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Use of RNA/RNA Duplex, Base Pair-mismatch Assay and
3-(4,5-dimethylthiazol- 2-yl)-2,5-diphenyl Tetrazolium Bromide (MTT)
Assay for Rapid Detection of Rifampin-resistant Mycobacterium tuberculosis

Sung Kwan Hong, M.D., Kyung Hee Chang, M.D., Yoon Soo Park, M.D., Jeong Ho Cho, M.D.,
Hyo Yeol Kim, M.D., Young Goo Song, M.D. and June Myung Kim, M.D.
Department of Internal Medicine, Yonsei University College of Medicine, Seoul, Korea

Background : Multidrug-resistant tuberculosis is an increasing concern for public health in many parts
of the world. We have evaluated the specificity and sensitivity of the mismatch assay and 3-
(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide (MTT) assay in detecting rifampin- resistant

Mycobacterium tuberculosis.

Methods : Eleven rifampin-susceptible and 15 rifampin-resistant M. tuberculosis strains were isolated
from clinical specimens obtained from patients in Yonsei University College of Medicine, Severance

Hospital.
were performed.

RNA/RNA duplex, base pair-mismatch assay (Mismatch Detect Il kit, Ambion) and MTT assay

Results : The specificity and sensitivity of detection of rifampin resistance were 91% and 87% in
mismatch assay and 73% and 67% in MTT assay, respectively.
Conclusion : These results suggest the usefulness of mismatch assay in detecting rifampin-resistant

Mycobacterium tuberculosis.

Key Words : Rifampin-resistant Mycobacterium tuberculosis, Mismatch assay, MTT assay
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1:!'1"6] M. tuberculosis II?TQF rifampin-W4d M. tu-
berculosis 15T7FE o= 35Tt
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1) T

MTT assays 93+, 265 10% OADC (oleic acid-
albumin-dextrose-catalase)& H7Fet 7H9 HA|  wf=] A
37CE 1043 o wigatint. wid & 59 vee 3
F=A (620nm oA FFE 1& #F 2x10° TF/mhE F
33

2) RNA/RNA duplex, base pair-mismatch assay

(1) DNA =

Z} 5= chloroform 50 ul®} distilled warter 50 ul & &
ate]l Q0TolA 30 F AT 1 & HAE 4TE
Wztsta 442 2(12,000 rpm, 53)3ke] G5 HS FHke o]
2Z N (DNA)SZ FHELAMNES A3t

(2) Primer

Primer+ 5'-GCA-GAC-GCT-GTT-GGA-AAA-
CT-3'-¢} anti-sense: 5'-TAG-TCC-ACC-TCA-GAC-
GAG-GG-3'& AH&-3t3th

(3) THEAAANS(PCR)

sense:

DNA 3
primer Z} 25 pl®¥ 25 mM dNTP 25 ul, Z18]3l Taq

polymerase 1UE &33sle] TdaLAHNSES A3

(template) 5 ulE F 3] sense, antisense-

FTHEAAANEE AT, 20sec, 55T, 20sec, 72°C, 40sec=
303] A8kt
(4) RNA  AAltranscription) 2 RNA/RNA 533
(hybridization)

Mismatch Detect II kit (Ambion, Austin, Tex.)& ©]-&3}
of AdHAt FuHA ] SHELAANE AIES TG
7t RNAZ A AKtranscription) Al 7131 AAF ¥ AAE F3

*=

3} &9 (hybridization solution)2-Z RNA/RNA ©°lFT
538k (hybridization) AIFHTH A@ A} FudA 2 2 ul,
10X SN (transcription buffer) 1 yl, tINTP mix 1 ul, T7
RNA polymerase 1 ul, SP6 RNA polymerase 1 ulE& 3l
37CA 1417 A8k 1 5 3 st & 10 & 7het

F HUTAA 373 7FgstaL “%Oﬂ*ﬂ 5w WA A

(5) RNA #31&4 #2] 3 RNA/RNA °l57% H=E

Zr Rgs weE 4 pE 100812 843 RNase
(Mismatch Detect II kit)¢} &33te] 37TColA 452 1+ WA
3l9Ith RNase gel-loading buffer 45 ulS 5718t RNase
kS-S W33 W58 39 agarose-gelol| F-3 Al 3 AF

2ol 1AIZE F)t dA7dEE AlFskdh oM &

=

A7
ol A% rifampin-#5A M. tuberculosis, TF
| %

rifampin-A M. tuberculosis® 3l

3) MTT assay

10% OADC (oleic acid-albumin-dextrose-catalase)& 3
7hek TH9 HA v Aol A 37CE 1042t ¥l ¥ rifampin-7F
X M. tuberculosis 11 TF¢} rifampin-WA M. tuber-
culosis 15 ¢, 28] WA 5 5% AFAATT BHB%E
ez 7t #3F 107/mlE %-well
microtiter plate Z} %t o FFH 50 plet g sE9
rifampin (0, 0.1, 1.0, 10, 100 pg/ml) = 2t 50 wl® 7}st
T 72713 wiFEkSith. MTT PBS (pH 7.2)°1 5 mg/ml=

=93 A4 15=

Egste] ZF bl 10 wl A Hrkek & 37CAA R T
sttt wigE HAle BESEAR 570nmolA 3%
£ FAste] W] AES IR, A Addy Wdws
23t o] W rifampin 7M1 FREE HFSHA &%
S W FHEZ e e ANy FF Z(relative optical
density units, RODU)= A elste] Ff# F3&=7 05 %
ol % rifampin-WA M. tuberculosis, ZLe]al Ath3 534
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Figure 1. RNA/RNA duplex, base—pair-mismatch assay single band; rifampin—
susceptible M. tuberculosis, poly band; rifampin-resistant M. tuberculosis.
=7F 02 okl A% rf in-#5 M. tuberculosis® 3 , ’ —_— -
T 13+¢1 79 rifampin-75-43 erculosis® S} S T S g =
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1. RNA/RNA mismatch assay -
Mok F okal e AAF A3 A rifampin-v1g ) 2 :
' ]
TF 1505 5 13787} mismatch assay & 7|50 A
gsi=es 1Y LH**OE vetgten, e 11T
F 10757 GIMES Bel gEdo vehdth wgs J
Eo E"E‘ ]_ ]_ [0} ) . . .
5 87%, 91965 M3 HFigure 1). Figure 2. MTT assay. Yellow color; rifampin-susceptible M.
tuberculosis, Purple color; rifampin-resistant M. tuberculosis.
2. MTT assay 14
weF 5 okal A AAF 23 4 rifampin- WAl 29 '
_ 12
5 160 & 10057 244 F3x 05 o= Ui
1t
o2 Yegor(Figure 3), #54dT 11dF 5 757} 5
_ 08
Fod FAE 02 olstz fEAdem veow olge S
n: -
rifampin®] = 1 ul/ml ol’delAth(Figure 4). WA T 06 @05
5069t AEATF B%E EFT AAAME AUE = 04T
05 ooz Aoz YebstiTable 1). B3 MTT assay 02 r
F rifampin-td ¢l Aoy s 95 A AFdor W 0 ' ' ' ' !
SFA7IRov, el A ARAe] ek BAHA o o 1 0o
Rifampin concentration (ua/ml)
thFigure 2). 17A%9} Solms ZVzZ; 67%, 73%E H4 ] ] ) ) ) )
Figure 3. MTT assay (rifampin-resistant M. tuberculosis) : Relative
t}. OD Unit>0.5 : rifampin-resistant M. tuberculosis.
14 Zn a5ty - w353 M 1% 20034



Table 1. Optical Density (OD)/relative Optical Density Unit (RODU) of Mycobacterium tuberculosis and MTT Mixture

Rifampin conc. OD (RODU)

(ug/mi A B C D E F H

0 0.288 (1.0) 0.310 (1.0) 0.250 (1.0) 0.322 (1.0) 0.295 (1.0) 0.412 (1.0) 0.373 (1.0)
0.1 0.351 (1.2) 0.279 (0.9) 0.294 (1.2) 0.313 (1.0) 0.371 (1.3) 0.354 (0.9) 0.299 (0.8)
1 0.302 (1.0) 0.397 (1.3) 0.211 (0.8) 0.196 (0.6) 0.210 (0.7) 0489 (1.2) 0.305 (0.8)
10 0.255 (0.9) 0.212 (0.7) 0.315 (1.3) 0.042 (0.1) 0.031 (0.1) 0.030 (0.1) 0.324 (0.9)
100 0.260 (0.9) 0.257 (0.8) 0.330 (1.3) 0.056 (0.2) 0.027 (0.1) 0.050 (0.1) 0.247 (0.7)
Results R R R S S S R

R; resistant, S; susceptible, OD; Optical density, RODU; Relative Optical density Unit

A, B, C; rifampin-resistant M. tuberculosis, D, E, F; rifampin—susceptible M. tuberculosis, H; susceptible strain 95% and resistant strain 5% mixture
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Figure 4. MTT assay (rifampin-susceptile M. tuberculosis):

Relavtive OD Unit<0.2 : rifampin-susceptible M. tuberculosis.
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