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Although Mycobacterium tuberculosis complex strains remain responsible for the majority of diseases

caused by mycobacterial infections worldwide, the increase in HIV infections has allowed for the emergence

of other non-tuberculous mycobacteria as clinically

significant pathogens. However, Mycobacterium species

has a long period of incubation, and requires serious biochemical tests such as niacin, catalase, and nitrate

test that are often tedious. The development of rapid and accurate diagnostics can aid in the early diagnosis
of disease caused by Mycobacterium. The current DNA amplification and hybridization methods that have
been developed target several genes for the detection of mycobacterial species such as Aps65, 16S rDNA,
rpoB, and dnaj. These methods produce rapid and accurate results. In this study, PCR-restriction fragment
length polymorphism analysis(PCR-RFLP) based on the region of the rpoB gene was used to verify the
identification of non-tuburculosis Mycobacterium species. A total of 8 mycobacterial reference strains and 13

clinical isolates were digested with restriction enzymes such as Msp [ in this study. The results of using this process
clearly demonstrated that all 13 specimens were identified by rpoB gene PRA method. The PCR-RFLP method
based on the rpoB gene is a simple, rapid, and accurate test for the identification of Mycobacterium.
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Table 1. Reference strains of mycobacterial species used in

this study
Species Strain Source
M. avium ATCC 25291 KIT
M. chelonea ATCC 35749 KIT
M. godonae ATCC 14470 KIT
M. kansasii type 1 Pasteur institute KIT
M. smegmatis ATCC 19420 KIT
M. celatum type 1 ATCC 51130 KIT
M. absessus Pasteur institute YUMC®
M. tuberculosis ATCC 27294 KIT

*ATCC, American type culture collection
PKIT, Korea institute of tuberculosis
“YUMC, Yonsei university college of medicine
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Fig. 1. Results of PCR amplification of the rpoB gene using
mycobacterial reference strains. PCR products were run on a
2% agarose gel. Lanes; M, DNA size marker; 1, M. avium; 2.
M. chelonea; 3, M. godonae; 4, M. kansasii Type I, 5, M.
smegmatis, 6, M. celatum; 7, M. abscessus; N, negative control;
P, positive control M. tuberculosis.
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Table 2. PCR-RFLP profiles obtained from reference strains of mycobacteria used in this study

Reference strain of

Mycobacterium sp. Strain DNA fragment size(bp) Species identified by PCR-RFLP algorithm
M. avium ATCC 25291 105, 80, 50, 45 M. avium
M. chelonae ATCC 35749 105, 95, 80, 50, 40 M. chelonae
M. gordonae ATCC 14470 175, 80, 45 M. gordonae
M. kansasii type 1 Pasteur institute 175, 60, 45, 40 M. kansasii type 1
M. smegmatis ATCC 19420 200, 90 M. smegmatis
M. celatum type 1 ATCC 51130 145, 95, 45 M. celatum type 1
M. abscessus Pasteur institute 105, 95, 80 M. abscessus
M. tuberculosis ATCC 27294 175, 80, 60, 40 M. tuberculosis
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Fig. 2. Results of PCR-RFLP analysis of mycobacterial reference strains. A set of PCR primers, RPOS5' and
RPO3' was used. Amplified DNAs were digested with Msp I and run on a 4% metaphore agarose gel. Lanes:
M, PCR-RFLP size marker; 1, M. avium; 2. M. chelonea; 3, M. gordonae; N, negative control; 5, M. kansasii

Type I; 6, M. smegmatis; 7, M. celatum; 8, M. abscessus; P, positive control, M. tuberculosis

oj¢} Z& Av= B &4 Msp [ S ©]-8-¢ PCR-RFLP 29} DNA probeE ©]-8-3F W (Collins 5, 1990), 2+
HORE PFHAMOA EeE A= A B S o 5olFoF WhESh=  mycobacteriophage  71H
2] 4 & F e AL FsISIThFig. 3, Table 3) (Alcaide 5, 2003), DNA sequencing #(Cloud 5, 2002),
Z2]al PCR-RFLP H(Kim 5, 1999; A %5, 2002) 5°]

2= eH, o] F DNA sequencing H-2 T HAPH L

V. 1 &t 2 A#sla 93 PCR-RFLP ¥ 4 dAt2 A 2s)al

Atk FHZo|= real-time PCR % (Broccolo 5, 2003)°]

Mycobacteria®] ¥l g2k 542 o] wilg- =i 7} AT o] Bk 4]a1 H&SHAl mycobacteria TS
THE B3] sAste v B2 A =go] A9y SR & A 2 Folth. EAFATHQ WHer
], mycobacteria 4G5 XFol| HA3 AAHRE AF  mycobacteria ¥ FAHL 37 M 4 #F 1t
&2 Zetar vk 53] HZol S7HE = AIDS $HAte} Hol 7k A% A4S delshks Aol Fasith dE 4o
8] 284 mycobacteria ZFAF 2] AAdo] ¥E el uf = 165 DNA §477} ®o] AFEEYtHCloud 5,
ZHGuthertz 5, 1998), Mycobacterium®] < F3 H 2002) 18] rpoB S HAKKim 5, 1999) So] A|=H Y

SH B A7 2aFHA ko] o] f2 Ko 4l S PCR-RFLP #4& $J3lX+= poB F-3A7}F 718 &
&35l A eelk WHO Z mycobacterias &4 St ASH= o] o] 8%31 SltiLee &, 2000; # 5, 2002). RFLP ¥

A77L AP o] o) 71x] HAPHe] LA AFE

161

oM AFazo A2 HALY] Soles AAs= 7HE



(B)

Fig. 3. PCR-RFLP analysis using rpoB gene for species identification of clinical isolates of mycobacteria. (A). Clincal isolates
of mycobacteria were used for PCR amplification using primers RPO5' and RPO3'. PCR products were run on a 2% agarose
gel. M, DNA size marker; Lane M, M&D PCR DNA size marker, lanes 1-14, clinical isolates of mycobacteria, lane 15, negative
control. (B), PCR-RFLP analysis of PCR products shown in (A). Msp I digestion of PCR products were run on a 4% metaphore
agarose gel. Lane M, M&D PCR-RFLP DNA size marker, lanes 1-14, clinical isolates of mycobacteria, lane 15. negative control.

Table 3. PCR-RFLP profiles obtained from clinical isolates of mycobacteria used in this study

Species identified

Species identified by biochemical test DNA fragment size(bp) by PCR-RFLP algorithm
M. ulcerans 105, 70, 60, 42, 40 M. ulcerans

M. kansasii typell 195, 80, 70, 60 M. kansasii typell

M. malmoense 110, 75, 70, 60, 45 M. malmoense

M. cleatum typell 175, 140, 42 M. cleatum typell

M. intracellulare typell 150, 100, 80 M. intracellulare typell
M. gordonae IV 175, 80, 45 M. gordonae IV

M. tuberculosis 175, 80, 60, 40 M. tuberculosis

M. avium 105, 80, 50, 45 M. avium

M. godonae type I 160, 95, 45 M. godonae type I
M. celatum type 1 150, 95, 47, 42 M. celatum type 1

M. gordonae typell 150, 80, 45 M. gordonae type I
M. abscessus 190, 120, 42, 40 M. abscessus

M. avium 105, 80, 50, 45 M. avium

M. tuberculosis 175, 80, 60, 40 M. tuberculosis

162



Msp | Strains
210 —150 P N. atitidiscaviarum
190 P M. gastri
—175 » M. smegmatis

175

——» R. erythropolis
P R. rhodochrous
—150— 95— 80— 40—» N. nova
— 90 80— 60— — P R equi

E 70—+ N. nova
— 80|: 70— 60— M. kansasii type |l

N.salmonicida
60— 40— —p N. vaccinii

— 60— 404:} M. kansasii type lll
M. kansasii type IV

»|M. gallinarum
—140 »|M. celatum type Il
—110— 80— N. rhodhnii

— 70— N. seriole
—105— 70— M. fortuitum type |
—100— 40— » M. gordonae type Il
— 95— 80— R erythropolis

— 70— N. violacefusca

— 454:} M. szulgai
M. gordonae type IV

— 70— 60— 40— M. kansasii type V

— 60—45 — 40— M. kansasii type |

160 — 70— 60— 45— 40 —» M.leprae

150
145

110

105

100

95

—100—80 ————————— P M. intracellulare |l
—110— 95—45 ——» M. xenopi
—105— 50— 45 ———p M. marinum
— 95—80 — P> N. brasiliense
E45 — 35— P» M. celatum typel
40— 30— M. gordonae type |
— 80—40 ————»|M. gordonae type Il
— 60— 55 — 45 N. pinensis
— 70— 60—50 ————p M. malmoense
—— 80— 55— 45— M. terrae
— 55— 50— 40— —Pp M. terrae
— 95— 80— M. abscessus
— 90 — 80 70— | M. fortuitum type Il
—» M. peregrinum
—» M. simiae
~—»  |M. genavense

50— 40 ——p M. chelonae
— 70— 60— 45— 40——p M. ulcerans

— 80|: 70— 40 ——p M. asiaticum
50— 45— p- M. avium
— 95 90—80 — P M. flavescens
E 85— 80 — P N. species
65— M. thermoresistibile

— 90— 70 M. phlei
’: M. moriokaense
50— 40 —» M pulveris

— 70— 60— » M. haemophilum
— 60—40 —————————» M. marinum

— 90— 80 |——>N. camea
75— N. flavorozea

— 85— 80 — 65— N. faracinica

Hae Il

Other enzymes

—p M. intracellulare type |

— 90 »|M. austroafricanum

— 80— 60— 40 {———p TB/M. bovis >
——» M. microti h
= M. africanum

180/105
200/90/50

250/50
200/95

210/100

210/100
180/130
200/90
210/95/90

180/90
300

180/90

200/90 Sau 3A1
250/100 Lt 250/70

250/100 250/70
250/100 —»165/90/70
200/115

270

175/55/50

205/90

300

150/90/80 Kpn |
210/95/90 —» 175/185
210/95/90 —p 360
330

190/75
195/60

Bst Ell
130/100/90 —p  145/95
120/90/80
180/110
150/100

Bst Ell

130/100/90 —p 225/145
210/80/65

290

270

200/85/50

200/85
210/90
200/90
250/90
290

200/80

Xcm
E

200/120/45
240/120
200/120/45

Fig. 4. The algorithm used the species identification of mycobacteria in this study(Lee, ‘&, 2000)
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