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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 7poB gene have been
found in about 96% of rifampicin resistant clinical isolates of M. tuberculosis. So in order to find a rapid and
clinically useful diagnostic methed in identifying the RFP resistance, we compared the PCR-line probe method
with PCR-SSCP for the detection of the 7poB gene mutation in cultured M. tubercudosis.

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 7p0B 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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— Comparison of PCR-line probe and PCR-SSCP methods for detection rifampicin resistance —

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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kA FoTe] S7He Y] Aad M2 AY
o] H§lm flon!?, B3] slEe g WHoRE oF
AUAde] 89lo] Ha 270go] 8= o] gArelelA
o#H&E FI AP, HZ FAYESH sy U
2 A8 FAU A Boske o8] fAxEe A
HQla, ol& o4& wg Aol rltiE T kY.
Rifampicindl] i3t kA4S RNA polymerase2)
B-subunit & coding3l= rpoB AR HrIMLE
1304 $1x]ol A 1373 A74x|9] 69742 F7lel
AFH e EdRold ¥ Ao| diiolgkes A
o] ¥R oM+ ", Telenti & PCR-SSCP¥o]
ole] o] uvf$ adHolztn FHIIHYR", HZ
o= PCR-line probey& o]&§ At kit7} 44
Hoz AN FUAM= A T, A TP
o] PCR-SSCPY¥ & o]&% A& L¢HET v AU
3., PCR-line probe A& kite] A& o] LHFHSI
o9, ol T oHPEZke] Hlu ATE ST AA
ojt}.

ojofl AT = AU ANA Eejd FA 2
4 9 WA Z¥gFg tdeg, PCR-line probe
Wil PCR-SSCPY& o|&3tod rpoB FAzke] W
ol§ WAL, o] AW W] tiFl v|LE FHo
2 g d7E APt

vy | Uy
Lo &

AEMEHLE W48 849 AR A F, FWTE
o wigEln ZAATHY FAFFTYHALE oFd

o] rifampicin WAjo] E21%E 334lE o= 3y
o =3 AUATY RSN 2ot ZE ok
ol ZEAQ AA 1248 SHYRTOR AREEIR
T}, £ d7= DNAS £ o, I7R7} Al
ARE Ux Rap= Aol TuBHA o2 Ags)
Atk
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1) dHlef Aot 2t

ko] &¢toz Held AWFe| JHE Ogawa uf
A 2700l FAlel 22t wjFBIALY, olF 1€ 2Y
AT oA AFAAAE et A
ZAt A3 rifampicini Q] TF] FHE 33t
1.5ml microtubec]] A2} g+ 0.5mlo] F-fA]17]
I, 100°CAA 30§83t 7Hgst 2dd F ol &
Al ~70°Cell BA3ACE.

2) DNAS H&

Proteinase K-phenol H& o] &3l Ajgslc). &
¥EAZ AAE d&odA 5 ¥ 50 mM Tris HCI
(pH 8.0), 100 mM EDTA, 150 mM NaCl &3¢t
%9 10ml2} 1 mg proteinase K, 50 RNAse,
10% SDS 1 ml& #7138 &, A7 HA] 37°Ce
A 18A17F dr-AlA T FEhEe] ¢ g3ld A
8k, 0.5 mle] B3jA& FF phenold ¥+&
A7 DNAE& 3383 24 .1 Chloroform/Isocam-
yl alcohol 4o 2 ThA] 23] X2|j ¥, 70% BF
Ethanol2 -70°C <4 DNAE A7 |2 A&
glete] DNA & Bjstoch. =3 AT Az
el e g3E AES AA] Hdo
CTABE xejsln®, 18] ©f 24 :1 Chloroform/
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Isoamyl alcohol §-9§o 2 A2]édct. 2% DNA
T SR 2AA AR-EAT. Aol 23
DNA¢] A% 9 IAEHNE BFFEAE o831y
Aastrt. B AA A DNASH ggo] uig
UehlE 0D260/0D280¢] 1.8 ol4og A=Y
on, DNAE HF520t 108 /ml7t HES F5F
ol 3falod AMEBIAT

3) PCR line probe §

W7]o2] InnogeneticsA}e] line-probe assay kit
(INNO-LIPAYE ARESIGTHY. 333 23
DNA 50 ug 3} AlF" 2719 biotinylated primer
(5'-GGTCGGCATGTCGCGGATGG-3", 5-GC-
ACGTCGCGGACCTCCAGC-3") 25 pM<g, 50
mM KCl, 10 mM Tris-HCl (pH 8.3), 2.2 mM
MgCl2, 200 mM 2z} dNTP, 0.01% gelatin £-<}j}
A}, Taq polymerase 1 unit2 ZFZA|Ft}. ¥h&&
= 92 A 7] 83 95°CAA 1083, dena-
turation 94°ColA 45327}, annealing& 66°C )
A 4527, extension 72°C oA 45%7F 5 25
g, 2|3 H%F extension 72°C M 10837t AJ3)
3}, %5 DNA 10 ¢ & 0.4 M NaOH £
oAl AeoA 587t denaturationAlz] ¥, 1 mle]
hybridization mixture(3xSCC, 20% deionized
formamide, 0.5% blocking reagent)$} &, ni-
trocellulose stripel] v)g] #35 117019 probeEd
50°ColA 1A17F ghg-AjZich. WRS-AIR) nitrocellu-
lose strip2 AF-¥ avidin-peroxidase-peroxide
fdoz BN F, U4 {FRE gto g A3}
At

4) PCR-SSCP

A8 DNA 50 ug 3 rpoB F4A 429 primer
(5-TCGCCGCGATCAAGGAGT-3', 5-TGC-
ACGTCGCGGACCTCCA-3") Z+ 20pM-& 50mM
KCl, 10mM Tris-HCl (pH 8.3), 2mM MgCl,,
200mM 2+ dNTP, 0.1 uCi[e-*P]dCTP (Amer-

sham Life Science Inc.), 0.01% gelatin &%)
A, Taq polymerase 1 unit® ZZA|Zc}. uhe &
T 9 AR 7] S3E 95CAA 1087, dena-
turation& 95°C9|A 3037k, annealing 65°C 9|
Al 30x7}, extension® 72°CoA 4527t 25 30
3], 283 A% extension 72°CIAA 1087+ A3
sl¥ch. ZZY DNA 240 & 4u8 9 gel loading
buffer (95% formamide, 0.05% bromophenol
blue, 0.05% xylene cyanol, 20mM EDTA) 9} &%}
g F, 95CAM 1083 71¥skn 2% polya-
cryamide gelol| loadinga}$ic}. 0.5v]¢] TBE ¢+
2% (0.45M Tris-borate, 10mM EDTA) oA A-&d]
Al 6 watte] {2 8AIRE Wr|YFeAn, AEF
X-ray filme}] 2427t x=2A40". @AE X-ray
film& tf2F(H37Rv) 9] band$} H]msle] Wo|o
¥ BAHA,

5) Az
A€ Prizm BAAME] ZTEYE o]g3ld Chi
square test& ARSI 0B p<0.05¢ AL on] 9
tha &t

2 o

1. chd AR 4xii (Table 1)

A7 337 BT $xte] Adolgion, A
Tl oE§ As 339 BSF Mycobacterium
tuberculosis2 FAEQL rifampicin (RFP) 4
Adolitt. o] 309)(90.9% )% isoniazid (INH)
A= FA WAE Hem, o]zt INH, RFP 4|
YT 3043 28¢(93.3% )= 34] o)4Fe] oAl
W& B

2. PCR line probe ¥ (Table 1,2)

Z 33499 rifampicin WA AR A F2, 274 (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 34+ . 3+ . . . . . . . . + —
S S S + NA
3 44 A+ B+ e e e e + -
4 2+ 2+ 2+ 2+ - . . . -2+ - + -
B 24 24 - 3+ .« 24 . 2+ .+ + NA
6 4+ 4+ 4+ 4+ -+ 4+ .+« « .+ NA NA
7 24 24 24 24 .+« .+ 24 « NA NA
8 1+ 1+ 1+ - .+ 1+« 1+ e + +
9 4+ . . . . . . . . . . + -+
10 3+ 3+ 34 . e e e e .o + +
11 3+ 3+ B3+ . . .. ... ¥ + +
12 3+ 4+ - 4+ .. 3% ... + +
13 24 34+ - 34 .. e e e + +
14 44 3+ A+ . e e e e + -
15 3+ 34 3+ .+ . e ... 4 - +
16 3+ 2+ 3+ . e e e e .. + +
17 4+ 4+ 4+ 4+ . ..o + +
18 3+ 834+ 3+ 3+ . . e e + +
19 34 B4 B4 . e e e + +
20 3+ 3+ 3+ - . . . . . -+ + +
21 3+ 34 3+ - .« 3+ . 3+ - . + +
29 4+ . . . . . . . . . . NA +
23 3+ 3+ - 34 .+ o+« .+ .+ . NA NA
24 3+ 3+ 3+ 3+ 3+ . . e . .4 + +
95 3+ 34 34 3+ - .+ -+ 3+ 3+ + + +
26 A+ A+ . e e e e e 4. +
27 3+ 3+ 3+ 3+ - . . . . .+ + +
28 3+ 3+ . 3+ - . . . . -+ + +
20 3+ B+ . Bh . e e e e + +
30 2+ 3+ 2+ 3+ - - 34+ - 3+ 3+ + + +
31 2+ 3+ 2+ 3+ - . 3+ - 3+ 3+ + NA +
32 3+ 34 . . .. 3% .. .4 + +
33 4+ 3+ 4+ - . . - 3+ 3+ 3+ + + +
Total 33 30 238 17 1 0 8 1 8 6 12 27 23

1+ ~4+ : grade of drug resistance,. . sensitive to drug
NA : not attributable, + : 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 tuberculosis. '

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

H37Rv RFP-R RFP-R H37RV.

Fig. 1. PCR-SSCP analysis of rpoB gene of M.
tuberculosis.

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
RFP  susceptibility test. RFP-R:
rifampicin resistant strain

X rpoBfRAAY EdWelrt AEEHNL, HAET
194(3.0% ) ellM= EFR)7L AEEA] ¥k, 27
I Z3E 84 & gle B9t 54(15.2%) ol
o A4 45 129] 25 rpoB fHAe] EdWo)
7t A&HA &3ttt Rifampicin W23 do]HA
Qo HEEA FAE B Bl B
6ofo] %, the s} vlmate] A7t RAL A}

U 32 DNAS) 9] 2ol gisich.
3. PCR-SSCP¥ (Fig. 1, Table 1,2)

% 3399 rifampicin WHAYFF F, 231(69.7
%)X rpoB #AR FQelrt AH&EHUL,
rifampicin WAAZFEAM QWS &8 4 U
A 297} 54(15.2%), 2eln 23S BHY 45 ¢
= 497 54 (15.2%) 010t} 1249 oAztFA
TFlMeE 25 rpoB F38A e Sl AEE
2] etk Al rifampicin WAJwol WA o]
7t AEHA ¥AE A9 BHo] ErEsUE 104
o] A%, O oo} vimste] FARFAAHAL A}
F% DNA 9] %o Hol= gloith.

4. RifampicinliAZF0llM rpoB |EXI Fodto|
HE=22| Aol

Rifampicintl A #Fol A rpoB 4AA} E4nie] A
289 PCR-line probets} PCR-SSCP¥zte] x}
ol fllcH(p=0.25).

I

Ao FANA A Fde] AFe AU B
@2t Agel & Fol7} =] sick. A2 EAREY
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9] wgel §9jo] kAl FARA V™ol 25
wha=)7] A|&slEa, A2 isoniazid (INH) WAld)]
Bk katG A} RaHAE 9P, 27
of o]8% F A& Aoz AT JdHI Y, o]
Az QW7 de A9t 48-66% o £
BlHm# 2, EQHOIt katG F3AE] WAl S
F #HA Qdew, 2F Wol e i
codon 4632] BJdWelx INH WA= Rasids 2
7t Yo, EF katG F38 ol9loiz INHU
A3 BREEE inhA?, ahpCE ™ol BZAEF Y o}F
72 AA Qe §-85A B3 ot

whH  rifampicine] ¥ ofAUge] iRl
RNA polymerase®] f-subunit® codingdh=
rpoBFARe] EAMold] ¥ Aog EHAIT,
EQBol7}t rpoB FAAE] G714 13041 HA]]
A 137391 S4x|71R19) 6970¢] E71E AFHA UL
o] WHEA|HAS ", o|& o]&% AP ZHT A
ol g A77F @ud] AYPHAG. Telenti T2
9 FAojA Held rifampicin WA AY#FE A
Az 3 AgolA 17 AA F oMY, T8 29
&, T2, GFe] FF Hude 467HAF 4449
A? rpoBRAze] 69789] G7IME oA a9
ol ¥A¥ + AV

ole} 2ol rpoB FAAS EQWo| AF-E ¥U3}
=224 rifampicin WASHRE 474 &A% + UL
o] RIEWA ol Yol §-8317] Hgtd B} 3
Haln v AEFgl Q1P oz Aol 71sE W
dlo] gs] o]Fo]At). Telenti & PCR-SSCP
HE o]g3le] 96.9% 9 UAEE HIIIR",
Kapur & A% G7IMEEH71E o83l 90%
olA}e] Z+Ale'?, Whelen & heminested PCR
& olg3ld 87.8%< FAr4E&'™, = De
Beenhouwer %& PCR line probe®& °]&3}d
97.0% 9] Z4A& B,

Zej ol2igt d-Ee AT AT 8] HA
A BelY AYFFE ddo= sFon, ATFA
SHAA AR g AGEPYEHL He

ZAdstd, FAAT Al EL-o] AU F8 4
AV =) okAUA FuBAlA £l Y #F
= fAR ¥olr} O 7HedE wiAlE & gl
7] 502 Ui I FANAG ZYRAIA £
2 ZYFFe fAzkY zlolg RAFAN HAH
2 Y 480 e BAFEE Az
2 FAAEERA WHo 2 rifampicin WAE W=
A A 5 e FedE AR A

FUle] do]elE BH, 4 F'9& PCR-SSCPy&
ol g5l =] kAU AHEANA Eeld HY
FFoA 100% 2] #rA3 100% 9] Bo|l=& ¥n
sg.on, 471ME Bl uis o] golsjtin
UEF vl ok A wbEe] dFdAME PCR-
SSCPYo.2 47.2% A%t rpoBR-HAe] EH¥o]
£ B8l ¥e Bol=g HIYY(LE ¢Y). o=
PCR-SSCPHoM #H§ AL Ui e Ao
288 ouFct B dFoAE rifampicinuj/de]
69.7% %+ A& HHEN APxALS A=A YL
7¥sAde] ek oA d¥d PCR line probe
Yi-19g. 69-94% Pxe] ATEE st B A
79| 81.8% ¢} vl¥ FAE HAFC. £ d79
Aol A= rifampicin WAATEFANA rpoB #AA
Ed¥o] 7H&&2 PCR line probe ¥o] 81.8% 2
PCR-SSCP2] 69.7% B} ¢kt 4% A7E Ko
FAAR FAHos {3, PCR-
SSCPYdM o Tkt 48210 A=ty 74 3
A 2ol 48T o $& 298 298
7Fs = A

£ dFolA ARE-§t PCR line probe {2 w7jo)
9] InnogeneticsAlol|l Al Ao MY A kit
2A Aol H4 48A)2%0] 285M, BYFHoRE
139 49 298 ¢ 4+ Ax, ¥ 979 FRHY
100% 9] EHeolxet 80% olde] Z+4e PCR-
SSCPHe| Afe}l 87 vf§ nFFHoln, & Uy
o $-8¥ F ULE HoF1 9l

A9 rifampicin| & INHE vIES the o
A= Al A& Hoj= o]&u} Tl Y] AR
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2 B4 dedt?, B a7 AMSE ZYEFER
INH, RFP FA WA 73971 90.9%(30/33),
INH, RFP ¥ ElekAld] FAHAY H$7t 90.9%
(30/33) 2 Z& e BAFT Ut} & rpoB #
Azte] Edol7}t &l & A9, ¢]& rifampicing
E& INHox= FA WAAE ZsA Arlstez
Edyole] wE Ade Y44 ouyt gL A &
At

#4202 PCR-line probe¥-& PCR-SSCP¥ 3}
t &} rifampicin A& 7] A9 + Ade F
& o AR YA BE ZY #xE o
Aoz oz AAE Aldhs AL FHAsAN,
) golle} uhgo] BaFsle AFHQ A4 AAr A
2 gy st 2-37¥42 79 F gl A%
U, oA B8] o] BAste A o] A
= 7445 Adsle Aok fgslele e,
B ol2F BATE dde= & AFgHA A3}
ool & Aoz Algdrh

2 %

oAl

Rifampicing 23 @rja¥9] 27| 5 A=
rifampicin A& thAUAde] AEolzl= 3}
rpoBF-AHARE rifampicine] ¥t FejFE-&
elll= RNA polymerase®] #-subunit& coding3}
= &A=zl rifampicinthA 287 o 96% 9
A gdgiolrt #aEY. 2822 rifampicinj 42
e wzA G § e 8 PHe BAs]
23ty PCR-line probe®3 PCR-SSCPH-& o]&-
& thge] ATFE AlgEdtt.

g ®:

g 2YATHe] FAZFAAAAME rifampicin W
49 AYFF 3349} ZAFARA AAAF 12618 o
qoz &t 27 wigd Fglx DNAE #
§ ¥, PCR-line probe'z} PCR-SSCPj & o]&-
& rifampicin WA o5& YA H o2 HAs}

AU, ol & FAZTAHAAL Aol vimatch

& o

PCR-line probede 2 WATEF 334F 274
(8L8% )M rpoB A%te BadolE BT &
WAL, AFAEF 124 BT rpoB F149 &
do]= gigithk. PCR-SSCPY e a= WAH#S: 33
% 239 (69.7%)°1A rpoB Az EdHolE
A + UMY, ZAFAEF 129 25 rpoB &
Azte] gd¥iole ¢t Rifampicint @50l A
rpoB 432 E9¥o] 4&8 9 PCR-line probey
7} PCR-SSCPRZH] Aol gldtH(p=0.25).

g3 &

PCR-line probe®}2 PCR-SSCP¥a} cj&o}
rifampicin WA& 27| JG¥ = e F2 WY
o2 AlRHY, AEAH FAAFAHHA A9E g
g 5 Qe T BAA f-8% Idger y
Hrh

ZAco] : gggal, WA, B, rpoB, Line
probe assay, SSCP
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