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ABSTRACT

Research related to MDR-TB have been done either to determine the nature of resistance, nucleotide sequence
analysis, determining the position of a mutation in the region Mtb, phylogenetic analysis, and determination of the
mechanism of drug resistance through in silico analysis of biomolecular. Due to a mutation of rpoB, particularly in
the hotspot or RRDR (rifampin resistance-determining region), then RIF could not inhibit the action of RNA
polymerase because it can not bind S-subunit, causing resistance to RIF. Meanwhile, INH requires activation
process by the catalase-peroxidase enzyme produced by M. tuberculosis. Most of INH resistance occurs due to
mutations in katG gene, the gene that produces the enzyme catalase-peroxidase, so that INH can not be converted
into an active form. Currently identified katG mutations cause only resistance mutations in codon 315. A small part
of INH resistance can occur because of a gene mutation InhA, ahpC and kasA, as well as other genes that correlate.
Here, we reported that results of analysis performed by determining the nucleotide sequence of DNA segments using
the forward and reverse primer amplification product on multiplex PCR. The primer pair amplifying the length of
approximately 0.25 kb and 0.44 kb, respectively for the rpoB and katG. Primer rpoB nucleotide flanking region
between 1521 and 1730, or between codons 507 and 576. Thus, a hotspot for nature resistant to rifampin or also
called RRDR located between codons 507 and 533 amplify entirely. Meanwhile, the determination of the nuclectide
sequence of katG segment bounded by the nucleotide sequence of 675 and 1104. This research has the potential to
determine the appropriate drugs and vaccines in the future through cooperation among various fields of science:
medical clinics, pharmacology, molecular biochemistry, biostatistics, and molecular microbiology ,
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INTRODUCTION

Tuberculosis (TB) is an infectious disease in husneaised byycobacterium tuberculosis bacteria. This chronic
disease characterized by tissue deatarfsis) caused by delayed-type hypersensitivity, namiety ghagocytosis
and presentation of epitopes (antigen recognitigninacrophages in cell surface resulting in a sesfeprocesses
that trigger reactions of T lymphocytes cells [1-3]

The main problem that continues to increase intthatment and control of TB is tHdultidrug-Resistant M.

tuberculosis (MDR-TB) isolates, which is defined by the World Health Organizati®hHO asM. tuberculosis
isolates were resistant to RIF and INH. Treatmért® patients are usually carried out by adminisigthree types
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of anti-tuberculosis medicines with primary choisaifampin (RIF) and isoniazid (INH), then accomd with
streptomycin or pyrazinamide. RIF resistance duentdations in the'poB gene, the gene that produces RNA
polymerase subunfi-and INH resistance is largely due to mutationthankatG gene. With the increasing number
of people with HIV/AIDS cause TB disease WHO catétgs age-emerging disease [4].

Research related to MDR-TB have been done by pusviesearchers. Due to a mutatiompafB, particularly in the
hotspot or RRDRr{fampin resistance-determining region), then RIF can not inhibit the action of RNA polgrase
because it can not bingisubunit, causing resistance to RIF. Meanwhile, INiquires activation process by the
catalase-peroxidase enzyme producedvbyuberculosis. Most of INH resistance occurs due to mutationkait®
gene, the gene that produces the enzyme catalemedsse, so that INH can not be converted intaetive form
[5-7].

Currently, mutatiorkatG identified only cause resistance mutations at no8tbs. A small part of INH resistance
can occur because of a gene mutatit, ahpC andkasA, as well as other genes that correlated [3,7]. ddta
shows more than 95% of RIF-resistdhttuberculosis is caused by mutations ipoB and 60-70% INH resistai.
tuberculosis is caused by mutations katG. Some publications also mentioned that phenotylpida. tuberculosis
isolates that are resistant to RIF or INH but tremeemutations in thepoB or katG gene [8-11].

MATERIALS AND METHODS

Equipment and materials used on stage phenotypamt dwenstein-Jensen medium in test tubed amthar flow

as a sterile for culturiniyl. tuberculosis, and ose sterile pipette, as well as an incul&t®C as a culture incubation.
Additionally, other materials used on stage phemotis RIF, INH, streptomycin, kanamycin, ethambutoid
pyrazinamide. The tools and materials used in ¢is¢ phase of the genotype of whichthermal cycler Perkin-
Elmer GeneAmp PCR System 2400 for DNA amplification, electrophoresis apparatnd a UV lamp
(transluminator) were used to analyze the results of amplificat@entrifuges and a water bath is widely usedat th
stage of DNA isolation, while the micro-tubes, aomith the micro pipette tip is a tool often usadhe analysis of
genotypes. The materials used were Tag DNA polyseeemzyme, the nucleotide sequence of primer, didne,
agarose [12-14].

The collection of clinical specimens

M. tuberculosis isolates obtained from sputum, lung fluid, or ethedy fluids of patients with TB were obtained
from the General Hospital Dok Il Jayapura, PapuaviAce-Indonesia. The collection of clinical speeirs,
followed by isolation and identification conductédring January-June 2016.

Isolation and identification

Isolation ofM. tuberculosis performed with the culture method using Loéwenstinsen medium. The media were
inoculated and then incubated at 37 °C for 4-6 weawmkuntil you see the growth of the colony. Coésnihat grew
M. tuberculosis can not be confirmed due to other mycobacteriagcaw well on this medium [15].

Genotype characterization

Characterization of genotypes is based on an a@salydour genes oM. tuberculosis, the two genes that produce
membrane protein and the other two arerpie® andkatG genes that cause the naturdvbftuberculosis resistant to
INH and RIF. Characterization apoB and katG preferred genotype at codeopoB526, rpoB531, andkatG315
using multiplex PCR and determining the nucleoséguence, while analysis &pA and Rv1877 only use the
method of determining the nucleotide sequence [1]6-1

AnalysisefpA gene, Rv1877, as well as segmentspoB andkatG performed with the method of determining the
nucleotide sequence based on the amplificationesripair. In addition, analysis opoB andkatG performed by
multiplex PCR method that uses three primary, ngrtted forward primer, reverse primer, and the inpemer.
Primer is used to detect mutations in codat(G315, rpoB531, andrpoB526 thus generated by the inner primer
segments called variable of DNA. If there is a rtiata then the 3'-end of the primer can not beguhiwvith its
complement and variable segments of DNA amplifaragprocess can not occur. Forward and reverse pripo8
andkatG gene will amplify segments each measuring 0.2%aukth 0.44 kb [15,17-18]. The results of amplificatio
primer pairs are called non-variable band becabsestmust always be to mark the passage of multiBleR
process.

PCR reactionspoB531 andrpoB526 at initial denaturation on conditions @5 for 3 min; 5 cycles at 98 for 45

sec, 60C for 1 min, and 72 for 30 sec; 5 cycles for 40 sec°@5 59C for 50 sec, and 7€ for 30 sec; 22 cycles
for 50 sec 94C, 55°C for 40 sec, and 7Q for 30 sec; final elongation at 2 for 3 min.KatG315 multiplex PCR
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reaction is conducted initial denaturation undet®€or 3 min; 5 cycles for 1 min 98, 62C for 1 min, and 72C
for 30 sec; 5 cycles for 1 min 95, 60°C for 40 sec, and 7€ for 30 sec; 22 cycles for 1 min % 58C for 40 sec,
and 72C for 30 sec; 7X final elongation for 3 min. A total of 1QL amplification of DNA fragments
electrophoresed on a 1.5% agarose gel with 1% Téffeh stained with ethidium bromide, and visuatiaender
UV light [18].

RESULTS AND DISCUSSION

The diagnosis of pulmonary tuberculosis, especigllyerculosis, can be established by clinical exation,
analysis of patient complaints and physical exationa laboratory tests and radiological examinatidimree
examination results were united for the diagnos$isiloerculosis. One of the laboratory examinat®oi deteciM.
tuberculosis as the cause. In general, the method used isaheentional method such as acid-fast bacilli by
microscopic examination and culture examinationci@lécopic examination is quite fast and economicalstill
lack sensitivity and specificity [7-10].

Microscopic examination of sputum is still consiérimportant in diagnosis using the Ziehl-Neelsesthod.
Sputum microscopy is highly dependent on the camaton of M. tuberculosis in sputum. To get a positive acid-
fast bacilli under a microscope the numbeMottuberculosis at least 5,000 stems/1 mL of sputum. As for checks
culture/culture ofM. tuberculosis is the number of stem 50-100/mL of sputum. Sputgoud to be inspected are
those of the discharge brochus by 5-10 ml with minin content of nasal or oral secretions. Takenriaséhree
times in succession, wherever possible third i®ginl morning of the first day because it is estighdieonchial
secretions accumulate in the lungs while sleepimgght (Fig 1).

A B

Fig 1. (A) The culture of M. tuberculosis Lowenstei-Jensen medium, at théM. tuberculosis catalase test. The enzymeatal ase-peroxidase
is one of the virulence factors oM. tuberculoss because the enzymes help the defense system aggirsoxide M. tuberculosis inside the
macrophage cell; and (B) Test the reduction of nitite to nitrite in M. tuberculosis. This reaction isused to distinguishM. tuberculosis
complex with non-tuberculous mycobacteria. A positie reaction when it changes color to red

After phenotypic characterization of 24 isolatesrevdIDR-TB, then performed a variety of further sedb
determine the characteristics of the genotype,h& multiplex PCR method and determination of nutdieo
sequences. Characterization gboB genotypes aimed at RRDR, mainly codonmB526 and rpoB531,
characterizatiokatG only aimed at codokatG315.

A total of eight samples to amplify two bands fagniaNA for the entire multiplex PCR were performedmely
DNA samples isolates P1, P2, P3, P4, P5, P6, PPan® = isolates from Papua) so that a subseguahysis, the
determination of the order nucleotidésg 2). In addition, several samples to amplify a DNAmsent of band on
multiplex PCRrpoB526, rpoB531, andkatG315 also included in the determination of the nuck®tsequence as
confirmation.
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A B

Fig 2. (A) The results of multiplex PCRrpoB526 and rpoB531 gene. Amplified two bands of 0.17 or 0.18 kb, an@ 25 kb indicates the
isolate iswild-type rpoB531 or rpoB526 as seen isolates P7, P8, and other isolates wltiile result of amplification of the 0.25 kb band
indicates the mutant isolatespoB526 or rpoB531 as P1 isolates and isolates the other; (M) band meer 100 pb. (B) The results of
multiplex PCR katG315. Amplified two bands of 0.29 and 0.44 kb indicatethe isolate iswild-type isolateskatG315 as shown in P6, P7,
and other isolates, while the result of amplificatin of the 0.44 kb band indicates the mutant isolagkatG315 like other isolates

Multiplex PCR and determining the nucleotide sequece of therpoB and katG

Characterization of genotypes by PCR multiplex eledtropherogrampoB andkatG gene showed almost the same
results. Both of these methods show as much adatés did not have mutatiokatG315, 6 isolates have mutations
rpoB526, 12 isolates mutationrpoB531, 1 double mutationpoB531-rpoB526 isolates and one of them is a mutant
rpoB526-rpoB531-katG315.

A total of nine isolates amplifying the two band BNA segments on multiplex PCRoB526, rpoB531, and
katG315. But one of the isolates, namely P3, shows thetrelgherogram different. The presence of mutations
isolates P3rpoB526 not detected by multiplex PCR although repetitimice (duplo). After determining the
nucleotide sequence analysis, mutatipoB526 on these isolates can be detected. Electrophemognawed poB
nucleotide mutation in the other three of the ngmates amplify DNA segmentpoB526 two bandsypoB531, and
katG315. The results of the determination of the nuclemtitquence revealed a number of new mutations, ie
A1534T and C1536G on P2 isolates, and mutation 8L%hd C1654T mutations in isolates P5, as showign3
below. Five other isolates of MDR-TB is not mutatédt there is a silent mutation in isolates P2, &8l P4 as
shown in the following figureHig. 3).

f

i .
M : " j i & I

gyt

GGGCTGG&GGTCCGCGﬁCGTGC'é.CCC GTCGCACTACE

H37Rv Isolate

CTGTCgcACTACc
1 ] =  P3Isolate

Fig 3. P3 isolaterpoB gene electropherogram showing the codampoB552. On the spectral shows the change C1654T nucleatil (codons
rpoB552) and alter Pro (CCG)— Ser (TCG) compared with standard isolates oM. tuberculosis H37Rv. Analysis using DNASTAR
Program on Segmen application
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Isolates P5 which is a multi-sensitive isolatesiégr out to have mutations outside RRDR, namelyntideotide
sequence C1604A (codopoB535) that converts histidine amino acid into a proliagl1,15-17].

Genotype characterization ofrpoB and katG

rpoB andkatG genes each having a length of 4810 bp and 351@Hipe the segment analysis of the nucleotide
sequence of thepoB and katG performed successively in order nucleotide 152301@nd 675-1104 fokatG
segment. On the results of multiplex P@#®B526, rpoB531, andkatG315, in addition to band non-variable and
variable, are also found non-specific band segmehBNA in some samples. It is likely that the nuenibemplate
DNA is added to the PCR mixture too much so that RCR reaction showed specific results. The usiérek
primary on multiplex PCR primer causing the tempeeato well more than one type.

Non-specific band of the multiplex PCR results dd affect the analysis of genotypes fpoB531, rpoB526, and
katG315 because this method is only used to detect theepoe of DNA fragment bands variable size 0.18rd a
0.17 kb for the codonpoB526 andrpoB531, and band measure 0.25 kb for the detection obrcketG315. DNA
samples used in multiplex PCR is the result of lgslils is not measured concentrations of DNA, aagishe DNA
concentration in each sample in a multiplex PCRtiea are different.

The nature resistant to RIF occurs because offibB gene mutation, the gene that produces RNA polysedra
subunit. Approximately 95% of RIF resistant isofaie caused due to thpoB gene mutations in the region of 81
bp flanked by codons 507 and 533. The area is kripnthe name RRDR [7,17-18]. Mutations that oftapgens is

a change Ser531Leu (TG&TTG) and His526Asp (CASGAC). rpoB analysis in this study focused on RRDR
region, in particular codorpoB526 andrpoB531, to determine the cause of RIF-resistant propefethe MDR-
TB.

The results showed about 81% of MDR-TB isolatesewdgtermined by multiplex PCR mutated, whereas ©9%
MDR-TB isolates were not detected mutatpdB526 or rpoB531. These results are consistent with those reported
others researcher, ie more than 70% of RIF-regigtanperties of théV. tuberculosis in the region are caused by
mutations'poB526 andrpoB531 [17-18].

Determining the nucleotide sequence ofrpeB segment showed a very varied in the samples tdifgrhpo DNA
segments band for multiplex PCR. Meanwhile, alnadisthe results of multiplex PCR analysis fgpoB526 and
rpoB531 showed similar results with the determination leé hucleotide sequence. The different results obdhi
from the sample isolates P3, ie nho mutations witlitiplex PCRrpoB526 but electrophoregram results showed
A1576G mutation (codonpoB526) as shown in Fig. 3.poB526 mutations that are not detected by multiplex PCR
amplification may be caused by other segmentsrasudt of imprecision annealing. This imprecisiangrate DNA
bands other but with the same size.

RIF is anti-TB drugs main options used for treathwrpatients with TB. A total of 12 amino acid ichges in theB-
subunit RNA polymerase involved in direct interantiwith the RIF. Substituted 11 of 12 amino acisidaes will
cause nature resistant to RIF. Researcher foune mhan 90% of RIF resistance occurs because ofe¢hetic
changes in the 81 bp fragment RRBBOB gene which encodes thiesubunit of RNA polymerase. Meanwhile,
several studies have showpoB gene mutations that are outside RRDR also careaassstant properties [19-22].

Most of rpoB mutations were detected between 1521 and 173@atigés is a new mutation that has never been
published. This research obtains some isolatesazmtt mutations inpoB outside and inside the region flanked by
the codon RRDRpoB507 andrpoB533. MutationsrpoB contained in the region RRDR besides nucleotide92T
(rpoB531), C1576G and C1576TrfoB526), among which are mutations in the nucleotide eaqa A1538T,
A1534T and C1536G, and C1548T and C1654T (P9)peesent in the sample P2, P5, and P7. G1389C silent
mutations occur at P4 and P9 isolates that allggsitftnt mutations are forms dfl. tuberculosis rpoB gene
polymorphism. This research could be developeddsp@ating the mutation in certain areas to thergemee of
diseases caused by mutations in the coding redian gene in a sequence, locus, organisms, andsothethe
province [23-27].

CONCLUSION

Analysis of determining the nucleotide sequencehin Mtb isolates from Jayapura, Papua provinceoriedia,
conducted by using band segments of DNA amplificafiroduct primer forward and reverse on multipRXR.
The primer pair amplifying the band length of appmeately 0.25 kb and 0.44 kb, respectively for tipeB and
katG. PrimerrpoB nucleotide flanking region between 1521 and 1%80between codons 507 and 576. Thus, a
hotspot for nature resistant to rifampin or alsbechRRDR located between codons 507 and 533 ayngififirely.
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Meanwhile, the determination of the nucleotide sempe ofkatG segment bounded by the nucleotide sequence of
675 and 1104.
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