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- plasmid 184%% B. pseudomallei &5 unagaLAaN1n

- @euuAFTHaDW 4119 30 AYREN ANFLNARDLIAMNAIINIL
- @8 B. pseudomallei Niwnzliansdaetinedtnzdanioa A 20 Faetin LazFaeting
o dl asl an 1 a A 4 sl d” 1 dy
adenrinmalaedanenensinen linianglee uaznmatudufiaeitmnzae wuie B,
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- FreteadtnznguAnLanIg uinawzma ldwulma B. pseudomallel AU 30 FaLin
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primer WAL probe
primer LAY probe A vinanAselieanuuLanande B, pseudomallei (GenBank
accession no. AF074878) genomic target TTS1-orf2 (Novak et al., 2006) forward primer BpTT

4176F: 5—CGTCTCTATACTGTCGAGCAATCG-3’ reverse primer BpTT4290R: 5-GTGCACACC
GGTCAGTATC-3' probe BpTT4208P: 5-FAM-CCGGAATCTGGATCACCACCACTTTCC-BHQ-3
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NN5LAFaN plasmid standards

f]’]ﬂﬂﬁ‘LﬁNL@‘N’]m&’]?W/Hﬁqﬂﬁ‘ﬁ‘N 183de B. pseudomallel MinZlFansednsedaazdinsia
Ime’l primer AR AL genomic target TTS1-orf2 (BpTT4176F: 5-CGTCTCTATACTG
TCGAGCAATCG-3', BpTT4290R: 5-GTGCACACCGGTCAGTATC-3’) PCR product 115 bp ik
ﬂ’]?LLﬂﬂ?ﬂyuZ\ifmﬂJm DNA gl gel Electrophoresis 11 1.5% agarose gel Lfll'aﬁﬁ agarose gel ludian
%8l ethidium bromide uuinlldasnialEugs UV Eoarsas gel documentation azLHLAL DNA
¥n1sFaL0L DNA #launm 115 bp ﬁﬂﬂﬁﬂﬁu?‘zw%rimﬂ%ﬁm QlAquick gel purification kit
(QIAGEN, Germany) 35n13ANANB124TAATIA a1ntiutin DNA ﬁﬁﬂﬁu’%@méuﬁqmﬁwmﬁﬂ@uﬁq
Tnetidudautes DNA Feufunaimned pGEM®-T easy vector system (Promega,USA) Seld
recombinant plasmid WR2A9NINT transform L?ﬂ]’lzj competent cells E.coli maﬁuﬁ:JM109
(Promega,USA) spread cell suspension adlu IPTG and X-gal for blue/white selection agar plates
WEALNT 37°C W 14-16 Falug anntiwansAaLEen white colony KAE¥1 colony PCR Imeilie
primer SP6 LAY T7 promoter @aninau ﬁfl insert La”f;lﬂu LB broth+Ampicilin 100 pg/ml ‘]_I'S\J‘ﬁ
37°C Y1 14-16 Falug 1A cell Tpavinunifuanaznau 3-5 fadans tdauiify pellet WNAMM
plasmid tne/ldgnaindn3agl QlAprep spin miniprep kit (QIAGEN, Germany) 35n13A13AN9194
7A4iA 11 plasmid AEumnnsansuia e ldiAses automated DNA sequencer (Applied
Biosystem, Solgent) %ﬁ@gj@ﬁ%@:@ﬂﬂuﬂugﬂmm text file 150 chromatogram UK sequencing
FE 1Pn99A92T e lE T sunsa MEGA 5.2 Taetin@ndu DNA Tamunudn e (align) 141
fnaruaunszviai panavilen (homology) 4eaaiae ClustalW anniusinansu DNA 'lu blast u
gufieya NCBI FauansAIzIwLAnTianuAdne Tude B. pseudomallei strain sequence type
Il secretion system protein (ttsS) gene (97% identity) %ﬂ%lﬂu reference L%”@ B. pseudomallei
NNSNASALMN condition MuNzANUBILJAFEN real-time PCR

#1N1911 condition ﬁmmmmmﬂﬁﬁ?m Realtime PCR latii1 plasmid  #1Kunin
concentration 1o/l spectrophotometer (NanoDrop Lite, Thermoscientific) ﬁﬂquEﬂqmﬁuLLaq 260
nm @1uA1 1 22.4 ng/pl M1 condition ﬁLummmmﬂﬁﬁ?m real-time PCR Tmﬂigﬁaqmﬁ”ﬂmzh%gﬂ
Platinum” Tag DNA Polymerase (invitrogen life technologies, USA) master mix sznavfing
Platinum Tag DNA Polymerase 2 Unit, 10X PCR buffer minus Mg 2.0 ul, dNTP mixture 0.2 mM,
MgCl, 1.5 mM, forward primer : BpTT4176F 0.2 uM, reverse primer : BpTT4290R 0.2 yM, probe
© BpTT4208P 0.2 uM, DNA template 5 pl waz DW PCR grade U5uiiunmslilé 20 pl neaaau

Ufj7i3e real-time PCR Ine/ldA304 LightCycler” 480 (Roche, Germany) software version. 2.0
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real-time PCR condition 13znawuiag initial denaturation 95°C 2 1% amplification 95°C 5 AU
60°C 40 NN 211U 45 58U cooling 40°C 30 U Iedfjisenanysal ¥an1saasiiinalag

\@an format absolute quantification IWBANIDIUAN crossing point (Cp)

N19%1 standard curves

1a8414 plasmid kUL 10-fold serial dilution NzAL 10 10" udaNU s real- time
PCR Tmf;lsl"ﬁﬁj primers WAz probe genomic target TTS1-orf2 mﬁﬂml,l,@: condition AN ENINg

Y o | (% [% o | = I o [} .
nagaulifanandnesiu el Cp ndsunadussaansduausatwazANdinduaeg plasmid
dl o ] . aaa U dl % = ] dl A
PAunialu  exponential phase 2egtffizan  AlFANNIRTEUNTN  waRgAINETEDe
(reliability) WATAIINAINL (robustness) 184N1MAdaL (Pestana et al., 2010) WazAN R® AITHAN
NINNT1 0.95 (Ugznna, 2554)

nsnagauAN Ll (sensitivity)
wfiu1ns DNA Anganimsaals (imit of detection, LOD) Tmeiin plasmid wesid@a B.

pseudomallei NFAaanawLy 10-fold serial dilution MiRszAumsdndy 6.53 X107 29 6.53

31

copies/pl WRIMNNIMALBLAILAT real-time PCR genomic target TTS1-orf2 IagluAazssAUNINNg

NAAaLdn 10 AN 1AN Cp gavinai i luwsazsaun A niauiy standard N3 wazinAn 2 SD
Faflupn LOD m1u  verification requirement U84 AANNTANUNTUAZEN  (Food and Drug
Administration, FDA) (Espy et al., 2006)

NNINAKBUAMNAINNZ (specificity)
~ ° A . o e aa oa A
ENARBLUIANANNIEFRLTD B. pseudomallei IaENINsvAReLImaLLAN TN
AU 30 Aaasing Aaedd real-time PCR genomic target TTS1-orf2 (Novak et al., 2006) Ingiinide
WUANEETiARN (Table 1) inarin DNA Tnaldgnarindiidagd DNA mini Kit (QIAGEN, Germany)
ax 1A o
ABNTANANBIBITAATIA
msmmmumwgnﬁm (accuracy)

INBNARALNNAYINYNFadTasID real-time PCR genomic target TTS1-orf2 AMiiuNIg
Y 1 v
nagaulnetinfetname B. pseudomallei Tinzidaliannseeedensaa a1 20 Faeeng LAz
% ] [ % dl ac] aa ] a A o Y ac dgl ] d’l
Faatvadtnziinmalaedsnienensinen lnudnisle uazasatuduioeiaminae linude B.

pseudomallei 1131 50 FivaEine AN FDA nvum (Espy et al., 2006) 81@rin DNA taeldgaarin
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4113931 DNA mini Kit (QIAGEN, Germany) 38N13ANANEI04TAGTA WASAINIINARBLAENT
real-time PCR @9a7 lfazfinsaanadasitangnedeaninngn 90%

d L 1 a 1 o [ L [ 'd .
NSLATENAIDENDTEILRINTIAANSUANARITNUENTTN DNA 22382 B. pseudomallei

Anadeardensaaliidutudne Aoansslnsdmivdniiaitie Tnadenidnanianiise

a

13nuNNen19A fratneazlssinnl 25 NAANTN AU 52 Faating

N9ANARITAUGNSTH DNA 2a3i@a B. pseudomallei

taduazdnsanan liiilugudn unain DNA Feegaaind iiagl DNeasy blood &

1
=

tissue kit (QIAGEN, Germany) tmaninnseiaafoa ATL buffer 180 ul N8unN 56°C 1411 2-3

q U

dluniteauniniieideazeosaumun s vortex Wuszes mm‘fuﬂ@ﬂ‘mmﬁdﬁmm@J’ﬁmmqsqm
anm LALUSN®Y DNA ﬁqmmﬁ -20°C
NNINAFAUAIDENIRIBILHIATIAAEID real-time PCR

11 DNA flainléansaetinaedenyadenan 41uam 52 frating 1sinnsmaaenineda real-
time PCR genomic target TTS1-orf2

NANISNARDY

NANT371 standard curve MNNN9ALAIIEFILLIL absolute quantification 17% dilution 10” Cp =
11.83, 10° Cp = 15.19, 10°Cp = 19.16, 10" Cp = 23.05, 10° Cp = 23.05, 10° Cp = 30.12 (Figure
1) ANTiTNea%4 standard curve Taeliuni X aziluen log 189ANMINTY dilution FiNe7] waz
N Y fluAn Cp A1 Slope Rl&ann standard curve (Figure 2) aziinnsAruiauiluen Efficiency (E)

4

dl =® % a a ] a aaa dld
LW@LL@ﬂQﬂQﬂQWNQﬂﬁ]@QLLﬂzﬂizﬁﬂﬁﬂWWIHﬂqiﬁﬂL%Uiﬂﬁlﬂ\‘lﬂ{]ﬂ’iﬁﬂiﬁﬂ standard curve NAATFDI

P EARNNNNT AU DA RLAT N

IndiRee -3.33 Gern E azlAndu 2 mwgas E = 10
LightCycler 480 AU LA Slope = -3.910 AN Efficiency = 1.802 Error = 0.0752 Y Intercept =
6.284 uaziiiating Cp 11 plot NTALEUATILAAIRNUILIALWAZAMNLENT LIRS plasmid fimumsda
114 exponential phase esUfjfiaen neAlEfudunsauazanudusiusludonnes RS 1iee

L3
o o

Autlsz@nsnigsinaula (coefficient of determination) Winfiu 0.999 (Figure 3.)
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Amplification Curves
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Figure 1. Fluorograph 10-fold serial dilutions used to determine limit of detection of real-time

PCR assay
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Figure 2. Standard curves of the 10-fold dilution plasmid B. pseudomallei
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Figure 3. Linear dynamic range of the real-time PCR genomic target TTS1-orf2
z_gmﬁmqm copy number (Staroscik, 2011)

X ng*6.0221 x 102 molecules/mole

number of copies (molecules) =
(N * 660 g/mole)f * 1 x 10°ng/g

e X = amount of amplicon (ng)
= length of dsDNA amplicon (*660 g/mole = average mass of 1 bp dsDNA)

A1 OD 284 plasmid N3AlAWINAL 22.4 ng/pl BWALRY vector WinL 3015 bp WAz per

product 115 bp AN copy number 284 plasmid IAwiniu 6.53 X10° copies/ul
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NANSNARALANNTD (sensitivity)

mﬂmmmfausﬁyf] 10 m*”q Wudf]izﬁummﬁm%urﬁimmﬁmmiéﬁmmL%”fa B. pseudomallei B¢
lugag 107 e 10° = 326 fia 3,265 copies/reaction G4An7Il#ann standard ns W waRsLEuNANgA
2189 DNA ‘ﬁm%iﬁwhﬁu 326 copies/reaction (65 copies/ul x 5 ul/reaction = 326 copies)
ATUITUNNAN LOD a1nAn 2SD L&y 2,478.38 copies/reaction Amiili 124 copies/yl
NANITVNARALAMNANNIE (specificity)

AINNINARDUITBULATTERWT 419U 30 AI8E AeE real-time PCR genomic target

v
[ o

TTS1-0rf2 Winaausia 30 faatinag ldnuaatndass waznisduilendng (Table 1.)

Table 1. Microorganisms (n=30) used to test specificity of the TTS1-orf2 real-time PCR assay

gram species, strain No. test real-time PCR result
negative Achromobacter xylosoxidans 1 negative
Actinobacillus pleuroneumoniae 1 negative
Aeromonas spp. 1 negative
Bacillus cereus 1 negative
Brucella abortus 1 negative
Coxiella burnetii 2 negative
Escherichia coli 2 negative
Haemophilus parasuis, Haemophilus spp. 2 negative
Leptospira spp. 3 negative
Moraxella spp. 1 negative
Morganella morganii 1 negative
Pasteurella spp. aq negative
Pseudomonas aeruginosa 1 negative
Salmonella spp. 2 negative
Yersinia spp. 1 negative
positive  Listeria innocua, L.monocytogenes 2 negative
Mycobacterium paratuberculosis 1 negative
Staphylococcus aureus 1 negative

Streptococcus suis, Streptococcus spp. 2 negative




fmmmmﬁummwﬁm’ummﬁ (Thai-NIAH eJournal) : ISSN 1905-5048, http:/niah.dld.go.th, Volume 10 Number 1 (May-Aug 2015) : 26 - 41 35

HANISNARAUAIINDNADY (accuracy)

INNINARALTD B. pseudomallei MN1L A a7191 20 Faesin9faeAT real-time PCR 194

4 1
o 1 [ % ]

NAL9NTIY 20 faet1e Tnadn Cp laagludas 15 Ds 20 uaznaaeudaetsaduazdensanliiliae
B. pseudomallei a71143% 50 Faaging FaeRa real-time PCR 1Hinaavusid 50 faatng danan1snagay
dl % % o ady a = v
nlfaanndasitinaeBauarlaNgnéias 100%
NANISNARAUAIRLN9RILITAQEIE real-time PCR
o , o o o , & v g e

HANNINAZeLAdatN9aTtazass N NUINTuANamNz@e LWL B, pseudomallei Hina
AURRITA B. pseudomallei 28R real-time PCR AMNA[NUIL 30 Aaaging
NANISNAFAULUTALLNEUSEIN9AE real-time PCR NUAEN15LNNELTa

-8

AMNNIINAAALAILIT real-time PCR WIHLMBLATN9WNZIED WUdIA0EnaunufioRus
African Grey litauansaide B. pseudomallei #4831 real-time PCR an1421 10 faeeing d49una
d” dgl . % 1 o 1 ¥ [ ¥ 1 d”
NNIWIZITE WULTA B.  pseudomallei 5 Fiaaeing faat1gunufianiug  Electus Minauansaide B,
pseudomallei #q813 real-time PCR 11431 5 faaeind 4aUNanITinzi@ie wWulle B. pseudomallei 5
FaEing FaatnegnsliinaLansiaide B. pseudomallei faeda real-time PCR 4119k 7 fivating dau
d” d” . (% ' [ % 3 = | ad dgj
HANNIINNZITE WUTe B. pseudomallei 1 Fn@eing AwiUEANRFa LN LILUINNTENTIN LT
v aa . 1 ad dqj dqj . o 1 ! as
U35 real-time PCR WUINABIW1IZITAAINNINAIIANULTE B. pseudomallei 11 F@Eing 49uds

Real-time PCR @ N130M39QWLIT8 B. pseudomallei 22 fiaaging (Table 2)

Table 2. comparative between cultural B. pseudomallei and real-time PCR
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Abstract

A gram-negative, soil bacterium, Burkholderia pseudomallei is the causative agent of
Melioidosis, which is an important disease in public health and livestocks. Culture method remains the
conventional standard for diagnosis of B. pseudomallei, but It is difficult and need more experience to
observe colonies and confirm with biochem test. The aim of this study was development on rapid tool
for identification of B. pseudomallei directly on clinical samples which is high sensitivity and specificity.
TagMan real-time PCR assay targets a 115 base-pair region within orf2 of the B.pseudomallei type llI
secretion system gene cluster was chosen and distinguishes B. pseudomallei from other microbial
species. The assays performed with 100% specificity, no crosss-reactivity occurred. The sensitivity
assays were performed the limit of detection was found to be 124 copies/ul. The accuracy assays was
performed 100% agreement with conventional method. This rapid assay is a valuable tool for

identification of B. pseudomallei and may improve diagnosis in regions endemic for Melioidosis.

Key words: Burkholderia pseudomallei, Melioidosis, real-time PCR, TagMan probe



