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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) tuberculcsis. RpoB gene encodes the F-subunit
of RNA polymerase of M. tuberculosis which is the target of RFP. And rpoB gene mutations are the cause of
RFP resistance of M. tuberculosis. Although several reports showed that PCR-SSCP would be a rapid di-
agnostic method for identifying the RFP resistance, there were few reports performed using direct,
clinical specimens. So we performed PCR-SSCP analysis of rpoB gene of M. tuberculosis in direct, clini-
cai specimens.

Methods : 75 clinical specimens were collected from patients at Asan Medical Center from June to August
1996. After PCR of IS 6110 fragments, 43 both AFB smear-positive and IS6110 fragment PCR-positive speci-
mens were evaluated. The RFP susceptibility test was referred to the referral laboratory of the Korean Tuber-
culosis Institute. DNA was extracted by bead beater method. And heminested PCR was done using 0.1ul
(1uCi) [@-®P]-dCTP. SSCP analysis was done using non-denaturating MDE gel electrophoresis.

Results : The results of PCR of IS6110 fragments of M. tubercz;losis were positive in 55(73%) cases of 75
AFB smear-positive clinical specimens. Of the 55 specimens, RFP susceptibility was confirmed in only 43 speci-
mens. Of the 43 AFB smear-positive and IS6110 fragment-positive specimens, 29 were RFP susceptible and
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14 were RFP resistant. All the RFP susceptible 29 strains showed the same mobility compared with that of
RFP sensitive H37Rv in SSCP analysis of 70pB gene. And all the other RFP resistant 13 strains showed the
different mobility. In other words they showed 100% identical results between PCR-SSCP analysis and tradi-

tional susceptibility test.

Concluison : The PCR-SSCP analysis of 7poB gene in direct clinical specimens could be used as a rapid diag-
nostic method for detecting RFP resistant M. tuberculosis.
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FTHELolA] i LA ez e I
AAE AH dFez et wigd AAE Gen-
Probe(San Diego, CA, USA)E o|&3} M. fu-
berculosis complex)-& E1sk Fo A3
oA A5 AAE 9Fslye. =E FEA%A o 7
d¢] H37Rv REFFE 7|E 02 vimalgth.

2. A9 2|

50ml Al@de] 10mle] AdAA < 10mle] NALC
(N-acetyl-L-cysteine)-NaOH&H-& do}lx 20%
7} vortex mixer2 E3etm 1587 A0 W5}
ok BEEFTE 94T 4T lom €A A
& Hell 3,000rpmeg 1587 YB3 A
Hag Wz AAEY 0.5mle) 2EEF4E Y
vortex mixer2 E3gh & DNAFZ| AMg-s}3c).
71 BAH AR o] Rfdoz Hol gl= AH
+ Hl2 DNAFZo) AL&31r}.

3. A7 DNAS| &=

Hurley® 39 W& o $A3l9  1.5ml
microcentrifuge tubed] A&7 ZAX 200ulE Y&
%, 0.1lmm Zirconium Bead 200ul, TEN-&
100ul, phenol/chloroform/alcohol &9 200ul&
£33 & mini-Bead beateroA 327F 275l
AEE 3933} S g AP A
3,000rpmo = 5#7 YA &, AHY 200ul
£ & microcentrifuge tubeo] &7]1 chloro-
form/iscamyl alechol £ 200ul® Y3, 3,
000rpmoflA] 587 dAEsln AHAL oe
microcentrifuge tubeo] AT AN 100ul &
#3ld 3M sodium acetate 10ul®} 100% WS
ethanol 220ul& Y1, —70C JFaro] 155 ¥
g & 10,000rpmeoz 1087 94883 ke, 2
2EAE olgsle] FRAS AASL, TN @
As] AxAATE. 2% DNAE d@F 33 25/

100ulef] &HAAX —20°C o Rt

A 1S6110&de gk FFELAHNE (PCR)
& A3kt 156110229 digk PCR=AL 95
CTolA 583 AR F, 95C 30%, 68C 30
%, 72°C 45%4 35 cycleg AJ83 t& 72°C9
A 5EZF wke-e AFH Fssl9t. 1S61108-4d)
et FHELAANSAA FHe= wEd HAn
& o2 rpoBeAAe] hemine-sted PCRE A
R =

WA= primer rpol059} rpo293& o]83}ho]
215bpe] £H& ZEZ31¢ct. 10pmole/ul promer
rpol05, rpo293& 7}z 1ul® Y1 DNA lulg ¥
& F 17mle] F75E Wolx HF 20ulof HA 3t
Hrt. whe2AL 95Tl SR WAl F, 72
ColA 1%, 95CoIA 3022 35 cycled Aash
s 72°CoA 587 ¥ES-E AH FE39H. A
H3 PCR 4H=S 1:100 WX 1: 1000w A3}
o] primer rpol05¢} rpo273& ©]&3k heminested
PCRe 7|d=2 A&ttt 10 pmole/ul primer
rpol05, rpo273 Z}Z; 1ul¥, 34" PCRARE 1ul,
[e-3p]-dCTP 0.1ul(1uCi), z8]x 16.9ule] 3z}
ZFHFE ol 20ulo] HA gt ez 95
CTollA 583 ¥HeAIZL &, 74ColA 18, 95T
A 30%4 50cycles AlPF b2 72°Cd4 583
g AIE FEIPC. FREsAYgs
GeneAmp PCR System 9600(Perkin ELMER,
Norwalk, CT, USA)& A}83lgied whgdge
20ul8- PCR Pre-Mix Kit (Korea Biotech. Inc.,
Taejeon, Korea)& ©]€3}4t}.

5. PCR-SSCP(single strand conformational poly-

morphism)

0.75¥1¢] MDE gel893} 0.6v]¢] TBE bufferZ
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$4-8H= 75mls) TEMED 30ul$} 10% ammoni-
um persulfate 300ulg 4o gelS NEAUY. %9
a7t Soldde FHEL QIS AEE IS F
8lo] SSCP loading 89} 2ul9} 4o 95°CoA 58
7 MR AH 4 Gl YolM 587 mEd g
9 3uld loadingdla 6WattdlA] 12A)715<F 4-&
ol A7195snt. Ar19Fol B SEue B
2J3te] gel& 3M papero] €44 wrapo g #&-5
80CNA 2AIRERL gel& BEAZ ¥ X-ray film
& cassetted] Wi —70CoIA 12A7F B9
autoradiography-& Al9)slgict,

6. Primers

AHEE primerys thEH 2o primery= Korea
Biotech. Incell 28|ste] A=3}sith. rpold5 : 5'-
CGT GGA GAT CAC ACC GCA GAC GT-3
(26mer)

rpo273 . 5-GAC CTC CAG CCC GGC ACG
ACG T-3’(25mer)

rpo293 : 5'-AGT GCG ACG GGT GCA CGT
CGC GGA CCT-3'(27mer)

1S6110-S : 5'-CCT GCG AGC GTA GGC GTC
GG-3'(20mer)

IS6110AS : 5-CTC GTC CAG CGC CGC TTC
GG-3'(20mer)

1. A

% 757248 ez sgth. ol A 704, 7@
A 2¢), Huel  2¢, ZElm mge)
hydrocele &-<ljo] 1ogo]gitt, o]Fol4 IS6110%
A PCRAAQ HAE A 5290(74%), 71BN
Hol 161(50%), =Y 29](100%),
hydroceleo] 041(0% )2 &8l & 55 (73%) 0]
Sth(Table 1). Aol Az3sieh Faglo] F4
=2gael 1S611084d PCRZATE vty b
A 22 ATN} traced & 2542 169 (64%), 1
+ 14932 94)(64%), 2+ 164)= 14<)(88%), 3
+ Gol& 54(83%), 4+ 149 116)(79%)NA]
1S61108°d PCRZA=7} oFdoldtk(Table 2).

1S611084 PCRZA7} oz UL 55495 o]
ool x| @A WiEE e M) sl ol
HAAY &2 MgE PRI g0 Heol
RFPol| t)& 2404 2318 g1g 4 QW 12418
A 434elM rpoB fAke] PCR-SSCP #4
& Ao

2. PCR-SSCP #4

Z 434%F 294t FTFU H37Rve 548 &

Table 1. Results of PCR of IS6110 fragments in 75 clinical specimens

Specimens Sputum Bronc.hial Pleu'ral Hydrocele® Total
PCR washing fluid
1S6110 PCR(+) 52 1 2 0 55(73%)
186110 PCR(~) 18 1 0 1 20(27%)
70 2 2 1 75(100%)

* Hydrocele of testis
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Table 2. Results of PCR of 156110 fragments according to the result of AFB smear in 75 clini-

cal specimens

AFB smear
PCR Trace 1+ 2+ 3+ 4+ Total
1S6110 PCR(+)  16(645) 9(64%) 14(88%) 5(83%) 11(79%) 55(73%)
1S6110 PCR(—) 9(36%) 5(36%) 2(12%) 1(17%) 3(21%)  20(27%)
25 14 16 6 14 75(100%)

- - 8 :RFP sensitive
PR : RFP resistant

RFPSSSB_SSSSSSSSSSBSSSBSBS

Fig. 1. Analysis of 7poB gene of M. tuberculosis in direct clinical specimens.
The arrows show the reference strain H37Rv. The isolates with different mobility com-
pared with that of H37Rv turned out to be RFP resistant by traditional RFP

susceptibility test.

N

145 olEHS Hyw, lddE UE ol54
BHZEJH(Fig. 1). YT 0|54

T Z9A47AM REPRSAYos #3E9n, te
o]E4< RHel 14d) ¥5 REPYA 2 Buggc}
(Table 3). & 71&2 H&F4< RFPZASFAZA 2
29} rpoBHAAE o|4d PCR-SSCPEAIE 100
% YRR AHE AT

o &
Rifampicin(RFP)& 1963 \d9)] Streptomyces me-

diterraneidlA A& 27" FAYA2ZA 19653%F
B FAgep A A2 ojgdo] gt ojfz ©

7Naol el Sdn SAYFIME A
AAHAN Y AB5T) Phoz Beel $g
& A% 7230 U, Tah 19809 FHHRE
A7 HE AIDSS] 271k 7 Aee) fgol o
A 2&3 EkeER DACHIWAEES) 7
2 2z g9, 58 $elualdae Isonia-
zid(INH) ol gt iAo} 9.2%(1995%d), RFPoj
& WAlo] 5.3%(19953) o o} Hxg AIDS$}
waglo] HARE B MNAES Hagon,
o FudE AIDS7} 271340 gema ok
A" TS 2748 71540l 9t} B3] RFP)
W WS DAY AR 998 Fa% o
&2 X ey el RFPO ga A&

— 1249 —



Table 3. PCR-SSCP results of M. tuberculosis in clinical specimens according to the RFP

susceptibility.
Sensitivity RFP Sensitive RFP Resistant
PCR
SSCP(—) 29 0 i
SSCP(+) 0 - —
P 4 43

SSCP(—) : the result of same mobility compared with that of RFP sensitive H37Rv in PCR-
SSCP of 7poB gene of M. tuberculosis.

SSCP(+) : the result of different mobility compared with that of RFP sensitive H37Rv in PCR
~-SSCP of rpoB gene of M. tuberculosis.
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SIS W 243EA YAz} $98 ol
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8] 231 Qiv}. ol Sl E FANGAE] A
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=N
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merase® encodingdhs §-3Ax1e] B4 9r]e) X3

ol RFPUlst dgtsio] slgel <214 ghn®, 29

ol A% RFP Y442 RNA polymerase2] W3} uf
Foleha At ANt Q&g 7|de w2 n ek,
A2 ¥ARER) Yo A% FAAA WY
S7170] BB $2IM 2P 94 RFP W)
HESE rpoB” HAAe] Aol ol@ Aoz
AR}, rpoB 42 RFP9| 2424190 RNA
polymerase2] £ subunit-& enéoding‘é}% SRR
1993 Telenti T 25t AdTA 25 WA
oo, 1wad osbd RFP WA #odsh= rpoB #
Azle] Eddol -2 HEQRolo|H o] 4
olE-& ol AgHE 69bpH A dojjmz, HE
J AEdwolE 41 w2 IE ¢ J= PCR-
SSCP(single strand conformational polymor-
phism)'§oji} Line probe assay T& o]43hd
RFP UA& ZHstn wzA ddsleles ko] A
E¥a o). BHo g rpoB KA 69bpH-9le)
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A 2L A719] DNARHo|RT d7IMde] Ateld)
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2 9 947)9 wioiz DNAe] 7xAWsE o
AN EQWlE do)A] ¥ & =27]9] DNA
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HEFF H37Rv} vlmatgle of ofF ojulgt of
T30 Aolg RN Ui ¥-8 #Esly] oot
oA w¥HAE thdog g AT Mg o]
Fagel B8] FEFo A4 olglgo] e
ol¢} nlwald Weel o] ol ofefstgic}. 18
1} ojn] ZA4~37AL 2 B8R oF vgre] HAjdl
A SSCPZ#HE vlmstPed] oFF niulg olgAl9
2pol& BAY TF ZF7t RFPo] W ddgo]l B9
saiek mekA g ZAL AL obd BrEA] ¢
& vefA] weel AReiiE o) 2RE VIRE s
PCR-SSCP Zstg wx g4sigon vz 24
AR A3t e F ZRE M2 vinside b
100% dXske A& B Fr). wepd 2 A7
o ZnzA JARAE AY A= B rpoB #
Axe] PCR-SSCPH& RFPUIEE A43] Agdd
& QE oM #8T 94E PEoe Az, a9
1} oju] QR Hish o] WES] TR-o] ol gols}
A7t ke ER olF F O Fylo] TR AsiA
= N=& PCR-SSCPe z7hg AU Nz¢
primerg Ag-eld Wzol Lol & o FY
YT =For T Ao B T 994
AME3A] hol= H= silver staining ¢ A2
Wi e Alzsor s, SSCPyel 23 gdvels
ol W WHE E4¥elE A Zohd
£ 08 A7HA BHES o8t 4 Y
F BAH L &8 WEE AEE o
o2 Az
Agdog, 2979 rpoBH82 PCR-SSCPE
o}&8 RFPUAS] 271088 IuHoe #48 3
Wez 7lgdn.

i w
ko A
PRSI A

Rt

8 9

AyulE .
AYF#9] rpoB FAA = Rifampicimo] A§sle] ok
#2842 vehlE RNA polymerases] S-subunit

£ encoding&l= Aot H& PCR-SSCP
o] thokst WS o438t rpoB FAxke] EdMo]
£ wAgezd Zug oMY AEY
Rifampicin W& 7)o Ag 4= 9l i o
& o Bamrt glch. ey diRE ejokE BAE
oz 9 AEse d3AAE FF Ay

@ a7= 22 gt B arE Jy dudde
Ao s AFe rpoB#AA PCR-SSCPE
o824 rifampicin W& A&3] Add & deA
o}ugrr}.

CHa &l e

19963 695 847k okl M&F o golA
FAATDHEAL 3 75AAE Qalew syt
Z AgTe) 1S611083E ol &3 FHES 94
§0] ¥Aola RFP 254 7AL Far) gld 43
AL oz 519l Bead beatero® DNA
#23lo] heminested PCR-& Alglslga MDE
gel& o]&3te] SSCPE AJgislith. o] ZAAES o)
F FA gigrddgsle] A EAE ol=std PCR
-SSCP Z3#}e} rifampicin 5434 Z23E vin
shdct.

Z o}

7584%  5591(73%)°lA  1S61108Fe i
PCR <kAgoldith. olZolM RFPe) it 72}
7} 8919 434S oz St 294 ¥EFF
ol H37Rve} 5-9¢ #7454 ols4de By,
4de 08 o)g4E Ro 0. $Y8 ol548E
HQl 29¢] 2% A5AAAMS RFPZsAoz W
Hz, I8 o}54E ¥el 144 2% RFP e

ot

S

T v )

Zstel AHIABANA rpoB FHAAE o] 83
PCR-SSCPE4E 100% L5hich

# e

AN AA rpoB FA=+e] heminested PCR
& o]&3 SSCP¥& Rifampicin]Ag A3 &

98 7 e e R Jdigch
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