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ABSTRACT

|

'.) ‘ Background: The AdvanSure TB/NTM plus real-time PCR (AdvanSure plus PCR; LG Chem., Korea)
%f‘l)%c; e assay has been developed to increase the diagnostic sensitivity of nontuberculous mycobacteria
(NTM) compared with the currently used the AdvanSure TB/NTM real-time PCR (AdvanSure PCR;
a OPEN ACCESS LG Chem., Korea) assay. In this study, we aimed to evaluate the performance of the AdvanSure

DISSN : 22880585 plus PCR comparing the results with mycobacterial culture and the AdvanSure PCR.
eISSN : 2288-6850 Methods: Patients (n=199) with suspected NTM or Mycobacterium tuberculosis complex
o i (MTC) were tested using AdvanSure plus PCR, AdvanSure PCR, acid-fast bacilli staining, and
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https,//doi.org/10.5145/ACM 2020232.7 mycobacteria culture. Additionally, 200 DNA samples (n=100, MTC and n=100, NTM) were

obtained from positive MTC or NTM cultures for evaluation using the AdvanSure plus PCR assay.
Results: The two real-time PCR systems showed a 94.0% (n=187/199) concordance rate
(Kappa=0.94). Based on culture results, the sensitivity and specificity for the detection of MTC
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_ S specimens. Seven (out of 200) culture-positive samples tested positive for both MTC and NTM
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using the AdvanSure plus PCR.

Thisis an Open Access artide Cc.)nclusion: AdvanSure plus PCR had increased sensitivity but decreased specificity compared
ANTE  distributed underthe terms of with AdvanSure PCR for the detection of NTM. The AdvanSure plus PCR assay can be used for

the Creative CommonsAttribution Nor-Commerdial the simultaneous detection of MTC and NTM in direct specimen and culture.
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INTRODUCTION
A2 Al Mycobacterium tuberculosis, MTB)el| &]sl] dojut= A A4 2
o olejoll -y Fub ZA A, H9h Buh A%, of, 3 0 R 5 RE A &
=, QI S/l vttt IRHY F/4d-2 o2, 49k A5 2, W o™ Hof 2= vHg
71%o] 9la1 ¥o] ] XY= o] 3kt vhA v A8l gk (nontuberculous mycobacteria,
NTM)2 EQoluy & 5 el de] EAlch= HHY/d #o.2 Q1A =] o] $iti{1]. 12yt
g FsHHA NTM 2 o] Z7Fs1laL, /g4 5 2/del o
Sk QI A3t wj R o ol whet Q17FA o sHHto] 2] A (human immunodeficiency virus, HIV)ll 7+
FE A 2 Aol M e H|d2h A/ A A5 A 5= o] EA EQl g B
Jof wh2H, NTM 34 w2 2ke] G E0] 20079 Q17 1098 19.0% 014 20160l 39.6
0 2 F435] F7Foh= FAloIth [2]. T3 o] & NTME thii-2 A3t x| &40l A/d = 7HA 1L

At wEpA, f2utoll A = mid NTM 32 Zgho] Z715to]| weh ASHa NTMS Aes] +
o= o] B osh, o8 Bl 28 e% 285 S0l o 2 T A 8RS A8

s
Shar e ol A Bl H]E-2] H| & 2 4= T3]
U Ao] 3R E-2 A} ghastal AR A =708 7] 71 Organization for Economic Co-
operation and Development, OECD) =7 F=0l| H| &} o 75] -2 H|-&0] 112018 1008HH S 519
ZFASEAL Qlk4] 12| B2 Aes &S] Jeskal x| 557 fle Z7H A2 8 S 72

o]aL Qlck

e o=z Ao 22 T57] HAoA MeteH o= FHoh= A 0= 2hrto] Qg3
gl §5 XA &, Akt =2 7 AKacid-fast bacilli smear, AFB smear), Z{&2] Al viF, 2
A= AL 5o] A AL QUTt. o] F At = AAPF Thdeal wihE X 0 2 o] &
=31 Qlout 22 RIZFE o A1} NTMe 7P 6HA| Zrohs ©do) Qlok Asl v 4
et gl o] EFERIThHo| 2Tk A 7to] @2l A 6-8F7HA] A Q%= T o] JlTs5.6]. S EA
A2 R-3-H (polymerase chain reaction, PCR)2 A1 2] Zitho]] Ug] o] 85|11 Q=6 mh= AJ7H U
of| A} 7Fs kL, A NTM= S 4= L om, hakdt = AR D =2 R EE H

[e]

N
m

3ol o] -85k Bz HARR E-g=11 JlTh7,8]. & Zoll= 54 PCR RolM T4
7hEal AR o] £ AR SRR A A4S (real-time PCR) W 0] 'E ] 220] 31 QT9-11].

%] 7 AdvanSure TB/NTM plus real-time PCR (AdvanSure plus PCR; LG Chem., Seoul,
Korea)7| E+= 7]22] AdvanSure TB/NTM real-time PCR (AdvanSure PCR; LG Chem., Seoul, Korea)
7 E9} ulis)] A2 RIS WSl B8 7 A 439 NIME 4% 4 A sto] NTM A
o] g =S 9

ojof] & Ao = ZT 7iEE] o] NTM Zehe] Rt £ =07l AdvanSure plus PCR 7] ES
7122 AdvanSure PCR 7 E.9} B 5131, B4kt =2t AL 9 A vijo} Ao} vl @ 975k

A g,
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MATERIALS AND METHODS

1. 7 CHA

20169 195E 2017 78712 TheFsh A/ AA G 14000, S 170, 71385219 18], =
& HmA 22 170]], 21 30, &&=l o]t (o], 7|El A 100 A TB/NTM PCR Z3AH
7} 9lg]5]o] -70°C WE-aol| HE]1H DNA ZA| 199712420124 1956 2016\ 82712 AH
T o] olg] o] Astd -2 NTMO| &) 5] o] -70°C W5 1ol =] I DNA AA|(Z e+
10075-2F NTM 1007-5)E T 2 5131t 2 A+ o|Stofzitisha B4 51 ¥R
2] 9] 3] (Institutional Review Board)] 5912 HFITHIRB No. 2016-12-015-003).

2. 4| EXE

NS g3ket 55

Ta= = SR

N

| AA= HA} 532 4% NaOH/NALC (sodium hydroxide/standard
N-acetyl-L-cysteine) S 15 mL2] 413+ FH (conical tube)°ll *d 31 S| A8 X (vortex mixer)Oll A 2+
S oh 1583 A2 W] 33,000 pmollA] 1582 AR H e v 2 3
Z =

dE2 Aol ARt

w
0ok

bbrt 220 EA AL

A

7F2EF2](Carbol-fuchsin)S: ©]-8-3F Z-J<(Ziehl-Neelsen) 415 0| L} &35 &A% (Auramine-
thodamine fluorescence)=- ©|-8-5+0] 1] = 21 v of|[{-5-A]| = (Centers for Disease Control and Prevention,
CDC)2] 7|0l w2t H=sh i

4. Zolz B HA

—

X E vk HAIE 2H2E 204 vl ] 2k AA] vl 2] of] F-Alof] vl skl et. 2L HiA] B2 3%
L 7tel vl ] of] 24E5aL 37°Col| A 8523t B g5k ATE. A B A] -2 BBL MGIT mycobacteria
growth indicator tube (Beckton Dickinson, Sparks, MD, USA)°ll &5} MGIT 960 (Beckton
Dickinson, Sparks, MD, USA)2- ©]-8-5}0 6557+ Bl th Bl Y/ w5= MoleculTech MTB-
ID (Molecular & Diagnostic Inc., Gangwon, Korea)S- ©]-8-5F 22} Xtk Bl © 2 AslH 7} NTMS.
2 F85}3 31, GenoType Mycobacterium CM & AS (Hain Lifescience GmbH, Nehren, Germany) - ©]
-8-5}0 PCR-restriction fragment length polymorphism analysis (PCR-RFLP) ®'# 0.2 NTM w5 57
2 Bl9ict 2.E e AARe] Aol el AlBllck

A ] 1 & ol A= ol 200 uLe A& x| 2| o 28§ 4715k & ojo]ull-g o]-8-st

el 430 & TANBead Optipure viral auto plate (TAN Bead, Taoyuan, Taiwan)E- ©]-8-5F €+

H|E AnOLE sH0] A|AE.32 (TANBead Smart LabAssist-32 (SLA-32), TAN Bead, Taoyuan, Taiwan)2]
SA| A8 o]-g5to 2| 2ARR] | Z] ol w2t DNAE FE5131T.
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6. AdvanSure TB/NTM real-time PCR
AdvanSure PCR 7| E- 0]-g-5t0] A2 3|Ake] 2|3 o] wlet AlsgsiQiet. 4] 2] 217 & ol
125 1.5 mL FHo| &7 T Alg Mx|2M2E 1.0 mL 715191 13,000 ppmol| A 357H
T 3T He AL o] IS5 29 HHEFITE. Z BT (extraction buffer) 50 uLE 2 &
5 mL FEof H7Fskar 100°CollA] 20427+ 7FESE thE- 13,000 rpmol| A 127t ¢
2 ¥ 13,000 pmel| A THA] 327 2] £ 45 5 ULE PCRoY| ARESIA
X PCR mixture”} 10 uLA 350} Q1= 200 L 5201l TB/NTM primer/probe £2+Y 5 .2}
FZSHDNA A& 5 UL 7Fsto] Y4lE2] $F & SLAN real-time quantitative PCR detection system
(Shanghai Hongshi Medical Technology Co., Ltd, Shanghai, China)y2 ©]-&3}o] ‘go] ZAFsIAct. Ct
(threshold cycle)g} 35 P9HS YAJ O & 5o NTM CgtollA] TB Ctak-s #l gho] 0 o] Alo|tH Ash+#
T EA SR 79, 0 B|THo|H NTM 55 7+ o & g5ttt

>
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7. AdvanSure TB/NTM plus real-time PCR

%] 7HEHE AdvanSure plus PCR 7] E+= 7]22] AdvanSure PCR 7] E2} B wal NTMS] 4
2] internal transcribed spacer (ITS)Ol|A4] 16s IRNAZ #7451 S5 7+ A| 272 NTM= 4
S 4= QA sto] NTM e RIZE S =itk

AdvanSure plus PCR 7| EZ- 0]-8-5}0] #|2AR] 2| 7] of| whzt A|8F3ATh 2 X PCR mixture”} 10
uLA] B350 Q1= 200 pL FEof TB/NTM primer/probe 23 5 uLet &3 DNA A|& 5 UL
A7ksto] YAlEE] & & EEAR AL &7l 0 = Eigsto] 2 Alo|Elnh YAlEE] & SLAN
real-time quantitative PCR detection system (Shanghai Hongshi Medical Technology Co., Ltd)°ll ‘221 &
Z5to] ZAbetint,

PCR §+8-9] AZoll= F 3702] 2)'J(TB, NTM, internal control, ©]5} ICy& ©]-8-5+ 11 22t
Aol A FAM, HEX, Cy5 3] A1 signal) /82 ZRlskict. TB A'dt IColl = Crgtol
35 A]RE NTM A'dell A= 40 BIRHY wE /8 0 2 5IQITh TB AdollA Y= Hol= 495
TB, NTM A'dollA] A= Eol= 74 NTMOE Ao, TB, NTM A'gollA] SAloll F/d<
Hol&= 4% S5 4, IC Aol AT FAE Hole 49 2344 082 W5, i Aol A

42 Hol= 4= AR AAlsIAH.

e

8. HZ1H|

A/SHA 199712 3 20070 E Bt viFS 7S 02 Stof At NTM HE tiek
U= Sol=3 AHEsIRith /g A oA AdvanSure plus PCRE| 23+ 7]E2] AdvanSure
CR Z1}e} H|awsto] Ax]&-2 oto] Hlwslth. Anke] xfo]7} Qle 9= A2 Algst
Rl 0l 4] AdvanSure plus PCRZ Al3eH Ak} vl gt AxokA] g AAl= 714 o=

AdvanSure PCRS A 335}tk

-
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RESULTS

1. HHE #32| Mycobacterium ©% 2%

ol Ao]] ZFHE Mycobacterium & 57 A= M. tuberculosis complex (MTC) 10052
(50.0%) 2FNTM 10055(50.0%)7  ZE 5= 9 2™ NTM2 M. intracellulare 3775(16.4%), M. avium spp
28%(12.4%), M. abscessus 1456.2%), M. gordonae 65+2.7%), M. fortuitum 55+(2.2%), M. kansasii
475(1.8%)2F M. chelonae 25+(0.9%), M. heckeshornense 35+(1.3%), M. lentiflavum 15%(0.4%) T}
(Table 1).

Table 1. Frequency of Mycobacterium species in this study

Species No. %
MTC 100 50.0
NTM 100 50.0
M. abscessus 14 6.2
M. avium species 28 124
M. kansasii 4 1.8
M. intracellulare 37 16.4
M. chelonae 2 0.9
M. fortuitum 5 22
M. gordonae 6 2.7
M. heckeshornense 3 1.3
M. lentiflavum 1 0.4
Total 200 100.0

Abbreviation: MTC, M. tuberculosis complex; NTM, nontuberculous mycobacteria.

2. =l FF0l| A A|Z S AdvanSure plus PCR 22t

AdvanSure plus PCRZ AR A1} A 10022} NTM 10035 25 HEslo] 4252
100%A 24, A3l 1005+ 2 NTM 1005+ 5 7520014 231} NTM S5 A== UERA &
Akt vl Fke] x-S 96.5% (193/200) ©] ATHTable 2, 3). A3 1005201 tht AdvanSure plus
PCROJIA] MTC 2} NTM Z& 7+9S 19l 335 AdvanSure PCRE ARG A7} 139+ Al
I NTM Ero 2 Ueston 23 Ao 2 SH=E|Q]th NTM 10005 5 AdvanSure plus
PCROIA] AalF 2} NTM 232 H91 435(M. intracellulare 155, M. kansasii 155, M. gordonae 25)
5 AdvanSure PCRZ ZAFSH 23} | 54= AdvanSure PCROJIA| NTM O 2 UERGI 35 = Al x
NTM S5 49 0 & w=g| Y.
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Table 2. Performance of AdvanSure plus PCR in 200 mycobacterial strains.

AdvanSure plus PCR
Culture MTC MTC and NTM NTM
0=97) (n=7) (n=96)
MTC 97 3
NT™M 4 96
M. abscessus 0 0 14
M. avium 0 0 28
M. chelonae 0 0 2
M. fortuitum 0 0 5
M. gordonae 0 2 4
M. heckeshormense 0 0
M. intracellulare 0 1 36
M. kansasii 0 1 3
M. lentiflavum 0 0 1

Abbreviations: MTC, M. tuberculosis complex; NTM, nontuberculous mycobacteria; AdvanSure plus
PCR, AdvanSure TB/NTM plus real-time PCR

Table 3. Results of AdvanSure plus PCR and AdvanSure PCR in 7 cases of MTC and NTM mix

; AdvanSure plus PCR AdvanSure PCR

Species MTCCt NTMCt ICCt  Result  MTCCt NTMCt ICCt  Resul

M. intracellulare  33.57 1787 2406 N%};i‘i‘gve 3199 1837 2892 NTMI\IEO‘*S?SW
M. kansasii 3332 2048 2403 Nm(;;‘i’gve 319 292 2776 N%io‘"‘s?gve
M. gordonae 34.66 19.98 24.10 N”T"Ahzio;isrilt(iive No Ct 21.16 2797 NTM positive
M.gordonae 2915 1790 2398 N?Jioa;’gve 2925 1901 2939 N%E;?gve
MTC 2116 1725 2434 Nr&;a:i’gve 2181 1856  NoCt NTbﬁioz?t(ilve
MTC 1631 258 2802 Nmioaggve 1694 2188  NoCt MTC positive
MTC 14.16 19.84 No Ct N”[I\ﬁgoaslilt(ijve 13.71 1791 No Ct MTC positive

Abbreviation: Ct, threshold cycle; IC, internal control; MTC, M. tuberculosis complex; NTM,
nontuberculous mycobacteria; AdvanSure PCR, AdvanSure TB/NTM real-time PCR; AdvanSure plus
PCR, AdvanSure TB/NTM plus real-time PCR.

3. MMM AR SAPSHEM | AdvanSure PCR % AdvanSure plus PCR2]
QAL 0|

Hi B2HE 7|2 = otof Tt e} ol =& Alkteigitt. 23
601’ g A 51.1% (23/45), AdvanSure PCR 2 AdvanSure plus PCR2 2.5
, Adllto]| thgh Eo| == AR AA 9939 (153/154), AdvanSure PCR &
AdvanSure plus PCR 2.5 83.8% (129/154) ©] 1tk NTMO]| thgh 217k e = gAY &40 20.0% (5/25),
AdvanSure PCR 64% (16/25) % AdvanSure plus PCR 68% (17/25)°] 13, NTMo]| thgt Eo| ==}
A A8 99.4% (173/174), AdvanSure PCR 95.4% (166/174) 2 AdvanSure plus PCR 90.2% (157/174)
|} THTable 4, 5).
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Table 4. Results of AdvanSure plus PCR, AdvanSure PCR assay and AFB staining according to the

results of culture
Culture
MTC Negative NTM
(n=45) (n=129) (n=25)
No. (%) No. (%) No. (%)
AdvanSure PCR
MTC 45 (100) 25(194) 0
Negative 0 96 (74.4) 9 (36.0)
NTM 0 8(62) 16 (64.0)
AdvanSure Plus PCR
MTC 42 (93.3) 25(194) 0
MTC and NTM 3(6.7) 0 0
Negative 0 90 (69.8) 8(32.0)
NTM 0 14(10.9) 17 (68.0)
AFB stain
Negative 22 (48.9) 128 (99.2) 20 (80.0)
Positive 23(51.1) 1(0.8) 5(20.0)

Abbreviation: MTC, M. tuberculosis complex; NTM, nontuberculous mycobacteria; AdvanSure PCR,
AdvanSure TB/NTM real-time PCR; AdvanSure plus PCR, AdvanSure TB/NTM plus real-time PCR.

Table 5. The performance of AdvanSure plus PCR, AdvanSure PCR assay, and AFB stain for detection
of MTC/NTM compared with mycobacterial culture

Sensitivity % (No.) Specificity % (No.) PPV%  NPV'%
AdvanSure PCR
MTC 100.0 (45/45) 83.8 (129/154*) 32.1 100.0
NTM 64.0 (16/25) 954 (166/174%)
AdvanSure plus PCR
MTC 100.0 (457/45) 83.8 (129/154) 32.1 100.0
NIM 68.0 (17/25) 90.2 (157/174%)
AFB staining 40.0 (28/70) 99.2 (128/129)

"Included negative culture samples (n=129) and NTM positive culture samples (n=25).
"Included MTC & NTM co-positive samples (n=3) by AdvanSure plus PCR.
“Included negative culture samples (n=129) and MTC positive culture samples (n=45).

SCalculated using Korean tuberculosis prevalence of 0.0768%.
Abbreviation: MTC, M. tuberculosis complex; NTM, nontuberculous mycobacteria; AdvanSure PCR,
AdvanSure TB/NTM real-time PCR; AdvanSure plus PCR, AdvanSure plus TB/NTM real-time PCR.

4, AMZAR|0M AdvanSure PCR2} AdvanSure plus PCR2| H| 1 (Table 6)

A FA 1990001 4] AdvanSure PCRT} AdvanSure plus PCRS] Z1+0] U 2|82 94.0% (187/199)
0] ATHK=0.9478, Standard error 0.01472, 95% CI 0.91855 - 0.97625).

E U3t 129 AdvanSure PCROJIA] A0 = U 700 Z- 3047} AdvanSure plus PCR
oA} A1} NTM S5 7+ © 2 PO H,| AdvanSure PCROIA] NTME ULHH 240 & 1
)7} AdvanSure plus PCROA] 2788 BTt SE3F AdvanSure plus PCROYA] 373 0] AT 8|7k
AdvanSure plus PCROIA] NTM 4/ 0 = =8|l )
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Table 6. Concordance of AdvanSure plus PCR, AdvanSure PCR assay for detection of MTC and

NTM
AdvanSure PCR
MTC  MTCand NTM Negative NTM  Total No.(%)

AdvanSure  MTC 67 0 0 0 67(33.7)
plusPCR  MTCand NTM 3 0 0 0 3(13)

Negative 0 0 97 1 98 (49.2)

NTM 0 0 8 23 31(15.6)

Total 70 (35.2) 0 105 (52.8) 24 (12.1) 199 (100.0)

Abbreviation: MTC, M. tuberculosis complex; NTM, nontuberculous mycobacteria; AdvanSure PCR,
AdvanSure TB/NTM real-time PCR; AdvanSure plus PCR, AdvanSure TB/NTM plus real-time PCR.

DISCUSSION

2 27|1AD6tL 255 Al&ehs AL 5B o 5o] Wl Jlof e FastH,
Z7) 7S 9J5l PCRE AFESh= A2 YAt K150 of #atollA] =go] HTH11].

AdvanSure plus PCR-2 7]Z2] AdvanSure PCR 7| E2} H| W3 NTM A&2] M EE =of 7idr
=3It 7]& AdvanSure PCR A3l AZE F-29|71S6110,NTM HZ F-9J7FITsolot. whehA] 2
B2 1861102 ITSE Aol Hf-atal Qlo] Aslhd A& Al At NTME] Al 1 o] Ao
UeR A ==t A2 1S61100] ITSECH 108] o]Ake] 71u] & H.83to & Ashd 9 NTM Al
g9l ct gk 285to] NTM Cgtol MTC Cigh ot 2 7-2olgt At WNTMS] S5 o=
WgstA Hct. 2eu A% NTMO| 35 ZHHE 4= Ao & Q5] ITS7H HEE o'
NTM ZZ0f| 0]2]-20] Q1S 4= It} AdvanSure plus PCR-S A3 AE H9)=1S61100.2 5
S, NTM 22 H-91E- 165 RNAZ HI7J310] NTMS S 2 0 2 7 E3H0 2 M NTMO| A &
Ash= Ao UNTM F-5 2ol = NTM A &2 7Hs 32 =t

o]H Lo A= B UH #3520 A] AdvanSure plus PCRS A5t A} Adl 1005722} NTM
10055 25 AEsto] AEE2 100% oy 23+ 1005+ E NTM 1005 5 75704 23l 4
NTM &3¢}0 2 UehbA sidate] U282 96.5% (193200)2 E At Al 1000572 thy
O 2 3t AdvanSure plus PCROI|A] A3t NTM £3H2 QI 3535 AdvanSure PCR=Z 7JAFSH A
155 Aol NTM 230 2 UEHGOH 25+ A3l 0 2 UE=t] o] &+ A
o= 7)29] Zjolo]] 7]Q15 A0 & Holth NTM 10073 £ AdvanSure plus PCROA] ZalA-
NTM &38H2 B9l 455M. intracellulare 155, M. kansasii 1 5+, M. gordonae 25°)S- AdvanSure PCRZ
ZAAFet A} 155 AdvanSure PCR oA NTMO.2 UERE Y 33= Adid U NTM £g0 2 U
EPH=t], 1555 AdvanSure plus PCROIIA] MTC CtZ}o] 34.662-2 7157 (cut-off) T3] 9] Z1S H.o]
AdvanSure PCROJIA] 3/ 0 & Lrep 71 0 2 AJ7b=|m | T -5.9] ofof| 4] MTC Ctgho] 29.15-33.57
27|84 3 A2 YERT

B A= vl g F5oll A &3 DNAS B & AdvanSure PCRZ} AdvanSure plus PCR At
£ 53 2 AT NTMS] ZHE 2 MoleculTech MTC-ID (Molecular & Diagnostic Inc.)S- ©]- 85+
T} MoleculTech MTC-ID (Molecular & Diagnostic Inc.)= 186110 -3 A}7} Ao wl Adlito] Zaj5t
th= B a7t 3715kl wheh 12,13] A el ik Exfsk= 2 0.2 H16] % RD (region of difference) -

m T
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-

A2E(14] A& F-9loll 724 186110 F-ARS 7HA AL QU7 -2 Ashto] gt -34d 2
e Fo|1, F 9] §HAE Z2=235H0 24 WU EE =0 AdvanSure PCR 7| EQ} 2}o| S HQl
. MoleculTech MTC-ID (Molecular & Diagnostic Inc.)S- ©]-8-¢F 5Ll w2 ZsiH#3t NTMS]
DNAE 717t bofet Bl &= 412 & ZARE Aottt 23wt NTME] HIE0] 1:99] H&
E A0S me A2 FesA A= 4= o] At} NTMS] DNA7L 550 2 &5t
= 76’—:—01]5 Al AEol 535 52 BEATH15]. =g o]’ Adoj A= NTMo| AEH 7

-, Al o] W=7} IS GenoType Mycobacterium CM & AS (Hain Lifescience GmbH)E: ©]
49“6]'04 NTM 42 Al of 7|0l M= Adlidt o] s A& v 25 Al2okd
ch 2310 w2 v FH #FFE- ]85+ GenoType Mycobacterium CM (Hain Lifescience GmbH)
£ DNA Q71X 241} v wstl =t 7571 2] Aolat 5 74710] o] dalld o2 57 =L
119 342 Hol Al 7&%"1]5 Aoz deA ol‘:]’ 16].

tlo

¥ oY

i=) M R}
L
0%
Lfd

i¥4,
75.0%2t 100%2A4] 9I7te = AstgEot Lhe 7 o 2 oFaf 7] Qlk17). Olﬂd ‘E#Cﬂlﬁ %!*J ijﬂ
199005 i 2 7|5 0.2 sho] RIZHE el £o| of| QlojAl= Aol tigh RIZtEe} So]
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