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Background: Because of the long time required for conventional drug susceptibility test (DST) for rifampin and isoniazid, development of rapid
DSTs is necessary. Recently, the AdvanSure™ MDR-TB GenoBlot Assay kit (LG Life Science, Korea), using reverse hybridization line blot assay, was
developed. We compared this kit with Genotype® MTBDRplus (HAIN Lifescience, Germany) and conventional DST.

Methods: 0Of the DNAs preserved after performing DST by using Genotype®, we selected 144 samples having conventional DST results. The ex-
periments with both the kits were performed according to the manufacturers’ instructions. For the samples for which discrepant results were ob-
tained, sequencing was performed if the DNA was available. Conventional DST was performed at the Korean Institute of Tuberculosis by using the
absolute concentration method.

Results: For rifampin, the findings obtained using both the kits were the same with concordance rates of 98.6% (142/144) compared to conven-
tional DST. Of the 2 discrepant findings, one was very major error and the other was major error. For isoniazid, compared to conventional DST, con-
cordance rates of AdvanSure™ and Genotype® were 95.8%(138/144) and 95.1%(137/144) respectively. Of the 6 discrepant findings between
conventional method and Advansure™, 5 were very major error and one was major error. All the 7 discrepant findings between conventional
method and Genotype® were very major error.

Conclusions: The findings obtained using AdvanSure™ showed high concordance with those obtained using Genotype® and conventional DST.

This kit has a higher rate of detection of isoniazid resistance because it includes probes for an additional target (ahpC).
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Al extremely drug-resistant tuberculosis)©] Z}R|8}= H]&
212} 20%2} 2%3).01, A3 7ok FAIE HATH. 19939
] 200297H4] vl=toll A TAIUA] Adta eI Aot
of| Rt AFYE-2 217} 25%9} 33%SATH1]. TH=rofl A o] TthAud 2
Bt F7 Sl Q1AL AR At Sl AW At
g0 ey Agrte] 74-9-1= 19941 1.6%l|A] 200419 2.7%
2 Rolapl Z7bstela, T AEAL] A9 19999 1%l
20049 14.0%= fro]slA| S7F8tAcH2l. T3t 2000 % 0] % 34
Qe et Y A S 34 ks
o, 3 8 oF 400078 offo] Ajzo] Aekehe Ao 2 F4uriy
webd ch Zstel Haa xlﬁe} s A Sl
455131 eret Aeto] Wezoln, o] Slahy ARe X 2

=T 1
APHEo] 7iEE] o] 9k+=t|, MGIT susceptibility test, nitrate reduc-

FlO oX

(]

ol

tase assay, microscopic observation drug susceptibility assay, MTT

(3-(4.5-dimethylthiazol-2-yD-2.5-diphenyltetrazolium bromide)
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test, broth microdilution method 2} 7+ vjoFS- 7| 2 2 gt 1
[4]3} 1A AF wAH(solid-phase hybridization assay)& ©]-&

INNO-LiPA Rif TB Assay (Innogenetics, Ghent,Belgium)2} Geno-
type® MTBDRplus (HAIN lifescience GmbH, Nehren, Germany),

Ol"_?(_i

rSL' et

AA7E S8 4 A H-S(real-time polymerase chain reaction)
7|5, DNA @71 9E4H | vho] © 215 0] 85} Microarrays 52
BAIE M E(sl] olo] itk 32 Rl Smg
719 (reverse hybridization based assay)= ©]-8-5F Advansure™
MDR-TB Genoblot assay kit (LG Life Sciences, Seoul, Korea)7} 7}
HERAL, & Aol o] 71ES o83 AAF Z3E Geno-
type® MTBDRplus®} SA] 2FA| 7= Al AH(conventional drug
susceptibility tesh S 0]-&38F HAF Ao} v] W B AI5}Hck

AL 2
1 [HAI-
B Ao A= AR YA Ado 2 Hehikal 20084 6

Y 20104 3¢Y 0| Genotype® MTBDRplus FAAMS A3t 2
Ao i ol 2akE DNA oA BAFEQ) 2T

SAAE ANSIEL T AT) Q= DNA A7) 144742 Aaloic,

5

2. Advansure™ MDR-TB Genoblot assay kit
Advansure™ MDR-TB Genoblot assay kit 0]-8-8F A= AH
o A3 144709] DNA 2312 A4k 1240 wek AEis)
.2, Y-5H Y AEE T3 B]H)3 PCRH(one-tube nested mul-
tiplex asymmetric PCR method) 2.2, rpoB (RNA F3a49] -
R

acyl carrier protein (ACP) reductase)2} ahpC (alkyl hydroperox-
1, o} 5%

subunin)®} karG (catalase peroxidase) - ! inhA (enoyl

ide reductase)?] & Ho| =%
=] DNAY|| w0 @El(biotin)& EAIEF rpoB, kalG, inbA, abpC2)
ofA Y T Holgo g LAE UdE wWHyel-52F Rt
(probe)ol] WAL} w3t o= streptavidin-alkaline phos-
phatase (AP) conjugateE 7}A17] 5-bromo-4-chloro-3-indolyl
phosphate®} 4-nitro blue tetrazolium chloride@}] HH-3-2- 53]
3z E}\H4 tﬂ—}\u o J,}zhsl-o E‘H g].o]o]_MJ_ _rem [R=1 HMHQ
] 9] wfjelS 2153} 24 ZH]9] AdvanSure™ GenoScang: ©|&
afol 1 =S 24elth 7 7] opvidaypoat 1
O]&(mutant) FAYAHE-2 Table 19] 32718}t Al2ALS] 2o
ufef, 4 opue o] 5 o) wold ue] 55 % shfel 20]
T 7ol Hold wo] et oY w9 F=of S -
A ZL kol 1ol wf L ofAofl et o=, 1 vkl o= 3¢
T2 BEigi) oY 1] Het ol we| Hie B2

ZAHpromoter) F-
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Table 1. Mutations in the rpoB, katG, inhA, and ahpC genes and the
corresponding wild-type and mutation probes in the AdvanSure™
MDR-TB GenoBlot Assay kit

Codons Mutation

Wild-type probe (s) o . Mutation
rpoB RW1 509-515 RM11 L511P
RM12 Q513P
RW2 514-520 RM21 D516V
RM22 D516Y
RW3 520-525 RM3 S522L
RW4 524-530 RM41 H526Y
RM42 H526D
RW5 530-535 RM51 S531L
RM52 [533P
katG* KW 313-319 KM S315T
Analyzed .
Wild-type probe (s) nucle‘i\c/l acid Ms:jgfn Mutation
position
inhA* W 21 IM C-15T
ahpC' AW -20 AM1 G-6A
AM2 C-10A

*to detect INH high level resistance; 'to detect INH low level resistance.
Abbreviations: RW, rpoB wild type; RM, rpoB mutation type; KW, katG wild type;
KM, katG mutation type; IW, inhA wild type; IM, inhA mutation type; AW, ahpC
wild type; AM, ahpC mutation type; INH, isoniazid.

ojgkel A9 AL AAEIYI A GA] BUs ATt ek
= opE AIRR] Aol et SRR 2 = sttt

3. Genotype® MTBDRplus kit

Genotype® MTBDRplus kit A|ZAFe] |2 Aof wla} 4345
oIt} 223 A8#e] DNAS T% PCRE ZEAES rpoB,
katG, inbA®) OFART} ol el Solat A7} kel AEd
of WA|7] L, streptavidin-alkaline phosphatase conjugate®} di-
methyl sulfoxide”} 3EsHe] 78-S d715}te], Ho|g ez} B
A A opE TR A 7 T 512 ol = QI o
Ao & =S 1mpoB, katG H inhA FAAFL] oF Y EAIR}
2} Ho|g BAIRl= Table 29} 2ot Hete] Hi=21 Conjugate
Control (CC), Amplification Control (AC), TUB, Locus Controls
(poB, katG, inhA) W7} L5 ¥ W A7E HEsF9, 7F
o wel Holg ul= AC wet vlasA] WA HE=TF AL
o 7t et %* OS2 AEspon, opyY wWrt /oAt
wio]3) w7k opAIR) 49 A 0= ST

A SR A AHE ABAT A oJEistel Asksct
RIS SATEUE clgsled T oA
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Table 2. Mutations in the rpoB, katG, and inhA genes and the corre-
sponding wild-type and mutation probes in the Genotype® MTB-
DRplus kit

Wild-type Codons Mutation

orobed) P Wild-type loss probe Mutation
rpoBWT1 505-509 F505L
T508A
S509T
rpoB WT2 510-513 L511P*
rpoBWT2/WT3  510-517 Q5131
Q513P
del514-516
rpoBWT3/WT4  513-519 D516V rpoB MUT1 D516V
D516Y
del515
rpoBWT4/WT5 ~ 516-522 del518*
N518l
rpoBWT5/WT6 518525 S522L
S522Q
rpoBWT7 526-529 H526Y rpoB MUT2A H526Y
H526D rpoB MUT2B H526D
H526R
H526P*
H526Q*
H526N
H526L
H526S
H526C
rpoB WT8 530-533 S531L rpoB MUT3 S531L
S531P
S531Q*
S531W
L533P
katGWT 315 S315T1 katG MUT1 S315T1
S31512 katG MUT2 S31512
) Analyzed .
mﬂegpe nudeé acid  Wild-type loss M::sé':” Mutation
position
inhAWT1 -15 C-15T inhAMUT1 C-15T
-16 A-16G inhAMUT2 A-16G
inhAWT2 -8 T-8C inhAMUT3A T-8C

T-8A inhAMUT3B T-8A

*Thus far, this rare mutation has only been detected in silico. Therefore, its detec-
tion in vitro may not be possible.

pg/mLe} 0.2 pg/mL7} 325HE Lowenstein-Jensen (L)) ViR & Ak
g3jeick

5. DNA &7|MEA
INH WA 23 5 B4 oA Aol Al thels)
O, 7P BARGA Wl B g0 R e 3 o

o] 91 2712 DNA 97| 4B E A S A8tk AR primen
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Table 3. The results of drug susceptibility test by the 3 methods

Conventional DST

Molecular methods RIF INH
R S Total R S Total
AdvanSure™ R 18 1 19 20 1 21
S 1 124 125 5 18 123
Total 19 125 144 25 19 144
Genotype® R 18 1 19 18 0 18
S 1 124 125 7 19 126
Total 19 125 144 25 19 144

Abbreviations: DST, drug susceptibility test; RIF, rifampin; INH, isoniazid; R, resis-
tant; S, susceptible; AdvanSure™, AdvanSure™ MDR-TB GenoBlot (LG Life Science,
Korea); Genotype® MTBDRplus (HAIN Lifescience, Germany).

+= katG-Forward (5-TTT CGG CGC ATG GCC ATG A-3)9} katG-
Reverse (5-ACA GCC ACC GAG CAC GAC-3"), Z18]3L inhA-For-
ward (5-TCG ACG GCC GGC ATG G-3)2} inhA-Reverse (5°-
CCG GTC CGC CGA ACG-3)E Alg3l9lom, 11 SZAHES 3
71 katGS} inbA7} Z¥7} 894 bp@t 905 bpltHo). o] FE4t=
=<2 3730 DNA analyzer (Applied Biosystems, Foster City, USA)
5 of-8-8kof Al2ARe] ARAe] uhet A7 B 0] AlREERLS.
), A7) EEA] A= National Center for Biotechnology Infor-

mation (http://www.ncbi.nlm.nih.gov)] A7 2} H| w5}t
g 1

1447) B8] H7HA) AAREOAS) A} AT Table 33} 2
RIFS] 79 Advansure™ MDR-TB Genoblot assay®} Genotype®
MTBDRpus & ZAF 55 WAHSOIAS] BIZHE 947%, Solw
99.2%, W3ANI5E 947%, A ASE 992%2 A= dA|3h=
A 23k INHE] 9= W Selb e uidte, Sol=, W
Aol &g, 7HpAo&50] Advansure™ MDR-TB Genoblot assay
A= 80.0%, 99.2%, 95.2%, 95.9%%, Genotype® MTBDRp/uso]|
A= 72.0%, 100.0%, 100.0%, 944%S H9J.0 2 A, BlZkEo} 742
Aol &E A& Advansure™ MDR-TB Genoblot assay”}, £0]%=
9} Ao &S0l A= Genotype® MTBDRplus7} B 943+ Az}
= 23k

Advansure™ MDR-TB Genoblot assayof|A] A& AAlsfjof &
A SHEHA S (Table 4), 0] Z- 4314|= DNAZ} Ht 5-0]o]
A S AAIBFAL, Hak DNA A= A3e AASHA] 2ok Lt
WA 18 A= katG +31A4F] Hol7} ghelEo] INH W/ o= 4
SF3Ack

144712] A % Advansure™ MDR-TB Genoblot assay©l|A] 7
=% RIFF INHOY| WAl A= 242 197119} 2171 24 Table 594
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Table 4. The results of 5 specimens that should be retested

Table 6. Discrepant findings of the three methods

Concentration of band

Drug No. Result
First test Retest
Rifampin 1 RW2:1.82 RW2:1.01 R
RM21:0.67 RM21:-0.05
RM22:-0.95 RM22:-0.58
2 RW5:1.09 RW5:4.33 R
RM51:1.24 RM51:8.52
RM52:-0.78 RM52:-0.28
Isoniazid 3 KW:1.79 KW:10.24 S
KM:-0.24 KM:0.69
4 IW:1.72 X* R
IM:0.74 (katG mutation)
5 AW:1.95 AW:4.28 S
AM1:0.92 AM1:0.83
AM2:0.09 AM2:-1.26

*Samples could not be retested because of the lack of preserved DNA.
Abbreviations: RW, rpoB wild type; RM, rpoB mutation type; KW, katG wild type;
KM, katG mutation type; IW, inhA wild type; IM, inhA mutation type; AW, ahpC
wild type; AM, ahpC mutation type.

Table 5. The number of mutations associated with RIF and INH resis-
tance detected by AdvanSure™ MDR-TB GenoBlot Assay

Drug Conv;g?onal or\pﬂlﬂ(tjail)p:;l)?;;es Number
RIF R RW2 loss 1
rpoBL511P 1
rpoB Q513P 0
rpoB D516V 4
rpoB D516Y 1
rpoBS522L 0
rpoB H526Y + rpoB H526D 1
rpoBS531L 9
rpoB L533P 1
S rpoBL511P 1
Total 19
INH R katG S315T 10
inhAC-15T 7
ahpC G-6A + ahpC C-10A 1
ahpC C-10A 2
S ahpCC-10A 1
Total 21

Abbreviations: DST, drug susceptibility test; RIF, rifampin; INH, isoniazid; R, resis-
tant; S, susceptible; RW2, rpoB wild-type codon 514-520.

2t} 0] 5 rpoB H526Y2} rpoB H526D+= 3t A A AEE|9)0
™, abpC C-10A9}t abpC G-6A7} S0 AZE AAE 17] 99
th. 7poB 1511P Ho|&} ahpC C-10A ¥o] S 2ol 7} 3 HAul o &
A Al AT ) Ak EAk
ZF AR R} B oAl AL Ak ARl
]

7R oA et

http://dx.doi.org/10.3343/lm0.2012.2.1.6

AdvanSure™ MDR-TB HAIN Genotype® Conventional
No. GenoBlot MTBDRplus DST
RIF INH  Mutation  RIF INH Mutation RIF INH

1 S S S S S R

2 S S S S S R

3 R S rpoBS531L R S rpoB S531L R R

4 S S S S R R

5 R S rpoBL511P R S rpoBWI2loss S S

6 S r AM2 S S S R

7 R r rpoBD516V, R S rpoB D516V R R
AM2

8 R r rpoB S531L, R S rpoB S531L R R

AM1, AM2
9 R S rmoBD516V R R rpoB D516V, R R
katG WT loss

10 R r rpoBS531L, R S R S

AM2 rpoB S531L

*Samples could not be retested because of the lack of preserved DNA.
Abbreviations: DST, drug susceptibility test; RIF, rifampin; INH, isoniazid; R, resis-
tant; S, susceptible; r, low resistance; WT, wild type; AM1, ahpC G-6A; AM2, ahpC
C-10A; RW2, rpoB wild type.

vansure™ MDR-TB Genoblot assay®2} Genotype® MTBDRplus7}
SUSHA 951% 137/14HR e, EUAE H2l 1087 Table 6
2t gt

RIF UAZAFO A=, Advansure™ MDR-TB Genoblot assay2]
HAAFATL} Genotype® MTBDRp/usS] AAFAZZ} 100% (144/144)
o] YA &E BT, F AAIS] B4 oFAIRAARle] 2
A2 98.6% (142/144 3. old] EUAE 23l 244 5 3F AA
L 5 RAPT APOIN 15, A oA
of| A= W& HS very major errorQaL, T gt HAl= F A
Ak BAPOIA L UAS, B4 RIS 7
AL H9Ql major error At}

INH WA A= 7 AR JRIZES] A& 95.9%
(139/149)R31, Advansure™ MDR-TB Genoblot assay2} SAFZ] oF
A AARREe] LA)8-2 95.8% (138/144) 5, Genotype® MTB-
DRplus®t /32 A 3Akte] A& 95.1% (137/144)
Stk Advansure™ MDR-TB Genoblot assayol| 4] EUA|& H2l 6
AA 5 5HAIE= very major errorE B, 0] 5 48A= Gen-
otype® MTBDRplusO| A = Ao 2 Bl oy, Y z] 3t 24
= Genotype® MTBDRplusOll A= E/44] SFA| 7= d Akt 4]
3= WS B3] o]+ Genotype® MTBDRplusON A& katG OF
Ay oA ¥h-g-o] flo] o m AN, Advansure™
MDR-TB Genoblot assay2] oFAE woj A= F=7} 2 o]AF<] Jt
= Hol Y-S HEsk 3 A8tk EYXE B 634

=
& oA ok Al S/ ATl = S Ad-
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vansure™ MDR-TB Genoblot assay |4+ ahpC #oo] 2Jgt A=
U4 Hol= major errorE 2tk o] AA|Q] - Genotype®
MTBDRpluso| 419 Ait= pAde BHYo a2 5442 ofAlRt
AR} E U AatE BoFE9itt Genotype® MTBDRplus]|
A BAXE Bl 7HA = BF very major errors HYAT) 0] 5 4
HA|+= Advansure™ MDR-TB Genoblot assayol| A= 5t A}
= BEAAE Y A] 3734+= Advansure™ MDR-TB Genoblot assay
oNA= abpC Holo ofet AUl Helo =M T2 oFAIRt
T3kt YAt AaHE Holaqlot

INH WA A3 & 572 PR daAtelM = Wi
2, F ARG fapolA s Ao R U 49 T %k
DNAZ} Q1= 3t ofjof] el 4] katG geneX} inhA gene]] thg DNA
sequencing HAMS F712 AASIICE 1 A katG geneol| A
nucleotide 1027dupC7} SA=] 31

Advansure™ MDR-TB Genoblot assay kit ©. = 2] ZJA}o]| 4], RIF
ol 1440 2 W 20| 21 RIF Wold BAI u0o] 1]
o) 3512 O A1 1] 3505 020 ool A] 100 1574 0.1 71
2je] 72 2] 42 1R 0.10-040 Alolo]) F2 el
71 S A1 06824, U] Tt 712 1009] 774
Htslzlof ofufdt A= EASHA] AT INHO|| o=
WA e T2 WA 02 ZHINH Ho|g AP H|(Ho ) u
o] /oM Wel )] ZF o A ZlaE 2 0.10-
040 Afolof| =2 Hazslglon, 7H & $A0= 07924 Al
kol ofjuieh =2]= EAfSHA] ehQth RIF /o= B -
©] 97]1¢] RIF Ho g TAAPE H|S AwEH, Zxgfo] 16224
ot =2jof ofsf #Ao] ofHe = YUt INH W9
85 o AARIA abpC AM2 BRRFOA] 21 H]7E 1,012 A
o ofjuligh A7} uhgront, A AAl 3927} Eof o= 4
A BRE 4= A o] HAIE AlLfskale INH WAl 9A] INH
Hol BAIAPE IS HW, ZfAgho] 18022 A] ofjulidt 3] =

AT

(k8

1

AR oA 222 e tHWE 28 HE 71EQ]
Advansure™ MDR-TB Genoblot assay2 Genotype® MTBDRplus
of ulmaloick F FAS B w0 wee oA sl
AEAAelt: WdHE F91E vlasEH, Advansure™ MDR-
TB Genoblot assay kitol+<= rpoB gene®] 1511P, Q513P, $522L ¥
1533P Wlol o] Sz} atelo] Slof 7 Ee] wlo) 55 o
= SAIAIRE Genotype® MTBDRplus®| 739 ¢1 471¢] ®Holg
S} 2o 9l ghol, 2 Wol7} wheh mES] 9A)E o

38 www.labmedonline.org

4 91 7F o] Zakel o BHile] 2R WY $5
The kel 5 QUSIT) i ARl A Al AR oA EEAE B
ol 3+ AA9] 79, Advansure™ MDR-TB Genoblot assay kitof| 4]
= rpoB I511P Ho|7} AZEE AW Genotype® MTBDRp/usO)| A
£ T S11S FFNL 9l oAE BRIl spoB W29 44
2 Ue A5 4 A3 shAIRE 25 o] ol Eofl disliA=

A/ INLEA S Fo 22 S119] W0l A5 Bast e A
ZVElk mpoB gene®] oY FARLEO] EHE EY| WS
1 Advansure™ MDR-TB Genoblot assay kit F-5= 509-535,
Genotype® MTBDRplus= Z-5= 505-5330]31L}. katG gene 2] oFAY
g FAIRRe] HE= Genotype® MTBDRplus 749 F= 3159F
SESFSIA L, Advansure™ MDR-TB Genoblot assay kit F-%= 313-
3195 31 QIt) inbA gene®| 7495 Genotype® MTBDRplus
749 nucleotide -159} -168F oFAE BHAALo| 25E|0] Ql= it
M, Advansure™ MDR-TB Genoblot assay kit= nucleotide -239]]
A 27K & ST} 3 Advansure™ MDR-TB Genoblot assay
kit®] 7$-= Genotype® MTBDRplust= §li= ahpC gene F-97}
ESHE o] glom K 9 Lo A= Genotype® MTBDRplusS] INH
/3 AALel A very major errorg 2Rl 7HA| 5 38 A= abpC
gene Ho|Z A& 4= Ql= FAAP} Ql= tlof] 71918kt
o]H9] Genotype® MTBDRplusS| H7} o1+ A& HH,
Huyen 5{7o] ‘gl E<] 110750l tidt A7) Genotype®
MTBDRplus®} F44 2FAId=AHAKRIF 40 pg/mL and INH
0.2 pg/mL, L-J media, H&¥)eke] U2]L-L RIFT} INH B
96.3% (106/110)E Ko, B 12| Genotype® MTBDRplus®] &
A FAIZ Y AALES] UAERIF 979%, INH 959%)7} -5
8 2olgick Huang Siele] Eholgte] 2722500 dfgt 17 2
5 B, Genotype® MTBDRplus®t SAYA SRR =444k
(Middlebrook 7H10 or 7H11 medium, agar proportion method)2}
o] QAL RIFO] 96.0% (261/272), INH7} 83.8% (228/272)%+=
o, RIFOA 525 HQl 11dt5:(4.0%)2} INHOA EUAE H
ol 447A|(16.29%)7} X5 very major errors RS 00 INH7} RIF
off Blaf 4 =& EUXES BTk INHOA EUAE 2
4471 AAIS DNA H7IAFiAS Foff 241 288412 Hol&
AW, katG gene 0|2} inbhA gene®| TRFRE F9]ofA12] ¥
of7} 27} 117A|(39.3%)2} 33A10.7%)01 4 AL =T, o=
£ Advansure™ MDR-TB Genoblot assay kitZ} Genotype® MTB-
DRplus B5-0] AR o] 29FE|of QIA] Qb= Fooll 412 wolofA]
ofgfgh F-9jo] Holof thet =i} ] FEollh= A7 da
3k 70 2 AZEECE =31 287A| % Genotype® MTBDRplus AL
of g Atoll= 23] QA| Y= abpC gene FH 2| W07} 187
A64.3%)N A A= O] abpC gene®] EJHo] INH WWHEE &
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ol A 71ofghE & 4= ek & d7toll A= Advansure™ MDR-
TB Genoblot assay® H=% 217112] INH WAAA 5 ahpce] A
olz A= HAl= 4713k

E3E Guo F{910] biochip system2 H]SHRIF 40 pg/mL, INH
0.2 pg/mL, L-J] media)d} Ad)a=HRIF 50 pg/mL and 250 pg/
mL, INH 1 pg/mL and 10 pg/mL, L-J media)& FAol AASH 5
A PN VIR oA E AR A8
X1 RIFS 92.6% (425/459), INHE= 72.9% (226/310)0]%12H, bio-
chipth DNA 91714121412 Z3H= 100% RISk Very ma-
jor error®] H]-g-2- RIFO] 3.7%, INH= 10.0% INH7} RIFo]] H]3]
=8|, 11 o)+ INHY] 79 katG gene?] codon 3159} inhA
gene?| nucleotide -169]| Tk Wo|ik& HE3HeS AA 17| o
RO BARIY

T3 ARSI A= INHO| Yo = s E gl o,
AR B A= RS el 49 - 19lollA] katG
gene?] DNA sequencing A A] nucleotide 1027dupC7| 2HA S
2l o] nucleotide 1027 9]X]+= Advansure™ MDR-TB Genoblot
assay?} Genotype® MTBDRplusol| A opA & BRI Ho|g gt
ARl AR ORe RYIRA, £ HARIE Aol opa
2:00] olufA] gkt ol WAEA] ke Zlo] AT, 51
1k o] Hol7} yiAo] Hofsls Alof| HisiE 25 vt o 2
[38 710 = AYZHETE U] 30]= Hyk DNAS] R = sl 3=
7F#|Q] DNA sequencing HARS AAISHA] Z3ITE 0.2 o] 9
So] thsF DNA sequencing ZAFE 3] INH UpAJo] phofstis o
E genes(kasA, ndb, iniA, oxyR, furd S)[10-12]9] Hole] &)
Zagh 2o AZtEH, E3F INHE| o] Tofst= =&
Ho = HPAS 4= 9l Ao = A7

= 9] A9, FAH AR AR TS HYe
1}, Advansure™ MDR-TB Genoblot assayoll A+ ZF2}; rpoB2}
abpC ool &Jgk RIF WWdak INH A=UAde B3tk of= Ad-
vansure™ MDR-TB Genoblot assay2] rpoB2} ahpC ¥lo] EAA}
7F e B Aot S/ oFAlr A Aol A 40 pg/mL
] RIF#} 0.2 pg/mL] INHO| A= Aol AFepA] o2 =]
AL dolAu A wta=et W 57t Aol EAeh= =
2 WA (heteroresistance)[13, 141& AZts) & 4= QlaL, 44
W] elo 2 Sl B 5Y 229 U5 WS
53k A3, 15171 Itk Cho F{16]o] LJHIA|(RIF 40 pg/mL,
INH 0.2 pg/mDE HEHS o] 83 5732 A3kt &
7IMAEAH S BlaRh =2l ofshH FAE oFAld Akl
A INHO|| g2 B 5344 5 16841 inhA C-15T WOl & 7}
S/ AR Aol A INHOY 23S Hel 8834

TT o™ o1 o=

[e]

L

)

o= 38AoA A inhA C15T B0l & KHol+=t), o|% s AAl= W
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o] peakhe BRAT, A 2871 inba 15CS} T9| E3t
peakE HTh

Advansure™ MDR-TB Genoblot assayol| 4] ofA} & w] Q] 59}
Hold wo] vt B 2 wike 2 A Aok o ok
F 5aAId=t, S AT 5 AE 438A F 33l ok
3 WO sy Holg wo] Fert 2 oo & ygitt o= A
O] opF axdo] obd AL MO ez Az 4= it Al
ARS] Z1ZAf0l| ofshd 1 o]l A] mth-gAl] A 2
OF 5323 WHSAIE AlAREg-ofl A 9] Hh=dt WhEAIRRS AA|

= 5/ A AAL AR 7S 2 RIFT} INH
Q1 HA7E 22 197119} 257 = A1 L A7t AL, 2t oF A
T ole] WA ko] Blol7t hofsh= A ek of, A 4
Alg=o] FZofl thgk eAIFo] Qlek 3 =& 7| EE Bl
QLolA] B AL Qe gl e, AETH|, wARHS-] HES ATy
81| 523t eAAE Qlk

AZZ 0 & Advansure™ MDR-TB Genoblot assay+= EAF2] oF
A=A 7AAL Bl w5t Genotype® MTBDRplus2t 5-AFSH
&5 Hlom, INH WARALIA abpC gened E3Fst= 5o
ALk AL 10| A= katG OFAYE AAS SR B
3 AR QAR WS teliales Heto] Fash,

ol Hside F7IMEEA S Tl el 2o A

]

MEoox 22
oft
el
£2 o

o
o

o

FO
2

=
2 0]8-5F Advansure™ MDR-TB Genoblot assay kit (LG A1}
), gh=po] AALEGAL, 2 Aol A= o] kitE Genotype® MTB-
DRplus (HAIN lifescience, =)} FAA R 4= A AR 2}
u]shelck
HHH: Genotype® MTBDRplusZ AR F, HikE DNA HAE
oA B/ A AEAAA ARt le 144AIE A
ok kits= A|RAR] A whek HARE o] oA, &
£ Hol= HAlE 5 HaE £-83 DNAZE Q1= A= DNA
HARAE AT A SPRAIAE b ST
oA Al s=H(RIF, 40 pg/mL; INH, 0.2 pg/mL) 2 2 AJSiE| 31T},
Zuk RIFS 7, 7 AR WhHS FUst AuE Bl =
SAPRIEE AT BAE Pl Aele] X182 98 6%
142/14D%ck =LAE Hel 2709 A3t F shub= very major

error®|%1aL, U A] dfiti= major erroro|$it} INHO] 79+ &
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SHAIZ Q| Performance of Advansure MDR-TB Genoblot Assay

AR SRR A AR PAE-2 Advansure™ MDR-TB Genob-
lot assay2} Genotype® MTBDRplus7 | Z+2} 95.8% (138/144), 95.1%
(137/144)t}. Advansure™ MDR-TB Genoblot assay”} 544 oF
A=A AARE EUAE ®Hel 6719 23 5 57 very major
error®] 1L, 17li= major error®|1T}. Genotype® MTBDRplus7}
A R NS BAUNE Wl T AT R very
major error©] itk

Z2: Advansure™ MDR-TB Genoblot assay+= Genotype® MTB-
DRplus 2§72 FAIRd8AR 52 dA&S HAFAL,
F7F A abpO)oll Rt HAALS Ao = T e
INH W3HEE5 H3lth
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