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Background: The differentiation of Mycobacterium tu-
berculosis (MTB) from nontuberculous mycobacteria
(NTM) is of primary importance for infection control
and choice of antimicrobial therapy. The diagnosis of
diseases caused by NTM is difficult because NTM
are prevalent in the environment and have fastidious
properties. In this study, we evaluated the real-time
PCR-based MTB/NTM detection kit for its usefulness
in discrimination of MTB and NTM species.

Methods: A total of 155 sputum specimens whose
AFB staining smear and culture were positive were
used for this study. Among them, 59 and 96 samples
had been identified as MTB and NTM, respectively.
DNA obtained from sputum specimens was subjected
to analysis with MolecuTech Real MTB-ID® (M&D,
Korea) real-time PCR-based MTB/NTM detection kit.
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Suﬁbsequently, the results of MolecuTech Real MTB-
ID® were compared with AFB staining smear and
culture results.

Results: The positive rate of MolecuTech Real MTB-
ID® to detect MTB and NTM was 98.3% (58/59) and
97.9 (94/96), respectively, using sputum specimens.
Conclusion: For detection of MTB/NTM, the sensi-
tivity and specificity of MolecuTech Real MTB-ID®
were comparable to those of conventional methods.
Therefore, this study suggests the usefulness of re-
al-time PCR-based MolecuTech Real MTB-ID® for
rapid detection of MTB/NTM from direct specimens.
(Korean J Clin Microbiol 2011;14:103-109)
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2 ool FAolA AARAS 991N 5 gleks, 18], W
eh 2ol A7) Fgel Be gla vlwd Fe A
Hol AAARE BT 5 Y A-FFALANLS
(real-time PCR)2 7|Hho. 2 3} vkl 7| EFo] Aelo] -8
Sk=|aL et

Real-time PCRE 7|92 & MTB 7% 7|E&& Enhan-
ced Mycobacterium tuberculosis Direct Test (E-MTD, Gene-
Probe, San Diego, CA, USA)®} Amplicor Mycobacterium tuber-
culosis Test (Amplicor, Roche Diagnostic Systems, Inc.,
Branch-burg, NJ, USA) 50| s3)=]o] 4-8-3= 3 glel19,20].
FYAFLZE AdvanSure TB/NTM real-time PCR kit (LGAJ™
318k, Korea), MolecuTech Real-MTB ID (M&D, Korea) 5-©|
&S] Qledl F AlE B MTBS NTME 54l A&
e = k= AFo] 9tk AdvanSure TB/NTM real-time PCR
kit MTB complexol|it Zafjgkcly 424 186110 F4A F-
$E target® & 313 9t} MolecuTech Real- MTB ID= #
156110 A7} ZAod=l MTB7} ZA3hcH= a7} Z713bol|
u}2}21,22] MTBellgt EAllsh= 2122 8131%] RD (region of
difference) -FAAF F9][23]15 7124 1561105 7FA|
IA ¢5> MTBel| 23t 154 A3E WAskaL MTB A&
Al 7 MY FARE SEFFOEHN NIAES HE Folx
Z} 8l Aol 4] AdvanSure TB/NTM real-time PCR kit2} 2}o]7}
ek,
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o] MolecuTech Real-MTB IDE F~efslo] MTB 3 NTM<| 7+
HAES AlEstal 593 AAZRE e Aeds oid
o7 o] 7]Ee] FAHTAHH W e g gl AAAte}
H]23}o] MolecuTech Real- MTB ID2] ®IZFE$} Eo|2E
7Fel| Hoket.
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A B g]slo] o1 A22olS- MolecuTech Real-MTB ID 74+
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Carbol-fuchsing ©]-83¢+ Ziehl-Neelsen %3-S o] &3l
1 7ASRE )% Aol EAT] 715 ek BEstele. o)
7 A= BACTEC MGIT 960 (Becton Dickinson Microbiology
System, Sparks, Md, USA)®} 3% Ogawa HlA](Shin-yang chem-
ical, Seoul, Korea)& o] 8so] Fefisllon AalliS 2ol 8
2714 wjoksigich. 4 MTBS} NTMS| A2H4ES 3
A7 flEiA EFAYFSE MTB H37RveE M. intra-
cellulare®] TAE Ogawa wl|A|ol] 357k ulloks}oic).

3. gihrol DNA 22| Y 3

213 7#)5 BACTEC MGIT 960 systemol] HZs}3 37°C
of|A] mekst 3§, wieFae] PIZ Fsle] 100°CollA] 2027 7}
A3t 13,000 rpmoll A 53E7F AAEel 3 3 s e
o g kg Felalgick Eeld 42 REBA Myco-ID
(M&D, Wonju, Korea)S o|-g&lo] Az} Algsles AdA
Aol whk NTM 765 &783k3ich24]. B3 MTB2H NTM
o] AEFAEE vl TAY] SiA ZFAETT MTB
H37Rv®} M. intracellulare®] TFAIE Ogawa A ZFE] 7]
3}3L 5 mg/mLe] lysozymes 7Fslod 37°CollA] 1417h, 1 mg/mL
9] proteinase K ¥ 1% SDSE 7}8}od 55°Coll A 2447k Hh-5-A]
ZA3L Cetyl Trimethyl Ammonium Bromide (CTAB)E- % 7}3s}o]
65°CollA 1047k REGAI7) AL sl Xl 9l olghE Xdsto] &)
A ZeElEksich

MolecuTech Real-MTB IDS] MTBS} NTMS] AEHZAEE
HlaL BA4sh7] 91sliA] 2l DNAE A ekslo] 10 ng® DNA
1 fg7HA A&H o2 10014 3] 4sle] L& DNAE o] &3}
9ou MTB-ID (M&D, Korea)S o]-&3t HEapzlchibog
AFT} NTMS F531913L, REBA Myco-ID (M&D, Korea)
£ ol&slo] A=A} Algshe AP A whEl NTM 4%
+ &8sch24].

4. MolecuTech Real-MTB ID2| =34

MolecuTech Real-MTB ID (M&D, Korea)2] 442 A=A
o] A Aol ue} APE sl FEALAS
oo zAL % 25 pL Well 2X PCR premix (TaKaRa, Shiga,
Japan) 12.5 #L, TB/NTM-IC primer/probe®] £33 7.5 #L9}
T2 2H DNA 5 pLE 7bsto] A-gslgleh PCR Rbg2=
7A€ predenaturations 94°C 327+ 13] =38k Fof] 94°C 20

denaturation, 60°C 403 annealing 3 extension %, & 403]2]
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Fig. 1. The sensitivity of the real-time PCR for detecting M. tuberculosis H37Rv (A) and M. intracellulare (B) genomic DNA (A) using FAM
dye channel for detecting MTB complex (B) and using ROX dye channel for detecting NTM. Real-time PCR with 1 ng (D3), 100 pg (D4),

10 pg (D5), 1 pg (D6), 100 fg (D7), 10 fg (DY), 1 fg (D9).
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1. MolecuTech Real-MTB IDE 0|28t MTB/NTMQ| DIZtE
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MolecuTech Real-MTB ID2] MTB/NTM®] ZAZH 7S£ H]
a2 BAS7] Y8l M. twberculosis H3TRVEY M. intracellulare®)
DNAE Z+7+ Qd&- o 2 10uf4 )48 & MolecuTech Real-
MTB IDE s8a3ich. 1 A3} MTBAE 10 fg o] 42
DNA®NA] 9] A5 08 4= I 3(Fig. 1A), M. intra-
cellulare=- 100 fg ©]32] DNAoNA] kA2l ZAFE &elgd 4~
A3 tKFig. 1B). W}A MolecuTech Real-MTB ID= MTB 7]

Table 1. Smear and MTB/NTM differentiation results of sputum
specimens used in this study

Culture confirmation results Total number of

AFB smear MTB NTM sputum specimens
Trace 3 5 8
+1 22 24 46
+2 12 32 4
+3 6 15 21
+4 13 20 36
Total 59 96 135

Abbreviations: AFB, acid-fast bacilli; MTB, M. tuberculosis; NTM,
nontuberculous mycobacteria.

2. AMAFIA MolecuTech Real-MTB IDE 0|28t MTB/
NTMO| ZHE

MolecuTech Real-MTB IDQ] 943 584 H7LE 9JaliA]
=, g el 5o AR Bl HE S84 MTBRI
59719] AkAAel NTMS] 9671e] ek Z|(Table 1)l dis}
o] real-time PCR< A48k 743} 59712 ek ZA| F 587107}
MolecuTech Real-MTB IDel|4 MTB A A3s EHlo
(98.3%), MTB +/3-5 H.Ql 3k Z1Al= 3 EdollA] traces
Hol A 3k 967He] NTM g ZAl F 9477t
MolecuTech Real-MTB IDel|4] NTM <FAAIE HPx
(97.9%) 54¢] A vebd + AAle 2dellA 22 1+,
2+9394t}. o]#gt A3}= MolecuTech Real-MTB ID2] HIZHS
7} NIMErE MTBollA o] =3 ZAztel dX|sle Zato|ck
(Table 2).

Y poR EY AT AEoz, 94 s cet
Ctzhs vzt A7} traceoll4] MTBE] Ctzh 31.89114] 35.062
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2 Ugkom NTM2] 7% Myc probe] Ctzko] 28.10114 352
2 Uehkown, 1+olAE MTBE| Ctghe 28.80l14] 3530 %
NTM2| 7§ Myc probe®] Ctzko] 26.60l14 3572 viebko
), 2+ol|AE MTBO Ctghe 25.80014 3558 NTMS| 7%
Myc probe?] Ctgko] 21.7014 35622 Ugrom, 3+ollA:=
MTBE] Ctzhe 2380114 30.4% NTM2] 7% Myc probe?] Ct
Zko] 27.60014 25.028 ugkom, 4+oll4E MTIBY Ctghe
20.40114] 28.82 NTMS] 73-%- Myc probe2] Ctzhe 23.5014]
3492 U Z1s R 5+ %K Table 2).

3. QAAFA MTB/NTMO| A0{Q=
Real-MTB ID2Q| Zi1}

AR9| MolecuTech

REBA Myco-IDAAE &3 MTBS} NTMe] 37 735 9

A7 E td2E MolecuTech Real-MTB D2 735 1] 23]
Hoktl 1 Axt & Aol ulg} 1+ol]4] MTBR} M. abscessus
ZAAlell Al MTBS] Ctgkel 32322, Myc probed] Ctzko] 31.8%,
MTBS M. aviumo] Wk Aol MTB| Ctgke] 33.52
&, Myc probe?] Ctzkol 27.62 Ugow, MTBS M. avium=
Uk 7ol A= MTBE] Ctgkol 35322, Myc probe2] Ctzk
o] 33.8% yUgtor] T} 2404 MTBS} M. abscessus =
U2 ZAAlellA MTBE] Ctzke] 35522, Myc probe] Ctgkol
32.92 MTB9] CtzkEvl= Myc probe?] Ctzre] ¥ YA U

2L g9l 3 = Ygitk(Table 3). W3k, H dF2] Aol

HolFA] okokAnk MTB9F NTMS] DNAES 22+ 1: 9,2 : 8,
3:7,4:6,5:56:4,7:3,8:2,9:19 v&E <A

412 & MolecuTech Real-MTB IDE AAJslo] Lol 74

Table 2. Comparison of MolecuTech Real-MTB ID using sputum specimens

MolecuTech Real-MTB ID

AFB smear Total
MTB (*) Ct NTM Ct ND

Trace 2 31.8-35.06 5 28.1-35.2 1 8
1+ 22 (1) 28.8-35.3 23 26.6-35.7 1 46

2+ 12 (1) 25.8-35.5 31 21.7-35.6 1 44

3+ 6 (1) 23.8-30.4 15 27.6-35.02 21

4+ 16 20.4-28.8 20 23.5-34.9 36
Total 58 (98.3%) 94 (97.9%) 3 (1.9%) 155

(*): number of MTB/NTM mixed case.
Abbreviations: Ct, threshold cycle; ND, not determined.

Table 3. Confirmation of mixed presence of MTB/NTM in sputum by using REBA Myco-ID samples tested in this experiment were the ones
determined to contain MTB and NTM by MolecuTech Real-MTB ID

MolecuTech Real-MTB ID

AFB smear Species identification by using REBA Myco-ID
MTB probe (Ct) Myc probe (Ct)
.I__L|!|j__1._.,.1_L_ll|1||||s:|11_;
1+ 323 31.8 MTB, M. abssessus 4 | :
| R R R
1+ 335 27.6 MTB, M. avium iy
i o e I N OO O IO
1+ 353 33.8 MTB, M. avium
2+ 355 329 MTB, Mx. abssessus I I l ; 1 I } I

;
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n2E58852553855588 ¢
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Abbreviation: Ct, threshold cycle.
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ol A7 MTBE AEE T deAT IRlaiksieh 1
73} MTB2} NTM DNA7} 1 : 92] H|-&& 4101915 w|= MTB
£ Al AEE = Itk o9k o] 3xke] ZA| uol]
MTB$} NTMo| 41039+ 7-9-0ll= MolecuTech Real-MTB ID
© MIBE sl 7E8 + 314

&

o] s Aol FHEo] 3 NTM A3he] ulsr} o
F o Ao Fsta 34

7
Zo| Qubgolgiet. e} 2 ol
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T it
A grow, FFol whE kAl WAdo] th27] wifel ot &
HPAQl s EA X g o g X857} Els .
ulgbA] gl deldoll A MTBSF NTM< 7838 = 9+ XIvhy
o] FaAo] AR Utk o3t A Lol whel MTB
o NTMe THE = & ekt 7| ESo] /kslo] 483}t
=3z 9k whehA] B odollA] AHAAE HEoE sle]
ol 7= MolecuTech Real-MTB IDE}+ real-time PCR 7]
E9] 44 845 sl

A3 A2 dollA] AFB smearst WA Fol By 1557
AE AlFekeh. F 155714 5 NTMe] 225 7= 594
A|(38%)E o] & =W NTM H2l&o] 30% Axdl= 329 B
39} FARSE vlgolt}. AlF=E ZHAIZ MolecuTech Real-MTB
IDE 33l o] & H53slr| SlelA TLgt || Hx|uljok
e WFoE sfod MIB# NIMe 3= PCR 7]1ESQ
MTB-ID (M&D, Korea)& Te83}3 NTMOE 4= A&
ez ste] NTM ¥ 54°| 7Fs3 REBA Myco-ID
(M&D, Korea)& Tefste] 1 AaHE vlazslgic).

B A ZFollA B g A4 traceoll A 9] Bl 71X
o] 71 Aol 23t Hrt ojed 9t 1 o) dollA ] AuE
X 5970 A A T S8NE EHFAAAE R 3t
real time PCRoI|A] 98.3%2] Zald kA AIE Ko =& 7l
FEE BR1IE 5 gk Table 2). o|213F At 7]Eel &
skelo] Ul 9E E-MTD 71ES tldo 2 3t Fuje] o7
e} vlaal] Bl =aekd ARAAE WFeE 3 E-MTD
71E9] 2IZFE = 93.7%3.2™[10,11], Amplicor A7 EE- o]
3 TS 97.4%[2], T3 IWAlES] AdvanSure TB/
NTM real-time PCR kitE o] 8 WIZHE 100%[10]2} B]sL3l
2 o fARE 23S YeRlglem, Broceolo 51219 94%,
Bruijnesteijn Van Coppenraet ‘513] 66.7%2] 23} vl =
uff FAA o= Axtear gheks] 9l EMTDY Amplicor 7]
E= MBS ZE8tA%E & 7| EE MTBS -5A4]oll NTM ]
7Azo] 7hsslvhe S 7HAAL ek B3, Fljell4] NTM

ZAZoll i3k Bav} WA 9EaL H7tel] AR A 71 A
71 s} 7]€ AdvanSure TB/NTM real-time PCR kitE o] £
3 NTM vieF 4 Al A 9] RIZ e 55.6%eH Earr) gL
tH10]. olell w2l £ d5o] AatE gl 96719 7|
Z 97l7E NTMO. 2 34 =]o] 97.9%2] 3t 73 T3 o] 1}
El.om, o] MolecuTech Real-MTB ID 71 E7}F Q14+ R goll
&M 224 lae Ueblie Zlolgka AgkEr) ARk
27135k X 85 Slste] PCRAAE Aldshe 7d-5olle= 3
At A A AANA S RIZEE Q4] FeslA A7
uleha] 5ol gt A SAIQ AAE i eg g Hrbt
H gded Zlog HojXld

g AAA|oll MTB2F NTMo| 410 Ql& 73-%, wiek7d Al 4]
© XA3] 2keke MTBE 5474 NTMe| 1] sljek=]o] NTM
o8 A% 3E F 9o} Agat 22 A3 ZAA|oll Molecu-
Tech Real-MTB ID, REBA Myco-ID 53} Zo| E21AE314]
AAHS TE & APl ol 22 TARES EE
Ak AAR B AFoA R 4709 ZAA|el|A] MTB2F NTMo]
AAE A7t AR 3 F 7 AAeA] AL} whE
NTMCl M. abscessus®} MTB7} o9+ 73993 VA F
AAlE ARSI 28] NTMO M. aviume] MTBS} 41oi9l&
7d-5-$AtKTable 3). 0|9} Zro] Mehat 22 ZF ZAol] MTBY:
NTMe| 2502 EAllsh= 794t obyel MTBSF NTMo]
Folde A, 53] M abscessus9t 7xo] We] Algls NTMo]
A= 7-Foll MolecuTech Real-MTB ID2} 222 #AH4I%k
7IEEL A4 &7 E o= AR WA F Uas HolF
3L gk w3k Boodo] Adtolls HoFA] kARt MTB2F
NTMe| DNAE 77 cjokst v|&& 412 2 MolecuTech
Real-MTB IDE 44131915 vl MTBS} NTM DNA7Z} 1 : 9¢]
H&2 4]0190E wl= MTBE A A& 5 Itk

o]Are] A Z real-time PCRE ©]-&3F 7] E2] MolecuTech
Real-MTB ID= 73 {19} Sol e & Zaigirte] 347
AHE WFoZ 3k MTB & NTME] ZIntel] A1&slar 8%
A AL & 95 Aoz gz a2y MolecuTech
Real-MTB IDE F3ol| AFB =% 24 A5 T3 cokat
QBAAL} chofst gAY 84 H7bE o ded
Aoz Helrt
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