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Recently, the isolation rate of nontuberculous mycobacteria (NTM) in clinical laboratories and the
incidence of NTM infections are on the increase in Korea, but there have been only a few studies that
reveal the general aspect of NTM isolation or species distribution. Therefore, this study was
performed to examine the species identification by PCR-restriction fragment length polymorphism
analysis (PRA, PCR-RFLP), and the clinical significance of mycobacterial cultures. PRA was used
during the novel region of the rpoB gene and was developed for rapid and precise identification of
mycobacteria to the species level. From January 2012 to April 2012, we examined pre-identified
nontuberculous mycobacteria (60 species in 3 hospital of Busan—Kyeongnam area). We confirmed
4 (6.6%) Mycobacterium tuberculosis (MTB) and 56 (93.4%) NTM from 60 pre-identified NTM
species by multiplex PCR (MolecuTech MTB-ID® V3, YD Diagnostics, Korea) and PRA (Myco-ID, YD
Diagnostics, Korea). The distribution of 56 NTM species were M, intracellularetype 1 15 (26.7%), M.
avium 14 (25%), M. abscessus 11 (19.5%), M. kansasii type | 3 (5.4%), M. pulveris 2 (3.6%), M.

intracellulare type, M. chelonae, M. kansasiitype V, M. gallinarum, M. wolinskyi. Respectively, 1

(1.8%) and 6 (10.7%) species were not identified.
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(Mycobacterium tuberculosis, MTB) -5 &2 7H481AL Q)
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Committee in Korea Academy of Tuberculosis and Respiratory
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S o] gt o] 3y =obsithAmerican Thoracic
Society, 1997; British Thoracic Society, 2000). G2-2] 7~ A%
ool et ejote]] ofgh At F A At %t F9-7t
29.2%) @etti= B 117} 91911 (Sakatani, 2005), £ = o1+
ol A A Akt 5 9F 30% ol A Bl A G Akto] He]

(Koh 5, 2003; Lee 5, 2005). H]AH A2 QA4 o]
EsP] P51, 718 PAHAA o] =2 WS HolH, X
So] FX] kot A7 AL AH O T 5D
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5, 1999). | w ol A & vl A At Agto] STl A=
(Scientific Committee in Korea Academy of Tuberculosis and
Respiratory Diseases, 1995) B2 o ket 522} v 2 W aPikt
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B0l &AL QITH(E 5, 2000). HEH oE v AL
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Wk AP 44 H 0|4 R4 (PRA, PCR-RFLPYE AATS}
of u]ANAFS BT F F RES ZAAT

1. 28|
2012 195E 4471A] FAY e 2] 371 g oAl B
Aot 0 2 Fd A H 607 & skt ol %
MR A] o] At oF, 207H= AR Ao kS AT H O E 4
=G}, o1 40719] w2 HAte] Aol 7ot al(E g
187, o173 227H) 20709 -2 SFA} Ao et RS
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2.DNA £2]

Aol A DNAS #e]oh= B aauf 2] off s -2 8
o Wgol2 1~27]9] g wojd ¥ PRA Myco-ID (YD
Diagnostics, Gyeonggi-do, Korea)oll 4% DNA 328 50
pLof & &1 157 7% ¥ Heating block (THERMOLYNE Type
17,600 Dry-Bath DB17615, BARNSTEAD/THERMOIYNE
USA)9IIAT 100°CE 1087 7FE 39 13,000 rpmol A 387+ 4
efoto] S-S Hoelt. AR 2 Kgsto] 2 K
A1 T A A] 1 mLE A3 8Ee] 13,000 rpmell A 108-7F
Aol A e ] A ASIL EetE S5 1 mLoll -5
Al 13,000 rpmellA] 584t YAlEE] & A5o-S e 8] A A 5}
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3. Multiplex PCR

AWy}t AW S FE S 19FE MolecuTech
MTB-ID* V3 (YD Diagnostics, Gyeonggi-do, Korea) 7|E=Z
multiplex PCR& Alsto] Adlgtolvt SoldtA EAfdt= RD
(Region of Difference) +44F §-¢1(Behr &, 19999 H+=
mycobacteria®l %5202 &A= rpoB AR F-AE FA
Z3E3}0] Aditol| £0]4J¢] 204 bp2] RD -f-AH =9} A St}
H| A g itol| 3-8 0 2 EA8l= 360 bp2] 1poB-FAAHHHES
sholsldtt, PCR £¢91S 2x PCR premix 10 pL, primer
mixture 4 pL, 4 DNA 3 pL, 557 3 uLE <& total volume
20 puLE YHEQICh PCR 717]1(GeneAMP PCR System 2700,
Applied Biosystems, USA)E AR8-510] 94°C/5+ predenaturation
T RD 1A S-S 10l A 94°C/302% denaturation, 70°C/302%

annealing, 70°C/30% elongation &A1& 10 3], rpoB F-AA &
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Z5 93 94°C/30% denaturation, 68°C/30% annealing,
72°C/30% elongation <=4 2 303] 218 & 2|5 elongation &
72°C/ 78 2 0 & S=2Yst9iey. ATt 2lS 19t A7) Y5> 2%
TBE agarose geloll 6 V/ecm= 3027+ 77145411 &, gel< EtBr
2108 M & R 1087 2Aste] UV transilluminator
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o]t} A B4 (PCR-restriction fragment length polymorphism
analysis, PRA)-> PRA Myco-ID (YD Diagnostics, Korea) 71 EE
ARgSEe] AATSETE PCR S8 2x PCR premix 25 pl,
primerl 1 pL, primer2 1 pL, A4 DNA 5 pL, B+t 554 18 puL
£ total volume 50 uL® PCR 23¢}ol-& wHEQITh PCR 717]
(GeneAMP PCR System 2700, Applied Biosystems, USA)E A}
#3to] 94°C/5% predenaturation, 94°C/20% denaturation,
58°C/40% annealing, 72°C/60% elongation <=AZ 353,
72°C/75 %% elongation 27 2.2 PCRE Al¥stoict. A3} o
012 9J3t A 7] =2 29 TBE agarose geloll 6 V/cm& 3057+ A
719N %, gelZ EBrz 1024t M & o E= 10842
Aste] UV transilluminator (WGD-30S, DAIHAN Saentific,
Korea)& ©]-&-5to] #4s3ict

At A el= mpoB FAxF 53594 15 ul, Msp1 (10 U/ pl)
0.5 uL, 10x Msp1 buffer 2 pL, Bt 574 2.5 ul& 89 total
volume 20 pLE AR A ¥HHS THEo|A oFstA| Z1gsto]
quick-spin ¥ 37°C G252 A] S 5t vhg-& A7 2L A

Sha A HEGO 10 pLE 71 Eof AlE= o] 1= 4% metaphor TBE

(R R -NTM(360bR)
- MTB(204bp)

Fig. 1. Agrose gel electrophoresis of multiplex PCR in pre-identified
strains of NTM. M: DNA size marker (50 bp ladder); lane1-6, 8,
10-13, 15-16: NTM; lane 7, 9, 14: suggested MTB.

Table 1. Screening numbers of NTM and MTB by multiplex PCR
in the 60 strains of pre-identified NTM

Identified strain Numbers (%)

NTM 56 (93.4)
MTB 4 (6.6)
Total 60 (100)
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agarose gelo] 100 VOllA 40~60% 7+ #17]%%5Mupid-ex,
Advance, Japan) §3E g2l WA A= A7) G FAIZ &,
EBr2 1087 |4 $ SEER 108 2Hste] UV
transilluminator (WGD-30S, DAIHAN Saentific, Korea)& ©]&
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1. Multiplex PCR

2. SYTA S MR HZO|CRY G4 (PRA, PCR-RFLP)

o
A0 Bl B 56749 i AR

H A
47N 3t B rpoB A 534S 919 PCRE: Al8¥8to] 360bp W

1pOB AL ZZN G RS A MspT (10 U/pl)y AR5}
37°C R0l Al S 59t BHEA] 7] 1 A7) 4 5o AxHFig.
3)2F PRA Myco-ID 7| E 9] ] A g At 574 913t algorithm
(Fig. 4)& ol-gsto] E43H A7H= Table 29F 2t

M 1 2 3 4 5 6 7 & 6 10 11 12 13 14 15 16

Fig. 2. Aplication of 7poB-based PRA for species identification of
mycobacterial isolates. The 360bp PCR products using primers pri-
mer1 and primer2.

5. ! EEE
20- . i -

Fig. 3. Results of PRA for isolates strains. Amplified DNA was di-
gested with Mspl restriction enzyme and run on a 4% Metaphore
agarose gel (M: maker, lane1: MTB standard, lane2: M. kansasii
type |, lane3-5: M. abscessus, lane6: MTB, lane7-11: M. intra-
cellulare type 1).
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Table 2. Numbers of identified NTM species

Species No (%)
M. intracellulare type | 15 (26.7)
M. avium 14 (25.0)
M. abscessus 11 (19.5)
M. kansasii type | 3 (5.4)
M. pulveris 2 (3.6)
M. intracelulare type 1(1.8)
M. chelonae 1 (1.8
M. kansasii type V 1 (1.8
M. gallinarum 1 (1.8
M. wolinskyi 1(1.8)
Non-identification 6 (10.7)
Total 56 (100)
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