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ObjectivesObjectives

To share our past experience inTo share our past experience in
Developing Developing oneone--tube nested PCRtube nested PCR for direct for direct 

detection of detection of M. tuberculosisM. tuberculosis complex in clinical complex in clinical 
samples samples 

Developing Developing multiplex PCRmultiplex PCR for for 
identification of identification of M. tuberculosisM. tuberculosis andand

Developing Developing multiplex allelemultiplex allele--specific (MAS) specific (MAS) 
PCRPCR for detection of for detection of rifampicinrifampicin resistant resistant M. M. 
tuberculosis   tuberculosis   



OneOne--tube nested PCR kit tube nested PCR kit 
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In House PCR for Rapid DetectionIn House PCR for Rapid Detection
of  of  Mycobacterium  tuberculosis  Mycobacterium  tuberculosis  complexcomplex

PRINCIPLE PRINCIPLE ::
1. dNTP
2. PCR 

buffer
3. Taq Pol.
4. Primers

DNA Thermal-cycler
Denaturation step
Annealing step
Extension step

1 cycle

2n

(n = number of cycle)

rDNA

DNA
Physical
rupture tech.

DNA
extraction



5 M. bovis and 11 M. tuberculosis isolates

M. bovis M. tuberculosis



DETECTION  LIMITDETECTION  LIMIT

SAMPLESAMPLE SENSITIVITYSENSITIVITY SPECIFICITYSPECIFICITY
SputumSputum 91.991.9 %% 95.095.0 %%

BronchoalveolarBronchoalveolar lavagelavage 70.070.0 %% 84.084.0 %%

Pleural fluidPleural fluid <10.0<10.0 %% >95.0>95.0 %%

Cerebrospinal fluidCerebrospinal fluid ~20.0~20.0 %% >85.0>85.0 %%

16S rRNA gene  100 fg
(1 cell  M.tb DNA ~5 femtogram)

In House PCR 16S rRNA Turnaround time 1 wk

Reference : 
1. Chaiprasert A, Prammananan T, Samerpitak K. et al. Direct detection of M. tuberculosis in sputum by reamplification with 16S 
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2. Charoenratanakul S, Chaiprasert A, Yenchitsomanas P, Pattanakitsakul S, Jearanaisilavong J, Dejsomritrutai W.  Clinical 

utility     of  the polymerase  chain reaction in  bronchoalveolar  lavage in the diagnosis of smear negative pulmonary 
tuberculosis.  Thai  J      Tuberc Chest Dis 1996; 17:1-9. 

3. Gengvinij N,  Pattanakitsakul S, Chierakul N, Chaiprasert A.   Detection of  Mycobacterium tuberculosis from sputum specimens 
    using one-tube nested PCR. Southeast Asian J Trop Med Pub Health 2001; 32: 114-25. 
4. Chierakul  N , Anantasetagoon  T ,  Chaiprasert  A , Tingtoy  N .  Diagnostic value of gastric aspirate smear and polymerase chain 
    reaction in smear-negative pulmonary tuberculosis. Respirology 2003;8:492-6. 
5. Srisaimanee N, Chaiprasert A, Gengvinij A, Kunakorn M, Prayoonwiwat N.  Evaluation of in-house optimized semi-nested     

PCR and EIA for direct detection of mycobacterial DNA in CSF.  Asian Pac J Aller Immunol 2002;20(4):267-77. 
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The test is used at Fact. of Medicine The test is used at Fact. of Medicine SirirajSiriraj
and ISO 15189and ISO 15189 accredited by Bureau of accredited by Bureau of 
Laboratory Quality Standards MOPHLaboratory Quality Standards MOPH

Retrospective analysis from 27.12.2006Retrospective analysis from 27.12.2006--12.9.2008   4,972 12.9.2008   4,972 
samples tested samples tested 
Smear +  Culture + PCR +      266    sampleSmear +  Culture + PCR +      266    sample

PCR PCR -- 18    sample18    sample
Smear Smear -- CultureCulture + PCR +      290    sample+ PCR +      290    sample

PCR PCR -- 279    sample279    sample
Smear Smear -- Culture Culture -- PCR PCR -- 4,101    sample 4,101    sample 

PCR +        18    samplePCR +        18    sample

sensitivity for sensitivity for smsm+   92.6%+   92.6% smsm-- 51%51%
specificity for all      99.6%  specificity for all      99.6%  



Multiplex PCR kitMultiplex PCR kit





Molecular Identification of Mycobacteria by
“home brew” kit or tests

Identification of  M. tuberculosis and TB
complex by multiplex PCR based on KS4
and mtp40

Positive culture Crude  DNA
AFB  +ve

multiplex   PCR

Gel  electrophoresis

Boil in TE

20min.



Using InUsing In--house PCR with specific primerhouse PCR with specific primer

Specific primers fromSpecific primers from::
KSKS44,, and and mtpmtp4040

Able to identifyAble to identify::
MM.. tuberculosis tuberculosis (1,3,4)(1,3,4)

MM.. tuberculosis tuberculosis complex complex (2)(2)
NTM NTM (5)(5)

Detect DNA band by electrophoresisDetect DNA band by electrophoresis
QQ..CC..with known species with known species (+/(+/-- controlcontrol)) TATTAT:: 11--22 dd

SenSensitivitysitivity 9898%, %, SpecSpecificityificity 99%99%

768 bp. KS4

396 bp. mtp40

M       1 2 3 4 5

Reference : 

Chaiprasert A, Prammananan T, Tingtoy  N, Na-Ubol  P, Srimuang  S, Samerpitak  K,  Rangsipanuratn  W.  One-tube multiplex PCR provides an alternative, inexpensive method for rapid 

identification of  Mycobacterium tuberculosis. Southeast Asian J Trop Med Public Health 2006; 37: 494-501. 



768 bp KS4

396 bp mtp40

768 bp KS4

396 bp mtp40



The test is used at Fact. of Medicine The test is used at Fact. of Medicine SirirajSiriraj
and ISO 15189 accredited by Bureau of and ISO 15189 accredited by Bureau of 
Laboratory Quality Standards MOPHLaboratory Quality Standards MOPH

Retrospective analysis from 01.12.2005Retrospective analysis from 01.12.2005--
01.05.2007:   3,654 LJ/M7H10 cultures tested: 01.05.2007:   3,654 LJ/M7H10 cultures tested: 
M. tuberculosis                           M. tuberculosis                           2997  isolates2997  isolates
Tuberculosis complex                 381   isolatesTuberculosis complex                 381   isolates
NontuberculousNontuberculous mycobacteriamycobacteria 276  isolates276  isolates

Turn around time (TAT)       1 working dayTurn around time (TAT)       1 working day
Price per test (reagent cost)   1 US$                      Price per test (reagent cost)   1 US$                      



Press release in 2003Press release in 2003



Development of  a  multiplex  nested  PCR  for
detection of rifampicin resistant M. tuberculosis

RPOR-1
RPORRPOF

Hot spot region

A511F
A516F

A526F
A531F

rpoB gene



Amplified products of the simplex PCR with the  primer, RPOR-1 
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The MAS-PCR of the strains with the known mutations

25
-bp D

NA la
dder

Stra
ins w

ith
 m

utat
ion

 at
 53

1

Rif-s
en

sit
ive

 st
rai

n

Stra
ins w

ith
 m

utat
ion

 at
 52

6 

Stra
ins w

ith
 m

utat
ion

 at
 51

6

Stra
ins w

ith
 m

utat
ion

 at
 51

1 a
nd 51

6

Stra
ins w

ith
 dele

tio
n betw

een
 co

don
51

3 a
nd 51

6

Rif-s
en

sit
ive

 st
rai

ns

Purif
ied

 D
NA 1 

ng

Posi
tiv

e i
nter

nal 
mark

er

Sensitivity 94.2%, Specificity 100%, PPV 100%, NPV 95% 
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