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Background ; Rifampicin (RFP) is a key component of the antituberculous short-course chemotherapy and
the RFP resistance is a marker of multi~drug resistant (MDR) tuberculosis. RpoB gene encodes the S-subunit
of RNA polymerase of M. tuberculosis which is the target of RFP. And the mutations of 7 poB gene have been
found in about 96% of rifampicin resistant clinical isolates of M. tuberculosis. So in order 1o find a rapid and
clinically useful diagnostic method in identifying the RFP resistance, we compared the PCR~line probe method
with PCR-SSCP for the detection of the rpoB gene mutation in cultured M. tuberculosis.

Methods : 45 clinical isolates were collected from patients who visited Sung Kyun Kwan University Hospi-
tal. The RFP susceptibility test was referred to the referral laboratory of the Korean Tuberculosis Institute. 33
were rifampicin resistant and 12 were rifampicin susceptible. The susceptibility results were compared with the
results of the PCR-SSCP and PCR-line probe method.

Results | We could find rpoB mutations in 27/33(81.8% ) RFP-resistant strains by PCR-line probe method,
and in 23/33(69.7% ) by PCR-SSCP and there was no significant difference between two methods. There was
no mutation in rifampicinn susceptible strains by both methods.
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Conclusion : PCR-line probe method would be a rapid, sensitive and specific method for the detection of
rifampicin resistant Mycobacterium tuberculosis. (Tuberculosis and Respiratory Diseases 1998, 45 : 714~

722)
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3) PCRline probe §

W7o 9] InnogeneticsAle] line-probe assay kit
(INNO-LiPA)E AMS3IHCY. FE8 Zdw
DNA 50 ug 3 AFE 2702] biotinylated primer
(5~-GGTCGGCATGTCGCGGATGG-3, 5-GC-
ACGTCGCGGACCTCCAGC-3"y 25 pM&, 50
mM KCi, 10 mM Tris-HCI (pH 8.3), 2.2 mM
MgCl2, 200 mM 2 dNTP, 0.01% gelatin £-jo)
Ay, Taq polymerase 1 unit® Z2ZA|FHrc}. L&
£ 2 AR 2] 88E 95°C oA 1087, dena-
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A} A2 587t denaturationA]Z! &, 1 mlY]
hybridization mixture{3xSCC, 20% deionized
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£qo 2 HANZ F, BN {FFE {etoz B}
k.

4) PCR-SSCP

ZA87 DNA 50 ug 3 rpoB AR} 2] primer
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200mM z} dNTP, 0.1 uCi[e-*P]dCTP (Amer-

sham Life Science Inc.), 0.01% gelatin &9
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% g AIZEe &) 88F 95CoA 1087, dena-
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3], 22]2 HF extensionS 72°CA 1087t A8
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3 &, 954 1083 7188z 2% polya-
cryamide geloll loading3}¢ict. 0.5u)2] TBE ¢35
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A 6 watte] ZAFE SAIT AP FEARL, AEF
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1. T ZZZo| ofHihAd (Table 1)

Gl 337A 2F 3xle] Agellen, A
o og|e Aul 334 BF Mycobacterium
tuberculosis® FRAEY rifampicin (RFP)
Aolgith. o)% 304(90.9% )% isoniazid (INH)
= EA WAL Bgon, o33 INH, RFP 54
AT 309138 284)1(93.3% )= 34 olide] A9
WAe Byt

2. PCR line probe 4 (Table 1,2)

% 334 9] rifampicin WA Z2HTFF, 27 (81.8%)
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Table 1. Drug susceptibility, PCR-line probe, and PCR-SSCP results of 33 clinical isolates of
Mycobacterium tuberculosis.

No. RFP INH EMB SM KM EVM PTH CS PAS OFLX PZA PCR-LP PCR-SSCP

1 3+ . 3+ . B . . . . . . + —
2 A+ 4+ 4+ 4+ . . . . . . + NA
3 4+ 4+ 3+ . . . . . . . . + -~
4 2+ 24+ 24+ 2+ . . . . -2+ + -
5 2+ 2+ . 3+ . . 2+ . 2+ . -+ + NA
6 4+ 4+ 4+ 4+ - . 4+ - . . . NA NA
7 2+ 2+ 2+ 2+ - : . . -2+ NA NA
8 1+ 1+ 1+ - . R E + +
9 4+ . . . . . . . . . . + +
10 3+ 3+ 3+ . . . . . . + +
11 3+ 3+ 3+ . . . . . . . + + +
12 3+ 4+ - 4+ . -+ 3+ . . . + +
13 2+ 3+ .« 3+ . . . . . . . + +
14 4+ 34+ 4+ . . . . . . + -
15 3+ 3+ 3+ . . . . . . . + — +
16 3+ 2+ 3+ - . . . . . . . + +
17 4+ 4+ 4+ 4+ . . . . . . + +
18 3+ 3+ 3+ 3+ . + +
18 3+ 3+ 3+ . . . . . . . + +
20 3+ 3+ 3+ . . . . . . . + + +
21 3+ 3+ 3+ - . - 3+ o+ 34+ - + +
22 4+ . . . . . . . . NA +
23 34+ 3+ - 3+ . . . . . NA NA
24 3+ 3+ 3+ 3+ 3+ . . . . + + -+
25 3+ 3+ 3+ 3+ . . . - 3+ 3+ o+ +
26 4+ 4+ - . . . . . 4+ + —
27 3+ 3+ 3+ 3+ - . . . . + + +
28 3+ 3+ . 3+ . . . . . . + + +
29 3+ 3+ < 3+ . . + +
30 2+ 3+ 2+ 3+ . . 3+ < 34+ 3+ 4+ + +
31 2+ 3+ 2+ 3+ - -« 3+ - 3+ 3+ o+ NA +
32 3+ 3+ . . . -« 3+ . . + + +
33 44+ 3+ 4+ . . . - 3+ 3+ 3+ o+ + +
Total 33 30 23 17 1 0 8 1 8 6 12 27 23

1+ ~4+4 . grade of drug resistance,. | sensitive to drug
NA : not atiributable, 4+ : mutation detected, — : mutation not detected
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Table 2. Summary of PCR-line probe assay and PCR-SSCP analysis for the detection of
rifampicin resistant Mycobacterium tuberculosts.

Method RFP Resistant RFP Susceptible
M. tuberculosis M. tuberculosis
(n=33) (n=12)
PCR-line probe Mutation(+) 27( 81.8% ) 0
assay Mutation(—) 1( 3.0%) 12(100%)
Unreadable 5(15.2%) 0
PCR-SSCP Mutation(+) 23(69.7%) 0
Mutation(—) 5(15.2%) 12(100%)
Unreadable 5(15.2%) 0

Y 32 DNA< &9 zpol= it
3. PCR-SSCPY (Fig. 1, Table 1,2)

% 33d¢)9] rifampicin WARHFF F, 234(69.7
%)X rpoB HARY Bt AEHUL,
rifampicin WATFEA EQHE I 5 /1%
Y 7397} 54)(15.2%), 21 2HE @Y F §
£ A7t 590(15.2%) 0130tk 124]9] FAIZkA
FFAMNE BF rpoB 3% Bd¥cle 3EH

H37Rv RFP-R  RFP-R H37RV ) 2 kgket. 9l rifampicin WAFolEA Ed o
Fig. 1. PCR-SSCP analysis of rpoB gene of M. 7t AEEA ¥3H At BHol BFsHd 104
tuber culosis. o) A%, T oo} vmale kA AAL Ao

H37Rv is allsdrug sensitive reference
strain. The isolates with different mobili-
ty compared with that of H37Rv turned
out to be RFP resistant by conventional 4. Rifampicint{@FollM rpoB RFER &0
RFP  susceptibility test. RFP-R: &g o}

rifampicin resistant strain

% DNAS] 9] o= gigieh

Rifampicint) 375N rpoB 82 E9de] A
A rpoBEAAL] EQW HAEENT, WAEE 28-9] PCR-line probe'ds} PCR-SSCP¥7te] 2}
1] (3.0% )l ME EG¥iol7t A2 Ui, 28 ol §1lthH(p=0.25).
1 ZAE VY & fe B9 54(15.2%) 01
o} A o 124 25 rpoB #axke] EdWol o
7} B&HA &stvh. Rifampicin g 280l A
EQdolrt A& %] egkd A9t B0l Erbsdt ZE el ANA o7 He] AL A 2
g} AL, thE oo} vimsle oAz AL A A Azl 2 Fot s ok A2 EAYEY
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