ABSTRACT

Tuberculosis (TB) has been a serious health problem in our
country. The rising of its incidence rate is believed to be
accompanied with the acquired immunodeficiency syndrome (AIDS)
epidemic. Moreover, the high occurrence of drug resistant
Mycobacterium tuberculosis, the causing agent, contributes
considerably to an ineffective treatment of tuberculosis and therefore
compromises the Tuberculosis Control Program.

Rifampicin is one of the first-line drugs used for TB therapy.
Initial resistance to rifampicin in Thailand was reported to be a total of
8.7% in 1996 by the Bangkok Chest Clinic. Resistance to rifampicin
creates clinical problems as it prolongs the treatment and renders a
poor outcome for the patients. Rifampicin susceptibility testing in
Thailand has largely refied on the conventional culturing method
which usually takes 4- 6 weeks in addition to a 4 week growing
period. This time consuming method augments chances of spreading
drug resistant organisms. Rifampicin has a site of action at the f
subunit of RNA polymerase. It acts by interfering with transcription
and RNA elongation. Rifampicin resistance in M.tuberculosis is
largely associated with point mutations located in a hot spot 1egion
covering 23 amino acids of the rpoB gene which encodes for the RNA
polymerase B subunit. With this known molecular mechanism of
rifampicin in relation to its resistance genotype, we are now trying to
introduce rapid technologies to substitute for both conventional
identification and drug testing techniques. Although there are a
number of rifampicin resistant mycobacteria in Thailand, the rifampicin
resistant genotype has never been studied. We have begun to
search for mutations at the hot spot region of the rpoB gene in 68
isolates (29 from the Central Chest Hospital and 39 from the Bangkok
Chest Clinic) and have found that 85.3% contained mutations in this
region. Codon 531 was mostly found mutated (41.2%). No base
change was detected in 10 sensitive isolates nor in isoniazid,
ethambutol, or streptomycin resistant isolates. Exploring for
mutations in the entire open reading frame of the rpoB gene (3534 bp)
in the rest of 14.7% revealed that DNA sequences of sensitive and
resistant isolates were identical which might suggest an alternative
mechanism of rifampicin resistance or uncertainty of the rifampicin
susceptibility test. However, a new variant of the rpoB gene of



mycobacteria isolated from Thai patients has unexpectedly been
found. Five positions of base sequences in this gene were distinct
from those recorded by the GenBank. The altered positions included
codons 638, 644, 966, 967 and 1173. The new nucleotide sequences
resulted in 9 amino acid changes and one amino acid insertion.

The PCR based methods of density gradient gel electrophoresis
(DGGE) and mutation detection enhancement gel electrophoresis
(MDEE),or heterodulplex formation, were used for development of
rapid detection of point mutations in the rpoB gene. Results showed
that MDEE or heteroduplex formation was a more suitable method as
it was simpler and required no special equipment. The heteroduplex
formation technique can be used to distinquish 10 different types of
point mutation by showing different DNA patterns after gel
electrophoresis. DNA from all 10 resistant isolates showed more than
one band with different migrations whereas DNA from sensitive
isolates always showed only one band with the same migration. This
technique has been extended for detection of mutations in sputum
samples collected from 10 walk-in patients at the Central Chest
Hospital. Only 3 samples showed corresponding results and 7
disagreed. We also checked the identity of M.tuberculosis by BsaAl
cut and the result excluded the possibility of analysing the rpoB gene
from 9 other kinds of mycobacteria. However, this could not exclude
both M.africanum and M.bovisBCG.

We also analysed DNA fragments of the rpoB gene of Thai
mycobacteria as compared to other mycobacteria and other bacteria
occasionally found in the human respiratory tract. M. tuberculosis
could be distinquished from the other 10 bacteria by using PCR-RFLP
generated from 5’ non-coding region and the hot spot region and the
presence or absence of PCR products of 5' coding region Il. 5non-
coding region was able to be used to distinquish between
M. tuberculosis and M.microti and M. bovis BCG but not M.africanum.
5’ coding region could differentiate between M.tuberculosis and other
11 types of mycobacteria except M.africanum. 10 different
mycobacteria but not M.africanum and M.bovisBCG could also be
distinquished from M.fuberculosis using the hot spot region.
Moreover, RFLP pattern of 3' non-coding region containing one of the
new DNA sequences at codons 966-967 could be used to confirm
nucleotide variation in all Thai isolates of mycobacteria.



Genomic DNA typing of 42 isolates of both rifampicin and
muitidrug resistant mycobacteria collected from 5 different parts of
Thailand was performed using 1S6110 as a probe. The samples
included isolates which harbored various types of mutations and
isolates with undetectable mutation in the rpoB gene. Results
indicated that the majority of both rifampicin and multidrug resistant
mycobacteria belonged to the Beijing group ( 48 %). 12% and 17%
were classified as the Nonthaburi group and the Single banded group
respectively. 17% was unable to be classified therefore pooled into
the Heterogeneous group. Copy numbers of 1S6110 seemed to vary
between 0-15. Only 7% showed no 1S6110 DNA sequence. Analysis
of M.tuberculosis DNA sequence by using RFLP of the spacer
between 16S-23S rDNA in all samples containing no 1S6110 DNA
confirmed their characters of M.tuberculosis complex. Isolates from
both detectable mutation and undetectable mutation groups were
found in all classes of genotypes.

[ %4 [ ]
HNARAER
Talsadianiuigmngmenusssaduranlssmaine  Tuilaqiuwadn
i, « [ - & » o o & &
avansaivasinlsafingaiunsaunumssznaraslsaand  uananiinmshaENTas
\#a Mycobacterium tubercculosis Bufluaninanadsadsdmalinsaruannisssuianes
s 1] " d
Faulsaditlgm warliszauanuduiawinnmag
.. . -4 s ar § o0 X 1 -
e Rifampicin \Husmansanilaildsneninlss dalisnsnsaasdauinegs o
ar J . b o =8 1]
8.7% utl 2539 (naeimilsn) nsmasn Rifampicin vandaYalsaiinadesdanisinun
o L ] tl, &t i » J . .
wssillfaaundndnd sullunadeseruld n1sasaavimsaann  Rifampicin
o & = [¥)
saudatalsalutlszmdlnedildianalusmandsadeiiontuvdn  eazldiam
o o =l - o L - ’
wlstanm 46 aiing wasnnidaigiiulauds Jaflumaiiafldiaanuuss
< . & afls a  as . =
Wnlanidraanisunsiia grileangnalasdudu  P-subunit vas @ulgsl RNA
p A’ . — N ar [ ar
polymerase BWAXFUNIUMSTNAATNATALY MRNA nieAasn Rifampicin AAuANNUSAY
. " =2 4 o al . o« ]
NSHILHRIMR9EUN rpoB Fadusiunade B—subumt aaaduldd RNA polymerase WuU31
L) [ » 3 b - .¥ o [ ar =z b
mumdanmsanuaniuiniuluuinunsaaziilu 23 s Tunaunansasstiu mpoB A
ot 4‘ A’ Ld L o ) d“
arndluszauluanarasmsaeni  sbissansminmalianiiaculags andas
ar - ¢ %’ as & ’ . v .
WRIINNSASIAAATEMEaInlsn waznsaawnisnas Rifampicin 1A wiialudszing
%’ ar sS4 i o = o [ ' -
e ssnudeiulsanassasn Rifampicin sTuswaunin  uRdalilasiinisAnyng



wWiaruwlasasiiu e Widasnulsamnnau wavimsAnsmanufindnfuastiu
poB Tutassanaa luideinlsaduau 68 mratuuanlalulstnalng uasnunisein
WY 853 % Taefinsaasilu A 531 numshwwEEIugARB 41.2% Naiila
nunisina il e alsaflofian10 feedns wielwidanAaren isoniazd,
ethambutol WAT streptomycin (REl nsdrsIamInIgEIMaI Y open reading frame UBEU
rpoB 974U 3534 wd T erlinunsinsrdiuoy 147 % sunusifissuuanla
waneetusEuinadanladeusiiaiinasam ﬁav'h'lﬁ'ﬁ'uﬁugwiﬂﬁna'lnmi?-'nyfazn
Rifampicin 3NN I%TAUIL wiafanubiniueuassaansirTinsaa  agslsh
A AN AILANFN B UILALNEY poB stwiadainlsaiusnlaludszna
Ine fumenelslu GenBank 479U 5 Aauwis Aasumiansaasiilufl 638, 644, 966,
967 way 1173 demaldfinsulasuwlasansnasily 9 #2 waziinsaasiluifiaiy 1
Aq

wlawauldatiansasamanuiininirasdulunanan  PCR #i3andn
Density Gradient Gel Electrophoresis (DGGE) W& Mutation Detection Enhancement Gel
Electrophoresis (MDEE) w32 Heteroduplex Formation asaauiasuminaluiiu rmos uas
U9 IMATIA Heteroduplex Formation idumaiiatlimanzaaiiasainilaazainuasli
Aainnaiasiiafias  inallaiigansoasemanuAnln®  uaTLENASIHUANAIIYEY
nstimas 10 atiaidlunmamagey Tneadaanauansisraimsiadauiuaiiey
wludu dleldiunafiaiinasddnassuivaamedilanlsananalsansasan 10
faathe wushfinanishasaanasasiuiies 3 faathe uasiinauande 7 saatne 1
dlavimsasiasausnvuzaasBiualenstensin  BsaAl  annsamananiiuldla
284N153LASIEW /0B AN mycobactera au 9 wium smiubianansausnaanain
M.africanum waz M.bovis BCG 1a

Tunnsigatuisldinisinssiiudou Mdue wesdu poB luidsiulsa
wWiaudisuiinda mycobacteria  iimAusanna wuaRusgAnulaluszuuniadu
wela 10 1in  wsndadulsasansousnsanainuuaideau qlaansldinaiia
PCR-RFLP #ilaaindaelars 5 4assiu rpoB (non-coding region) wazdaansaasiily 23 5
Waa Menadaunisiiaaanan PCR lutaatate 5 aas8u rpoB (coding region) ga3uans
5 wasdu (non-coding region) annsolduanaawanftsEinaid atulsauas
M.microtiwaz M.bovis BCG WA lN@13150UENAANAIN M.africanum 1a 429la1e 5 uas
Su (coding region) #HNSALENANUANANIAAEAIATsABRNAIN mycobacteria 14 11
sfinonu  Maficanum doudasnsassiity 23 Ay annsousniadulsaeanain

[T VA 7 y
M.africanum Wa M.bovis BCG laigunu 8lalind iy RFLP pattern aasdautlans 3 ueq



- = » o wr ' o) » -l ar
Suinudiasuuauanasannireenuld (nsaesiilun 966-967) faannsoldtu
.= o s (=) » o 4
fussuugsnanludaiulsanuanlasnlszinalng
'S v - & é’ ar w ' & ; i
meaamzigluuuaastiauia Tudedulsa 42 Adethe NRasaen rifampicin
v - & . ' ' ar «f Y v
agIAYT uashesssatgattsInnunsusanlaan 5 naludszindlng Inansly
S, L] J’ & d L3 ] ¥ L] ]
196110 WlusRnem fatheilimuadainunstinman uadlinumstnvwailugiv rpos
1 ] % g JJ’ . - i b A’ . 3
nalsingirdndlngreniainisaviaee rifampicin BH1ANT UATABBINAIEBENITIN
ar & 1 & ] % * .
nuapatlungN Beiing 48 % uﬂnuuﬂg'lunq:u Nonthaburi 12 % ndu Single band
: Ly, - T
17% WRENAN Heterogeneous 17 % MAUNUNMSMUMUTAND AauLa IS 6110 BEUTENIN
1] < o A o d
0-15 1 drwdanlinududiumauia 156110 4w 7% Auflarvimsnaaauiie
fusiuaranilu mycobacteria Tunga M.tuberculosis complex Aatmsldinalia RFLP uas
" L] L r | & L
DNA spacer USLITUsEWING 16SUAT23S rDNA naﬂsmgmtﬁaqnmﬁ‘luu 1S6110 WY
' . & % <} ' - o < '
Tungs M.tuberculosis complex waznaannunazlinuanufinlnfuastiu agnszans
L d o L3 L] L] Gt
Tunnngnuas Genotype Fnuldludainlsalanhinuanuuansrsamsimau



