n=150) were collected
from patients, suspected of having pulmonary diseases, attending the General Hospital Kandy. The
samples were processed according to modified Petroff’s method and inoculated onto Löwenstein–
Jensen medium. Culture positives were subjected to Ziehl–Neelsen (ZN) staining, DNA were
extracted from AFB isolates using the standard CTAB (N Cetyl-N, N, N-trimethyl ammonium
bromide) method. SYBR green mediated real-time PCR assay was conducted to identify rapid and
slow growers in two parallel reactions. Primers specific for Mycobacterium genus, Mycobacterium
tuberculosis complex (MTC), M. avium complex (MAC), M. chelonae- M. abscessus group
(MCAG) and M. fortuitum group (MFG) were used. Among the 26 AFB isolates 25 were found to be
belonging to the Mycobacterium genus. Two MTC isolates and three MAC isolates were confirmed;
following reaction I. Reaction II confirmed the presence of Mycobacterium genus and the presence
of MCAG for two isolates. Application of SYBR green mediated real time PCR assay in clinical
microbiology could improve the diagnostics due to the increased specificity. Moreover, it is a tool
that can be used for the rapid detection of pathogenic NTM species.
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INTRODUCTION
The genus Mycobacterium includes non-tuberculous
mycobacteria (NTM) apart from Mycobacterium
tuberculosis (MTB) [1]. NTM are diverse, ubiquitous
organisms that can found in the environment,
including in water and soil. NTM organisms are well
known for its infrequent infection on both
immunocompetent
and
immunocompromised
individuals [2]. Accurate detection and identification
of NTM is important to the species level because
patients with NTM infections show clinical signs that
are similar to those of patients with tuberculosis (TB),
causing clinical misleading during therapeutic actions
[3]. Nevertheless, the presence of NTM in the

patients with TB can have a considerable influence on
clinical management because incorrect diagnosis of
pulmonary TB due to the presence of NTM can lead
to unsuitable and unnecessary treatment of patients
with NTM infections [4] which could lead to the
emergence of drug resistant Mycobacterium strains.
Thus, it’s important to rapidly distinguish NTM from
Mycobacterium tuberculosis complex (MTC) to
administer appropriate treatment.
Different methods are used for the identification of
NTM in different regions of the world. Even though,
most laboratories use conventional methods,
improved molecular methods have been reported as
having the ability to differentiate and identify more
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NTM species rapidly [5]. Espy M. J. et al (2006)
states that “Real-time PCR provide equivalent
sensitivity and specificity as conventional PCR
combined with Southern blot analysis” [6]. Moreover,
when compared with conventional PCR methods, as
the nucleic acid amplification and detection steps are
performed in the same closed system the possibility
for contamination by the release of the amplicon is
neglectful. Speedy detection is also an added
advantage in the use of real-time PCR technique. The
objective of the study was to identify the
Mycobacterium species present in bronchial washings
using SYBR Green mediated real time PCR.
METHODOLOGY
Ethical clearance was obtained from the Postgraduate
Institute of Science, University of Peradeniya, Sri
Lanka. Bronchial washings (n=150) from the patients
suspected of having pulmonary infections, were
obtained from the General Hospital Kandy, Sri
Lanka. The samples were liquefied and
decontaminated with 4% NaOH according to the
modified Petroff’s method and was inoculated on to
Löwenstein–Jensen medium (L-J medium), LJ media
containing Thiophene – 2 carboxylic acid hydrazide
(TCH) and p-nitrobenzioc acid (PNB) and incubated
at 37 0C and at 28 0C respectively. Inoculated PNB
containing cultured media were incubated under light
and dark conditions. The inoculated culture tubes
were incubated for 8 to 12 weeks. When the growth
was detected, Ziehl–Neelsen stain (ZN stain) was

carried out in order to confirm the presence of acid
fast organisms. DNA was extracted from confirmed
acid fast bacilli (AFB) positive isolates according to
the standard CTAB (N-Cetyl-N, N, N-trimethyl
ammonium bromide) method [7].
Primers targeting the internal transcribed spacers
(ITs) of MTC and MCAG (M. chelonae-M. abscessus
group), the 16S rRNA genes of MAC (M. avium
complex), MFG (M. fortuitum group) and
Mycobacterium genus were used for the real time
multiplex, PCR assay. Amplification was monitored
by the measurement of the SYBR Green
fluorescence. Subsequent to the cycling process
melting curves were generated by inclining the
temperature from 60 0C to 95 0C at 0.2 0C/s [8].
The real time multiplex, PCR assay was conducted in
two separate reactions where primers specific for
MTC and MAC were in reaction I and primers
specific for MCAG and MFG were in reaction II
which helped in identifying slow and rapid growers
respectively (Table 01). Primers targeting AFB genus
were included in both the reactions. Each reaction
was carried out in a 25 µl volume which contained
2.0 µl of 25 mM MgCl2, 0.25 µl of 5 u / µl Taq
polymerase, 5.0 µl of 5X PCR Buffer, 2.5 µl of 1mM
dNTP mix and 1.0 µl 0f each primer (10µm). The
PCR amplification process was initiated by ramping
the temperature at 95 0C for 5 minutes followed by 40
cycles of the amplification process (95 0C for 15s, 60
0
C for 30s and 72 0C for 30s).

Table 1: Primer sequences which were used for the study
Organism

Target
region

Primer sequence

Reaction

MAC

16S

F:CCTCAAGACGCATGTCTTC
F:GACCTTTAGRCGCATGTCTTT
R: ACCTACCGTCAATCCGAGAA

I

MTC

ITS

F: GCGAGAGCCGGGTGCATG
R: AACAGTGTGTTGGTGGCCAA

I

Mycobacterium genus

16S

F: CCGCAAGRCTAAAACTCAAA
R: TGCACACAGGCCACAAGGGA

I / II

MCAG

16S

F: TAAGGAGCACCATTTCCCAG
R: CGACGTTTTGCCGACTAACC

II
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MFG

ITS

F: CCACGCGCTTCATGGTGT
F: CCGCGCTCTTCATGGGGT
F: ACCACGCAATTTCATGGTGT
R:ACTTGCGCTTCGTCCCTAT

RESULTS
Following the sample processing and culture, 55
samples yielded positive cultures. However, only 26
were AFB positive. The SYBR green mediated real
time multiplex PCR assay confirmed the presence of

II

Mycobacterium genus in 25 AFB positive isolates.
Reaction I of the real time multiplex PCR assay
confirmed the presence of AFB genus (n=25) and two
MTC (n=2) isolates (Figure 01) and three MAC (n=3)
isolates. Reaction II also confirmed the presence of
genus Mycobacterium in addition to the presence of
MCAG (Figure 02) in two samples (n=2) (Table 02).

Figure 01: Melting curve generated following the SYBR Green mediated real-time PCR reaction I indication the
presence of MTC (Tm= 85.8 0C)

Figure 02: Melting curve generated following the SYBR Green mediated real-time PCR reaction II indication
the presence of MCAG (Tm= 86.3 0C)
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Table 02: Number of Mycobacterium isolates
identified during the study
Organism

Reaction

Number of
Isolates
identified

Mycobacterium
genus

I / II

25

MTC

I

2

MAC

I

3

MCAG

II

2

lack of drug penetration due to the complex cell wall
structure [15]. Three isolates were also identified as
MCAG following reaction II of real time PCR which
were also rapidly growing.
In conclusion, Real time PCR assay is a method of
excellent sensitivity and specificity. Moreover, the
low contamination risk has made real-time PCR
technology appealing to be used in the clinical
microbiology for diagnostics.

DISCUSSION
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The early classification of Mycobacteria was based
on growth rate, pigmentation, and clinical
significance [9]. Mycobacteria can be broadly
classified as rapid growers and slow growers [10]
Fast growers commonly have two identical copies of
the 16S rRNA gene, whereas slow growers are
thought to have only one [11]. The isolates identified
throughout this study there were 23 Rapid growers
while there were only two (n=2) slow growers.
Throughout this study a considerable proportion of
the isolates were identified as NTM, which were
identified as slender pink rods upon ZN staining.
There are incidences reported, where M. celatum
isolates were isolated from bronchial washings [12]
which is a potential human pathogen [13]. The isolate
which was identified upon 16S rRNA sequencing,
produced smooth, convex, non-pigmented colonies
on L-J medium. Even though this species is identified
as slow growing the M. celatum isolate identified
during this study was found to be rapidly growing
which formed colonies on L-J medium in less than 7
days. Increase in incidence of MAC was reported in
early 1980’s simultaneously with the beginning of the
AIDS widespread [14]. During this study three
isolates were identified as MAC which was appeared
as smooth, opaque colonies. It is believed that the
antimicrobial resistance of the MAC is because of the
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