Korean J Clin Microbiol Vol. 15, No. 4, December, 2012
http://dx.doi.org/10.5145/KJCM.2012.15.4.117

Evaluation of the AdvanSure MDR-TB GenoBlot Assay for
Detection of Rifampin and Isoniazid Resistant Mycobacterium
tuberculosis Complex in Respiratory Specimens
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Background: We evaluated the performance of the
AdvanSure MDR-TB GenoBlot Assay kit (AdvanSure
MDR-TB, LG Life Science, Korea) to detect mutations
related to rifampin (RFP)- and isoniazid (INH)-resistant
Mycobacterium tuberculosis complex in respiratory
specimens.

Methods: From February 2010 to June 2010, a total
of 542 M. tuberculosis clinical isolates were collected
from pulmonary tuberculosis patients in six university
hospitals across Korea. We analyzed the conven-
tional drug susceptibility testing (DST) and compared
the results with those of the AdvanSure MDR-TB.
Results: Compared with the conventional DST, the
overall agreement rates, sensitivity, and specificity
were 98.2% (532/542), 84.6% (33/39), and 99.2%
(499/503), respectively, for RFP resistance and
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96.1% (521/542), 79.7% (59/74), 98.7% (462/468), re-
spectively, for INH resistance. The three common
rpoB mutations were rpoB S531L (53.8%), rpoB
D516V (15.4%) and rpoB H526R (7.7%) in RFP-re-
sistant strains. For INH resistance, the katG S315T
mutation (58.1%) was the most common, followed by
inhA C-15T (23.0%) and katG S315N (4.1%).
Conclusion: The AdvanSure MDR-TB showed high
concordance with the conventional DST and would
be helpful for early detection of RFP and INH resist-
ance, although it requires improved sensitivity. (Korean
J Clin Microbiol 2012;15:117-124)
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o]&Uo}A] E(isoniazid, INH) WAlo| katG (catalase perox-
idase), inhA (inhibin alpha), ahpC (alkyl hydroperoxide reduc-
tase subunit C), kas4 (ketoacyl-ACP synthetase)$} ndh (NADH
dehydrogenase) -7} 52| Ho]el o] Slrh= Zlo] 4
AHA BARDH A EE o] dsto] A WA ol
£ A&t Aokl AEste Wisel =l s-11).
& oA 7=l AdvanSure MDR-TB GenoBlot Assay
kit (°]3} AdvanSure MDR-TB, LG A4 3}3}, A2, 3)= re-
verse hybridization based line probe assay2] €02 Z3F
EE AFB B Q) TEVIAA, HXel, Alh, AY, =4
5o AARHFE Z¥t 43} RFP, INH W& -S4l A=
she Aok B Aol e TH7] AAlelA Zeld 23
& o Z AdvanSure MDR-TBE- ©]&3}o] RFP 3 INH
WA Aol o) % AulsEy Ase} vlw, Hrlela

A skt Bliro] sl ZAdte] RFPEE INH AR £
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1. CHAL

ot

20104 295E] 78 Aololl Aol EE4 Tl 671 dihy

ACHEA L A4S R, A TRHEE A,
olstelAtl et BEW, FHE sk g mel, A

Stadsl, FHAE 1)) Ak Aol statol| A A

H sFE e itk A 3571 A
AollA AEE s dido g slglow, FUsAllA F
EAHE T AANGNA ALlsiict. AT A A
38 ZEAAMNHERSH(PCR)Q] Amplicor Mycobacterium
tuberculosis Test (Amplicor, Roche Diagnostic Systems, Inc.,
Branchburg, NJ, USA), AdvanSure TB/NTM real-time PCR kit
(LGAIHZ}Eh), Seeplex MTB/NTM ACE Detection (Seegene,
Inc., A2, ), MTB-ID V3 assay system (M&D, HF, &
F), Te= Real MTB-ID (YD Diagnostics, 891, 3F5)5 o] 83}
of Al3Psioict. shate] 71EA R, IAY, 2259} X &2
T WEAE AEste] 3P or zAsllen, 36
A A 85 Wb Ho] QAL 4F o] A X g5 W
b 2 BT ORI, 4F ol AW A5 Wk
gAbe] A9 X B E Eekieh3,12]. £ A9 7HE
et ol 8 AT AASI3] 9] A19I(IRB 3104-33)
= 53k

2. AdvanSure MDR-TB GenoBlot Assay® 0|28 RFP, INH
LY Zsi? AE

AdvanSure MDR-TB GenoBlot Assay kits= th5 ol st
s % 1poBS} katG, inhA 3 ahpC ARl A3t SEAES
Udg HEad-52 @K probe)oll sLRAIZ. szl 5
+ streptavidin-alkaline phosphatase (AP) conjugates 4 7}A1A
FE A9 S B A Rlg FEALR
= Al gjel-e 2=t B4 An)el AdvanSure GenoScans- ©]
Gato] wize] Wb A7) S SAs3ich 2Bl Atz
e, SEHET s, A¥FSo] WIE(TUB) 3 78l
AgEE oRY ITS 71X F} shte] A7 E9A]ske
TUBSAUZET Wi 5 4719 Aege] es Folk 7
ZAAzke] ofAYE (wild type)?t Hlo| ¥ (mutant type)s T4sL7] <]
3l 5712] rpoB okAE HI=(RWI-RWS, 509-535 codon), 9712]
rpoB ®lo]d WAZ(RMI11, L511P; RMI12, QS513L; RM21,
D516V; RM22, D516Y; RM3, S522L; RM41, H526Y; RM42,
H526D; RMS51, S531L; RM52, L533P), 1709] katG oFA& ¥l
E(KW, 313-319 codon), 1709] katG HHo]& wl=(KM, S315T),
109] inhd oFAE WH=(IW, nucleic acid position -21), 17]€]
inhd W13 WM, C-15T), 1712] ahpC oFU HIE(AW,
nucleic acid position -20), 2719] ahpC Hlo]d] wW(AMI1, G-6A;

=y

AM2, C-10A) 5 % 21709] W= TR A3 B5E
RFPS} INHS] 7} locus™ op4ad3} wlol&] W= A7|E A2
ulszsjo] abgelelet. AZA Aol weh ope WlEs) ol
q Wl=e] A7) % ek 20l ol wi=e] Al7lsh
opAl W= A7) (o] MiES] Al7)/obd WEe] A7)
2 a4l 2 ghol 1 olgholn 1 okaloll digh WA o, T o]
shl 74 o2 SEskoleh. REPS) INHHOIE probetd Hl7h
0.0-1.1 Afo]7AL} opad W=} wol ] W= A7)} =i 2 )
gkl A5 As}el, Aol EUANE Holwl ok $41
A ZAol o8 R o Bekigion] sirlAdRA S
Asgeo] Ashg shlegl

3. S-S 0|88t &

-

el

M Zd AL Z1eto| Hiw

A A AR Aol o]

Phosphate buffer saline 22 A2]4dG+E o]
7} McFarland 10] 57| #4slsict o] & <kAl7) d7ls]#] o
& wiA (Hz=uA)SE ZHzke] okAlZL A7bE wlR| (FAl Aol
1: 1022 3|43 FA& 7M7)k JEs13irh. 35-37CollA] 453
ufok 3 thzulA|9} v)szsto] kAl FEE7) 2070 o1 &
< iAol vlal 1% o] A3 3¢ WA o2 Addslgl
o}k A2 b9 2% 55+ RFP 40 pg/mL, INH 0.2 g/mL
o|giet.

4. AdvanSure MDR-TB 1|9} HL}STRO| FAZMAAL
ZapPl SUXE 0] FIECI HAL

AdvanSure MDR-TB 7Z3}7} AdlsS el &gt kA7
Asfsh A2 BAAG B AWFERS AF0R B
ok 5 ZAA 7bell RFPS}F INH 5§ shete 237} +9X3
W FF 52 DNAZE dolgle] 371 AAE 73R AAE
ez gr|AdE4 9 BACTEC MGIT 960 system
(Becton Dickinson, Sparks, MD, USA)& AJs#s}ict. 37144
24 =Rl Slzlele] Aasiglor] A4 primert Cho
S1109] ATFF msleh. ZFAE 271 poB FAA 245
bp B 166 bp, katG F+ZAF 420 bp B 205 bp, inhd FHAA}
249 bp 2 190 bp, ahpC F+AAF 359 bp3irt. ABI 3130x1 auto-
mated DNA sequencer (Applied Biosystems, Foster City, CA,
USA)E ol-&3}o] 71414 EAS Aleelelom 1 737k Natio-
nal Center for Biotechnology Information (http://www.ncbi.nlm.nih.
gov)9] 2LE8} vl

MGITE A A8 ol 2l=lsto] Alegsigict. auAufA] ol
A A2F FFE McFarland 0.52 348 Fol 2.0 olxj|ulj 7] o]
W FFE AR sl 3]4ek P RHEQICh RFP (83

pg/mL)Sh INH (8.3 #g/mL)E MGIT tubeol] Bto] o}ale]

o T

.
¥ oX
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2% 557} 242 RFP 1.0 pg/mL, INH 0.1 pg/mL7} 57| &}
9t} Oleic acid, bovine albumin, dextrose, catalase”’} “87}=
OADC (Becton Dickinson) &-o] £ MGIT tubeel] 72| &3l
sk AR TS HUFsE 3 MGIT 960 systemoll 4] 37°Col|
A wjeksldet. o wloF ZEA] wbeoll A T A AQle] e
SFAI7E Z7HE 7 tubeol| A1 9] ik AL E Elste] ofAl7}
< tubeol|A] Z &l o] wiofEm Ao g, o] widE]A] gko
W A o2 gHEsleick RFP 2 INH AR 242
A= IX|sl= 73-F AdvanSure MDR-TB A A&
0]-8-8190 31, AdvanSure MDR-TB&} 97| A B4 71of] 2}o]7}

I AL A7IMEEA AIE o] Fsldiet

5. &

3= 25+ SPSS for window 11.0 (SPSS version 11.0,
SPSS, Inc., Chicago, IL, USA)S o] &3lich. Sha}tol w2
RFP, INH WAl -3-2 2} B] i Chi-square testE o] -8-sfo] 24
Il Pgke] 0.05 mEkl A5 SAE R ulrt e
Aoz AAesich

e ot
1. AdvanSure MDR-TBQ} ELHZEH2| RFP, INH LHA 21}

AdvanSure MDR-TBY] WAAETZE, WAHAEEO| 5, U
Ad|ZE gl A5 RFPIAE 22 84.6%, 99.2%,
89.2% Bl 98.8%A, INHel t3A= 79.7%, 98.7%, 90.8%
1) 96.9%%tHTable 1). AdvanSure MDR-TBS} Ats 5 7+
o] A7} BF AXeh= 795 94.3% (511/542)9.2™ RFP
HAALA = 98.3% (532/542)%A3L INH HAALA = 96.1%
(521/542)%ck. 7+ A Zholl EYAE B 3174 (RFP
10734, INH 2173A) Z 307 A01lA 471 - G241 Al8eka
3, FF7F okl 2078A(RFP £4X] 7714, INH £%X]
13734l A MGIT ZARE F7HAI38sFAtH Table 2).

RFP 73-%- AdvanSure MDR-TB RFP $|7FAd o] 6714, S

Table 1. Agreement rates between the conventional drug suscepti-
bility test and AdvanSure MDR-TB

AdvanSure MDR-TB

Aol 478AIt. 1 5 RFP 91774 37A= MGITollA = W
Alo|m A 17| G EAollA FE 526CAC (His)7} CGC (Arg)Z
213kl rpoB H526R ®lo]|7} 2= 9=tl] AdvanSure MDR-TB
ol ¥olHEprobe7t §le Holdol ek A A 3
ZAAE d71- QA S REP 9174 0]9le} RFP 914 47
A A7IA QR A= B wolddo] AEEYAR, 1 F
T A WATFAAY o] A2 23k} & x| AdvanSure
MDR-TB¥ rpoB H526D B H526Y &¢hHo]glon} o371
EXL poB H526N Ho|x, o}2 &t Zx|= AdvanSure
MDR-TBOIIA= rpoB Q513L #o|g o} 37| A A E4L mpoB
P520L #Holitl. INH| 73-%, AdvanSure MDR-TB INH ZA}
9] 1A o] 1573, 1A eo] 67 A INH 1744 14
AN A] A7I A BREA S Alsledl, 2 F 107A1E %371
AGEA A E opai ol ot A A 4RAlE o

Table 2. Discrepant findings of the four methods

AdvanSure

RFP INH
R S Total R S Total
R 33 6 39 59 15 74
DST S 4 499 503 6 462 468

Total 37 505 542 65 477 542

Abbreviations: RFP, rifampin; INH, isoniazid; DST, the conventional
drug susceptibility test; R, resistant; S, susceptible.

Drugs  DST MDR-TB Sequencing iy
. mutation pattern
mutation pattern
RFP (n=10) R S rpoB H526R R
R S rpoB H526R R
R S rpoB HS526R R
R S S S
R S S -
R S S -
S R, rpoB D516Y  rpoB D516Y S
S R, rpoB Q513L  mpoB P520L S
S R, rpoB H526Y, rpoB H526N S
H526D
S R, rpoB S531L rpoB S531L -
INH (n=21) R WT katG S315T R
R WT katG S315N R
R WT S R
R WT S R
R WT S R
R WT S R
R WT S R
R WT S R
R WT katG S315T -
R WT katG S315N -
R WT S -
R WT S -
R WT S -
R WT S -
R WT - -
S 1, inh4d C-15T inh4 C-15T R
S 1, inhd C-15T inh4 C-15T R
S 1, inhd C-15T inh4 C-15T R
S 1, inhd C-15T inh4 C-15T -
S 1, ahpC C-10A ahpC C-10T S
S 1, ahpC C-10A ahpC C-10A -

Abbreviations: DST, the conventional drug susceptibility test; R,
resistant; S, susceptible; r, low level resistance; WT, wild type; -, not
tested.
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1A G EA A karG Blo]7} WA= let. 2734 AdvanSure
MDR-TB 4] katG S315T (KM) probe7} 73 %3k 73991
31, 273A= AdvanSure MDR-TBel| ¥lo] 7 Zprobeol] E38F]o]
A ¢k karG S315N Ho| itk INH 1WA 67AIE F 57
Ale Q7194 WA A7 A= GXJsledet. 1
Z inhA C-15T ¥o]& Kol ZAAES MGITE $JWiAd el whed
A71AQEA ZAzkel X|3hE opn|eAte] A& EEi ahpC =
ARz wlol & HQl & A& MGIT 4ol 3t

2. AsiHOo| RFPQ} INH LHN REXIE BX

RFP WA 39734 F 367 4(92.3%)0ll4 WWA-FRA7L 2
itk Table 3). RFP WA IA = rpoB S531L Ho]7} 21714
(53.8%) % 7P Wk o3 rpoB D516V 671%(15.4%),
rpoB H526R 3734|(7.7%), rpoB D516Y 273A)(5.1%)0) 9L,
rpoB Q513L, rpoB S522L, rpoB 1533P ¥ F& 515-518 F-9]
o] H3Ho|(rpoB M5151, D516A, Q517N, N518Y)7} 242+ &t
7AA)(2.6%) AT} rpoB H526R o]l 3744+ AdvanSure MDR-
TB RFP ]34 olo| A 7|94 Aaprt 3=} 4
1A GEA A FE 515518 H9]9] EelHo|(poB M515I,
D516A, Q517N, N518Y)E H¢l & A& AdvanSure MDR-
TB RFPOIIA = rpoB RW2 (514-520) &A1& YERNILE RFP
A 5037A] T 247 3 AR 0.2%)lA A4 ZE
516, 520, 26 3 531 F-9]oll EAlfel= Hol7t A& ek 34,
AFHEE B poB D516V oS Bl 6714 F 47417}
X Bl A 7EE R 0m, rpoB H526R Hol= 2% Bol

Table 3. Frequencies of mutations associated with RFP by Advan-
Sure MDR-TB or sequencing

AdvanSure MDR-TB or sequencing

Final results
by DST Genotypes
New (%) Treated (%) Total (%)
Resistant ~ Total 21 (100) 18 (100) 39 (100)
rpoB S531L 11 (52.4) 10 (55.6) 21 (53.8)
rpoB D516V 295 4222 6 (15.4)
rpoB H526R 3(143) 0 3(7.7)
rpoB D516Y 148 1 (56) 2 (5.1)
rpoB Q513L 148 0 1 (2.6)
rpoB S522L 0 1 (5.6) 1 (2.6)
rpoB L533P 1 48 0 1 (2.6)
rpoB M5151, D516A, 1 (4.8) 0 1 (2.6)
QS17N, N518Y

Wild type 1 (48) 2 (11.1) 3(7.7)
Susceptible Total 452 (100) 51 (100) 503 (100)
rpoB D516Y 0 1 (2.0 1 (0.2)
rpoB P520L 102 0 1 (0.2)
rpoB H526N 102 0 1 (0.2)
rpoB S531L 0 1 (2.0) 1 (0.2)

Wild type 450 (99.6) 49 (96.1) 499 (99.2)

Aak ZAZ= ek INH WA 74734 T 637A(85.1%)0l14 W
AGRAA7} 725K Table 4). INH WANAE kaG S315T
#o]7} 44734(58.1%) 2 AlY Bkt vhe-2 inhd C-15T 177
A)(23.0%), katG S315N 3714(4.1%)7=0] A}, katG S315N H
o] 27AAIY} katG S315T Wo] 274+ AdvanSure MDR-TB
INH 1774802 Q71944 TE o] &3l 371414
Bl A katG S315N #lo]Ql &+ Z1Al= AdvanSure MDR- TB
ol A= = 315 §-919] opAY &8s Kook 3, INH 7
A9 468734 ZF 673 A1(1.3%)0M A inhd 32 ahpC SRR
o|7} A&EE|e). AT E W X g7 X FT 7
WAFAAL e Xbo] §lleh(P>0.05).

MDR-TB 3374 ZollA<= mpoB S531L% katG S315T7F 2
o] A& 797} 11AA(33.3%)E 7 WSk mpoB S516Ve;
katG S315T7} 7ro] A% Ao 57A(15.2%) %At} RFP WA
SAAE rpoB S531L HWo|7t 167A1(48.5%) 2 7 whekar,
rpoB D531V 6737(18.2%), rpoB H526R 3714|(9.1%), rpoB
D531Y 274|(6.1%)%2™, rpoB Q513L, rpoB S522L & rpoB
L5311 ¥ol7} b2t 3k 7AA(3.0%) 3L 373 4(9.1%) & o
Zwol7E glodet. INH WA A = karG S315T Hio]7} 22
7AR(66.7%) % AD WXL inhd He| 57AN(15.2%), katG
S315N ¥o]7} 3k ZAA|(3.0%)7olem 57A(15.2%) = o
d Eddol7h gigict.

g, A7 7)ol whel 28719] A AI(5.2%) & 7R
2473All A A7 & AleBslsict. 1 5 22734 ARl 2
oFAe] Hol3 vl A7|¢} ofA¥E] WhE A7) u]7} 0.2 o]l %
< 1.6 ool opAY MlEL} Wold wie A|7)7} 2 oo
2 Ue Ui 32 A A =S d9dek A
2745 AL oplE wlEQl spoB RW2 (514-520) B
kaG locus 313-319 (KW) 4A1S Hojom ¢d7]A]d B A o)A
= 27 moB MS5151, D516A, Q517N, N518Y 53t wole}

Table 4. Frequencies of mutations associated with INH by Advan-
Sure MDR-TB or sequencing

Final results AdvanSure MDR-TB or sequencing

Genotypes

by DST New (%) Treated (%) Total (%)
Resistant ~ Total 49 (100) 25 (100) 74 (100)
kaG S315T 30 (61.2) 13 (52.0) 43 (58.1)

inhd C-15T 11 (224) 6 (240) 17 (23.0)

kaiG 315N 3 (6.1) 0 3 (4.1)

Wild type 5(102) 6 (240) 11 (14.9)

Susceptible ~ Total 424 (100) 44 (100) 468 (100)
inhd C-15T 409 0 4 (09)

ahpC C-10T  1(02) 0 1(02)

ahpC C-10A  1(02) 0 1(02)

Wild type 418 (98.6) 44 (100) 462 (98.7)

Abbreviations: DST, the conventional drug susceptibility test; New,
newly treated patient; Treated, previously treated patient.

Abbreviations: DST, the conventional drug susceptibility test; New,
newly treated patient; Treated, previously treated patient.
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katG S315N ®lo]Z K¢l

M3k

a

H ool 4] AdvanSure MDR-TB A¥e} s #le] 7]
AR EE 94.3%0.7 oA Han S{13]0] H13k 95.1%9} =
53 FFolrl. AdvanSure MDR-TBE] WAAESo| 2+
RFP 99.2%, INH 98.7%% 7]& RI(RFP 99.2%, INH 99.2%)
Y thE line probe assay "2l Genotype MTBDRplus (Hain
LifeScience, Nehren, German)2] RFP 99.2%, INH 100% 3! <3
714924 2] REP 100%, INH 96.6%2} 553+ 55F0]%iet. 1
21}, AdvanSure MDR-TBS] WA 7AZEHIZE S+ RFP 84.6%%
o] & H.31(94.7%) [13]-} MTBDRplus (91.9-100%) [8,11,13,14]
gl A7) A EA ZA3K93.3%) [10]5c) S$h=dl, £ odellA
+ Advansure MDR-TB RFPoll ¥ o] Zprobe’} $l+= rpoB
H526R o] 3734|& of A o & 3Hg31917] wliteol it INH
o] WARAEHNZE(79.7%)c WA ZE5o] =l vlafl Yokort
o]A H31(80%)L} MTBDRplus (75-82.4%) 2 37|54
737H82.2%) [10,11,14]8}F frAFskGAch. o] &l BApxIEkH ol A
INH WA ZSRIZE 527} RFPYEY U o= RFP WAS
W= rpoB A1) Hlol7t thAE 81 bpel > F9lell &
2 9l whH[15,16], INH WAL katG, inhd AR ol B
QollA] o7} wkAlt = gl o Bl &0l ahpC, kasA, ndh 53}t
2 vhekdt fAAES] WHo 7k INH WA W&ol dAl=]o] 9l
7] wiiolth5,7,9,17,18].

AdvanSure MDR-TB $]ZHA12 214 AI(RFP 917274 67
A, INH Y1774 153 A4)E AdvanSure MDR-TBel|A] 917~
AR TRARE A7IAGEA AN E WA AR AEE Ak
RFP 1774 37AI= A71A 924 23t rpoB H526R Ho]
AaL, INH 97254 4732 42 katG S315T o] 274,
katG S315N ¥o] 27X}, rpoB H526R ol 4| RFP U
ARAR F A A 915(8.3%) 2 Tjoll A= o} Has 2
E7} glom FF|A] HIE(3.0%, 5/168) [14]Ht} =9k
katG S315N Hlo|&= A INH WA 5 Al HA| ul=
4.1%)Z 7129 W Ra12.8%, 2/71) [18]2c} = F-
2] 6.5% (11/168)Hrh= Uokrh14]. o] 7 #o]3 AdvanSure
MDR-TB %} oluz}t Fufjel| 4] ] AR5 2 9)+= Genotype
MTBDRpluse]t} REBA MTB-MFR (M&D, A&, 3ol A=
o] wo|goll 3t ZZprobe?t o} §lvH11,14]. rpoB F=
526 229 locus ¥} katG Z-= 315 29 locus £-417}
GC rich d o2 37|49 FHe| Tm (melting temperature)
Frol =7] ulifoll ob¥d w(RW4; 524-530 IE U KW,
313319 ZE)7F £AE AEE oY 7EEleE s WHel & A
e delle ARl s AoeE FHc) ofd
AdvanSure MDR-TBel] ¥ o]7Zprobe7} §lom oAy 4

Moo

e

of] 3t 7% R =7} ol <= Sh=vll, MTBDRplus’= 371
A EA6llA poB H526R Hlol7b JW 574 & 3 7AA
(20%)= RFP 774, katG S315N Wo|7} Jw 11714 3 107
A|(90.1%)5 INH ZHr4g o2 ghEslo] B ol e}l 5d3t o4
+ EvH14]. wEbA ZF oRAS] nEAE #EE poB
H526R Ho|9} katG S315N o] HIEe]| tjgh 7} d+te} 3t
Al WA HEprobe?] F7} i opd AAZ Qg i HAE
xS o] daod Zlow AR 3, katG S315T W
o7} 7A&H 27141+ AdvanSure MDR-TB INH ZAAtel] katG
S315T Ho|HZprobe7} AR Tl L AHE HAZ=A] K3k o
Atk katG S315T Hlo]= = 315 AGC (Ser)ollA] X3HHl o}
v Ak Fpell whEh 13 19 ACC (ThnE Wold A(katG
S315T1)3} 48 1<l ACA (Thr)2-E ¥lo]¥l Zl(katG S315T2)
[7,14]2.2 F-E=). 181d], AdvanSure MDR-TBolA = katG
S315T135 &8l probeit ol katG S315T28 & &3}
A F&t Ao hekslgdeh. wbA] YO F karG S315T Hol 7
Zprobeol] katG S315T28 2745 m#dste] & Aok A
N34 1BAHARFP 474 374, INH 1774 10734)
© 7N EAANAE Aol 5ol INH -9+
MGIT INH #HAE 25 WA olgleh. webA rpoB #4171
hot spot ©] 2] §-9]¢] ¥o]e]l &Jgk WAd[10,16]0] 71} INH WA
o Fosl= tF2 FARNkasA, ndh, iniA, oxyR, furA %)
[6,7,9] 3~ RFP9} INH WA oll FHofst= A28 Wold 715
AE gick a2y RFP 1774 F 3 Al MGITE 13+
Aolug AtfsEe] RFP A 7HFeAE adsllof & A
olc}.

AdvanSure MDR-TB $|WHAl-2 RFP 4714, INH 67342 <3
Z1AdEA oA B WAL HAEE ek 28 RFP
WA F rpoB D516Y H 0|9t rpoB S531L Hio] & Kol 2734
T WARAE7EA] AXeA=l, I F poB D516Y Hlol&
U] REP WA #F2] 1.9% AEQ =& Hol|Z A4 RFR W
Ae FsleAe oFF] B A] ¢hot RFP AR 1%
WAAZHA] wllS- chekstAl Hars] s 9l o m[16], rpoB SS31L W
o] RFP WA #} &slo] 71 ol 7%= & Hlo|Z RFPL
S-S vERACH 5] 7 AR Zhll WA-RAIAkE o] A
2 25k 2734 5 mpoB H526N Ho|el 3t 74| AdvanSure
MDR-TBOIA &= rpoB H526D B H526Y Ego|Ed], o]
Hole] S I RFP WA Q] 2.2%0ll4 == RFP LA
3} =%l #Ho][19]Z AdvanSure MDR-TBOA= 7 Zprobe7}
glom AA I8 5 w3t vkgoll gk 7+ Al Sl rpoB
H526D B 526Y7} AEd Zleg A=A o 3k AAle
J 71 A G B4 1poB P520L Ho]o]L} AdvanSure MDR-TBO|
A= moB Q513L Ho|At). rmpoB P520L Ho|H-2 7]E oAt
Aol Baw]A] s B qdol|A] Ao g B]lH wo]
9o AdvanSure MDR-TB 71Zprobeol] FE315]#] ¢k= i
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9] wo| 2 7| A QA Azt Kol F HYl o] fi= & ol
A= B8He = glodel INH 1WA 631 A71-E24]ellA
= 5 INH A=A F=85 inhd C-15T WHo| 32 ahpC
z2AFAA Wolgdom B3] inhd C-15T ol 47A=
MGIT ZAALE WA olo Al inhd C-15T Hol]E Kol INH #
S LI wiAlef] o3t A s ek MGITAlA o 2 A
ZEchar 7)€ Baf19]eh S8t ahpC 2A-347) vo]
¥ kagG wo|9} FHlelA] ¢k ko2 Ex|A] sl
A INH ZHpAS BEY 4 Jo13,18] wet4], AdvanSure
MDR-TBoA] YJWAS Hol= 735 rpoB, inhA, ahpC o] 7
Zprobe7t BB Y 7HsA oleloll= A s =% 2| RFP, INH
9] JAIEE(ZH REP 40 pg/mL, INH 0.2 pg/mL)o]s}oll 4] 2
digto] Apehs AR AL oAV Tt e TY &
9] A5 WS E53A A T A Tt A
ol st E7AWA Y 7He8e 2 vH19,20].
RFP WA A8 = 531, 526, 516 H-9]¢] Sodwo]7}
714 A BAEA[15], 53] IE rpoB 531 F-9]9] Wo|=
RFPS} rifabutinell sxhfiAde] glgo] &4 9drH19]. &
531 & 5263} rpoB D516V ¥o]= RFP A=A 3} 32o] 9)
3, FE 511, tEE9] 516, 518, 522 Hlo]:= RFP A LAz}
o] rH19]. £ Aol RFP WAATS F 1poB SS31L W
o|7} 53.8%= =l W F2ollA] Hadt rpoB SSIIL WoHIE
(47-73.6%)2}F SAs1 2™[10,13,14] tHEE(95.2%)0l1 4] rifa-
butin? ZANAGS Hdck spAIRE, ZE 516 F-9]] wolrt
20.5%2 F W on, 7]& T QAF21,22]0014 26-78%=
AASAE ZE 526 WHol= 7.7%el BT} rpoB Q513L,
S522L, 1.533P #o]:= RFP A 5|47} Zedsl wo]2 7]& 1B
(A 0.8-1.9%)2F AR M1 (2.6%)5 HJrH19]. A
HE 2 poB D516V Wole A E7-9] HIE(22.2%)7F =
2 879 ¥l5(9.5%)E et EoHP<0.05), o] Ho|7} x| g9} 3
% RFP WA el dofsl=Alol delide 5 771 d
ZHest Aog Azert INH WA TS oF 53.6-65%% katG
FAAL Fdwololl osiA] WhAYs, I F katG S315T Hol7}
48.5-88.4%2 7P WIE7} om AAQHORE ¢ rheke}
tH10,11,17]. & Aol A = INH WA 9 62.2%7} katG A2}
Wolglom, katG S315T Hol= 58.1%% 7]&2] U]l B3
(55.2-56.3%) [10,11]9} S-ASF L karG S315N o] INH W]
A9 4.1%E Kol 7]& HI(2.8%, 2/71) [18]Hx} &9k F=¢
2] 6.5% (11/168)Hrl= Ikl 14]. L o2 inkA promotor
s I, o] F-9joll Ho]7} QL& 735 86%ollA INH F-=AIQ]
ethionamide®} X XPHA-S HQloH21]. & odollA INH WA
9] inhA promotor ¥ol= B inhA C-15T WolZ 23%E 2}
Aste] 7|E H3(15.8-31.3%) [13,1919 Absldch 3k,
ahpC ZA7AA}F Wol= tE50 8 EAlsl= 7% INH 214
FH ARWA7EA hefsiAl EET21]. £ dFellAe

Ul 57} 3% (2/69)E 71& I Bl 5.6-19% [13,17]Hc}
yowm B INH Aol 9l

MDR-TBE] RFP WA-FAZR= rpoB S531L Ho]7} 48.5%
(1133)% 7P Bot 71D 5 ol 83 A7 2IN55.0%,
82/149) [10]%} S-AFslgdeh. INH WASAAE katG S315T ©
o]7} 66.7% (22/33)E 7V WL, inhA C-15T Wol7} 15.2%
(5/33)% Ho] 2007 I MDR-TB 2955 thako & 3k o1
A katG S315T ®o| 552% (16/29), inhd C-15T ¥o]
24.1% (7/29) [2012} S-ASIIEh. 2 inhd-15/-8%} katG Hlo]
7} @A Q= wlo]¥-& MDR-TBoll AR wbAEIckar Basl up
UARH13], B d7e] MDR-TB #5 ZollAE katGS} inhd ¥
o|7} & A5 Uik g, 2 odFollA AdvanSure
MDR-TB 77t} 3714 424 Azkele] vlae Atls=y st
YA At AdvanSure MDR-TBellA] ofA83] 44l 9l
30RAAFS Ao g slgorng I A4t Zo] AdvanSure
MDR-TB Z#ito & WA A3s H7lsle dl sHAlde] ol
o} wheba] 35 A7 AGEA RS vl Fo WARAA
Sofl ozt A=2Ql wh9l o] FHst A7t vl Hed Zlow
Ay 7+=et,

AdvanSure MDR-TB+ WAl 7] 2 RFP B INHS| ¥
oz} ofAYY WH=] A7) HlE 1.002 3}l 9tk Han 5
[13]e] 14473%9] AdvanSure MDR-TB ZA3}2] 7} mlEA7]E
AL Aol A] kAIETA T 2 Hlo| T of Y WiE
A7) 17} 0.1-0.4 Apolol] FEsar, WA T A 1.62 o4
= Holu& anpC ¥lo|85 Hel 3t AAE Alelstare ozt
Ao el Fgsl7] oled- A7t sieka Harslgick B ol
TollA = A7 E Alst 2473 F 2735 o)A A} 53
Al obE A4S B A7 AR A WA AR HE
=k upebA] offuligt X & BY A9 S shd o &
Azt w3 kAl o] A vkS- Soll whE A T 9 o5
[13]15 7S 5 s AR A4=

AEH 0 Z AdvanSure MDR-TBE 71&9] AulELHI) v
w3to] RFP % INH WAoll tisl] =& ZAALX =g Helom,
INH WA HEHAAE inhd TR} ahpC FAAE Zrol
ghskar glo] INH A=A Aele] 7ol 7]oi3 A o2 A7t
ok e, #ol7h dojud B9 & AR AEE + e WA
HAEHUAT} ol 735, oF AR Qs A FEo] gt 5
T 737 dernz A AERAIRte] ot mes op Y A4
= 53 U AE9 Hste] H gz, 3 YAFHA] vIE
o3k FHQlsla, A A7t ded Aog A7)

[e)
PN

-

=

2

ZAel 2

B QAT 20104 QA AER-LG AT
] AYE o} FYH L.
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ELELE

BINHANOIN 28 MRS 0|80t AdvanSure MDR-TB GenoBlot
Assay 28T S OJALOMRIE LY HET B

HiA: B od ol A= el 4] 7etEl AdvanSure MDR-TB GenoBlot Assay kit (©]&} AdvanSure MDR-TB, LG A§vH 7}-8},
SHHE o] 8sto] A TF7] AAlA HAEFH A3l oA 2] (rifampin, RFP) B 0|4 o}A] E(isoniazid, INH) W]
A7 Ao A7kt

HHH: 20109 279 B} Aol 23 Sl o7 TP A9 & 5421 3RA1e] 2FT] AHAlelA EelE Adds e
2 3oy AdvanSure MDR-TB HAAE A&l o] & Avls=y ZArte} vlasigict.

43} As= 7 vlazsto] AdvanSure MDR-TB A ZAAIX =, A 759 oFle B Bo|== RFP A blA &
Zr7k 98.2% (532/542), 84.6% (33/39), B 99.2% (499/503).2, INH ZHANA = ZHE 96.1% (521/542), 79.7% (59/74),
98.7% (462/468)tt. RFP WA A#ol|A] 714 WIE7} =9k 4] 71| #o]3L poB S531L ¥ o](53.8%), rpoB D516V
H0](15.4%), rpoB H526R Ho](7.7%)At}. INH WA ZA3ollA= karG S315T Ho] WIE7} 7b4 &9531(58.1%), tha-2
inhA C-15T (23.0%), katG S315N (4.1%)7=°]%ich.

ZdE: AdvanSure MDR-TBE A5} vlarsle] RFP Bl INH WA Ad A& il =2 AAYX =5 Hof RFPE:
INH WA ZA¥e] z7|7H% 83 Aol RIZtEe] Hsto] Ho3 Zlo A
2012:15:117-124]
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