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The Rapid Drug Susceptibility Testing of Mycobacterium tuberculosis by
GenoType® MTBDRplus in Contaminated Specimen
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There are several methods currently being used to diagnose tuberculosis in patients, such as smear, PCR, tuberculosis

culture and X-ray. For a proper medical treatment, antimicrobial susceptibility test and rapid drug susceptibility testing

have been operated. Tuberculosis bacilli usually need 3~8 weeks of culture period because of delay in RNA synthesis

and require 15~22 hours for generation. After a germ raises in culture, we initiated antimicrobial susceptibility test for a

proper treatment. It has some difficulties to give a proper prescription for a tuberculosis patient because antimicrobial

susceptibility test requires 4 weeks. To supplement this, we are practicing drug susceptibility testing which allow us to

know the sensibility of RMP and INH after 2 or 3 days. But this is only possible when more than 2 positive germ.

Therefore, we should practice rapid drug susceptibility testing with culture test. But if media is contaminated by other

germs except Mycobacterium tuberculosis, it's hard to interpret result about culture test and to practice antimicrobial

susceptibility test and rapid drug susceptibility testing. Because we have to practice again smear, culture test after extracting

specimen from the patient, time is consumed and proper patient treatment is postponed. To address these problems and

quick patient treatment, rapid drug susceptibility testing is practiced by using GenoType” MTDRplus method. As a

result of this method we detected sensibility 10 and 7 cases and resistance 0 and 3 cases using RIM and INH respectively

with other 1 case toward medicals out of the total 11 test. In conclusion rapid drug susceptibility testing can be used from

the contaminated specimen after elimination of contaminated source from culture and proved that it can be practiced for

rapid examination of a tuberculosis patient.
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FujzAE o]&% PCR AL, wldAAL Xray #9
So2 HAade] oty X gA49E PEstal glomn A
Agt 55 Asixe AT 55 FEl dAl
A AEE A oAl WA oFE ddste] A4 A
wog IAxE XH5sl=d AFEEY (Kim et al, 2000;

Imperiale et al., 2012). =EAAE H]80] ARstar HA}
ANE A& @& F vk ey FEEn Ao R
1,0008H&- 300A]0F A 74 eAS Wl 3~971¢] o]
ool FPo R BHiE H ¢ gl HAS A 1 ml
of 1~38H7 o]de] o] lojof dny o] 7153t
7] Wil RIFtEE wjkAtE Holx)= whe] Qo
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Table 1. 7poB gene of mutation and wild type

Codons Mutation
analyzed probe

505~509

Failing wild
type probe(s)
rpoB WT1

Mutation

F505L
T508A
S509T
L511P"
Q513L°
Q513P
del514-516
D516V
D516Y
del515
del518"
N5181
S522L
$522Q
H526Y
H526D
H526R
H526P"
H526Q"
H526N
H526L
H526S
H526C
S531L
S531P
S531Q°
S531W
L533P

510~513
510~517

rpoB WT2
rpoB WT2/WT3

rpoB WT3/WT4 513~519  rpoB MUT1

rpoB WT4/WTS5 516~522

rpoB WT5/WT6 518~525

rpoB WT7 526~529  rpoB MUT2A

rpoB MUT2B

rpoB WT8 530~533  mpoB MUT3
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Fig. 1. Multiplex-PCR. M: 100 bp ladder (Seegene Cat. No.
MO0100), 1: Internal control, 2~5: Mycobacterium tuberculosis, 6:
Mycobacteria, 7: Mycobacterium tuberculosis

Table 2. katG gene of mutation and wild type

Failing wild Codon Mutation

type probe(s) analyzed probe Mutation
katG WT 315 katG MUT1 S315T1
katG MUT?2 S315T2

Table 3. inhA gene of mutation and wild type

Failing wild Codon Mmutation Mutation
type probe(s) analyzed probe
inhAWT1 -15 inhA MUT1 C15T
-16 inhA MUT2 Al16G
inhAWT2 -8 inhA MUT3A T8C
inhA MUT3B T8A

%S PCR ol ALgSITh
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A&7 AN = GenoType” MTBDRplus kit (Hain
Lifescience GmbH, Hehren, Germany)E ©]-8-3}01 413191
t}. GenoType” MTBDRplus-> DNA - STRIP® 7]&S 7]
%2 o] A 170 & PNM, 10x PCR Buffer, 25 mM
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Fig. 2. GenoType® MTBDRplus an analysis table. Representative patterns obtained by the GenoType® MTBDRplus test for isolates with
dual mutations in the 7poB gene based on sequencing. The positions of the olignucleotides and the marker lines are given. The targeted genes
and specificity are shown from left to right, as for the MTBDR assay, conjugate control (CC); amplification control (AC); M. tuberculosis
complex-specific control (TUB).

Table 4. Results from polymerase chain reaction Table 5. Results of rapid drug susceptibility testing

Polymerase chain reaction Rapid drug susceptibility test

. Negative Sensibility Resistance Other
Positive
Doubt (NTM) RMP 10 0
1 (ill defined)
11 2 INH 7 3
PCR analysis were determined as described in materials and

methods.

AdE A& T AT (Table 4).
HAAZE GenoType” TBDRplusH 2 ©]-8-3to] nxda}4S 7
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a7} ofolutel tigt A ZIARE AAE F GenoType” 2
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Fig. 3. Rapid drug susceptibility test a result table. RMP/INH: 1 S/S, 2 S/S, 3 nontuberculous mycobacteria, 4 S/S, 5 S/R, 6 S/S, 7 S/R, 8
S/S,9 S/R, 10 S/S, 11 S/S, 12 Negative control. sensibility (S); resistance (R).

Aoz HAsIAT) (Fig 3). ol2]3 23= 7o R
Abgh A3 A 113 T fE9al A2 0
101, ofelut WA 37, A2 74,
5 AT} (Table 5).
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19950= 0.5%% ZAHAY. 28y B4 534}

E o ® & FAUAEES 1999900 = 11.3%3 2
200430l = 12.8%% W37F oL AW A1) 1)
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2007). $elcerel ARE WE zhx FAle] YA thE
F7ke) ulad u) o} A7 e Busieh A 1y

Fo) 37k, 9199l 2EA] ASHR9, HIV 7A4]

h B
Z7% BRFN FY% wH DY 52 vl P
Fol gk FA9 B4 ANHQ F7} FAZ A



Table 6. Comparison of the time required both first sputum and second sputum

(unit: day)
Number Contamination day” Results PCR R.D.S" day Interim closing® Request day Total day® Delay day”
1 14 + 2 16 8 24 8
2 12 + 2 14 11 25 11
3 11 + 2 13 14 27 14
4 9 + 2 11 10 21 10
5 7 + 2 9 No request
6 11 + 2 13 9 22 13
7 10 + 2 12 11 23 12
8 10 + 2 12 17 29 12
9 15 + 2 17 10 27 17
10 12 + 2 13 7 20 13
11 19 + 2 21 10 31 21
12 13 - No test 13 13 26 15
13 11 No test 11 11 22 11

: smears + culture day
P Interim closing + Request day

e Flow Wi glow, 58] FoT M thA|
1}94 57}9} 10~20t] &< W& 42 ol
a1 A Ao} g Aoz Hr} Ao
—& A‘% Lk kARl HAE A7t 713, A
A7), 3w 5 & oW Adto] & Sil—t— H|ZEl o]
HjEE o] o] F7] Fol w Urprt o A
2 So7 A SFAIBAY Hxze] =dehi S
©71t} (Collins et al., 1985; Grange, 1988). E“a%“}%
Hol 2rekstar AHsi oAyt A o] & 2
A7 wet Sy o] HEshe, EUARE WA
A7E 1 A AEs] o] A FH ol B R Wk Zrolo]
Agslof & W ol AT Al AEE AT
3HA Q3= gxFEo|t}h (Blair et al., 1976; Toman, 1979).
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B. Rapid Drug Susceptibility Testing
E: Total day - Interim closing

€ Contamination day + R.D.S day

i+ AZol de] o] &=t} (Saiki et al,, 1988; Arrud et al.,
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