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Establishment and optimization of a method to identify Burkholderia pseudomallei
based on primer-specific polymerase chain reaction
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[ Abstract | Objective To establish and optimize a method to identify Burkholderia pseudomallei based
on primer-specific polymerase chain reaction (PCR). Methods The whole genome of Burkholderia pseudoma-
llei international standard strain K96243 was used as a template to amplify the 16S rRNA encoding gene by PCR
using specific primers, and the PCR conditions ( annealing temperature, annealing time and cycles) were opti-
mized at the same time. This method was then used to detect Burkholderia pseudomallei from other infectious
bacteria ( Escherichia coli, Shigella dysenteriae, Salmonella paratyphi, Helicobacter pylori, Staphylococcus au-
reus , Streptococcus group A and Streptococcus group B) , and to identify clinical Burkholderia pseudomallei iso-
lates. Results Three pairs of primers were selected to amplify fragments 283 —672, 760 —1 061 and 771 —1 193
of 16S rRNA. The optimized PCR conditions were; pre-denaturation at 94 °C for 4 min, denaturation at 94 C
for 40 s, annealing at 54.5 °C for 20 s, and elongation at 72 °C for 40 s; there were 24 cycles, with the last
elongation time of 1 min. This method was able to rapidly detect Burkholderia pseudomallei from other common
clinical infectious bacteria and to identify 8 clinical Burkholderia pseudomallei isolates at a single colony or
whole genome level. Conclusion The method to identify Burkholderia pseudomallei based on primer-specific
PCR is successfully established and optimized, which facilitates efficient diagnosis of Burkholderia pseudomallet
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and treatment of diseases associated with Burkholderia pseudomalle.
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25 BJHAA 7 2B IR PR TS ( Burkholderia pseudomaller)
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25 BLJR AR B B R 18 T IR PR AR oE T Bk K96243 ( NCTC
13392) 8 MR RSN ES bk (558 B W 1 B 2 Be WHE B B 4k i
HirT ANREERE 1 #k, = H AREBEBE 3 &) . KB E K12
(ATCC 29055 ) . Ji = 75 %% 1 ( CMCC 51136)  f52£ ¥ |11
(CVCC 526) M VIR TEFT 1R (26695 ) | 4 ¥ {01 45 BR B ( ATCC
12600) | F 780 4% Bk B ( CMCC 32213) H1 Z, ) 46 Bk 1 ( CMCC
32204, K E %) o pMDI8-T vector, PCR premix & #| ( K &
TaKaRa) |2 12 3 R 20 42 B & (ARt RAR) 5196 (11
Invitrogen ) | L35 720 ( 35 [E BD) 5% = 1ML A 43 25 40 1 (o [
CDC L YRR FE 1 )
1.2 Fi&
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AR A H 28 B TR SR TR A I B b o TR AR K96243 1) 16S
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BLAST R _E#E4T HEXT, 2047 5 1 B A4 S o
1.2.2 PCR i &cfErfift FHA0TA R D8 2l B i) £ i
S BLIEAR o 78 IR TR I PRAR 1M A AR K96243 4 5 IR 28 1 S
M, 53 BIIMAGH P1 + P2 P3 + P4 P5 +P6 45 1 pl, W45 K

Br283 ~672(F1) 5Bt 760 ~ 1 061 (F2) 1 5 B 771 ~ 1 193
(F3), ffi ] PCR Premix ExTaq X%, M1k & 25 wl ( Premix
ExTag 12.5 pl BAR 1 pl 5149 2 pl ddH,0 10.5 pl) . 4355t
PCR S i )R T 2 3R B 8] AR A B A7 k. 1R IR
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2.1 HF5l4hehikiE

L 16S rRNA 4t 5L R > # 5L (], fifi Ff] Premier Primer 5 5|
WA R AR R I RE, FRE 51K 2 ~ 20 bp, PCR 7=
1) 100 ~400 bp, A 615 2] 20 XF 514, WRIFIEH, 4 5L vk
P73 X, R 1,
2.2 PCR R £kt

A2 B R0 S 7R AR T A ] BRobm M DT Pk K96243 42 BE R 41 1
AR , T % P1 + P2 \P3 + P4 P5 + P6, 43 il 14 F1 F2 |
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B3 A7 BEFL F2 13 ARRERR S Mgl 30tk o 4% 0R JOR
S 54.5 °C 3B KBt a] 435 2 20 .30 .40 .50 .60 s, BBt F1 . F2 F3
WHRREAS S B 44 ok, DERTIR KR BE XS F AT BT e PCR
SR TG R

%L PCR SN B ], 7R PR K IREE 54.5 °C 3B K
A1 20 s Z54FF , PCR JEFR A5 1214 (16,18 20,22 24 26 |
28.30 4>, S5 R, 7 B FL TR 14 AN FR S JT 4 Hh 80T 0L 4%
TR 26 DMEIG 2 SO I (I8 TA) 510 f B F2 78 16 4
PEFRE A TT b6 BURT DL AT, 78 24 ARG 254 500 B (141
IB) s Bt F3 5 )5 BE F2 BBl 7050 4E 16 MGERAI 24 a5
B AR (P 1C) o X e 4h R0 ) 4 SR S L4 )
S0 3 A B, T B PCR ROW IR IR RN % 24 Mt E &
2%,

F1 16S rRNA HIBEFERZR 5| WHYE T

Al " Tull FEB OB RO
314 JFH(5'—3") oy M e s ()

P1 CACTGGGACTGAGACACGG  56.1 100

P

283 ~672  F1 390
P2 CTACGCATTTCACTGCTACAC 53.7 100

P3  GTAGTCCACGCCCTAAACG  55.6 100
760 ~1 061 F2 293
P4 AACCCAACATCTCACGACAC 55.0 100

P5 AGTCCACGCCCTAAACGA 56.0 100
771 ~1 193 F3 423
P6  TGTGAAGCCCTACCCATAA 53.6 100
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ASHTE TR ILIX 3 AN B B, BRI PCR A I 7 e 55 1k
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3008 b=
3 b
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A:F1;B.F2;C.F3
M:DNA #7551 ~ 10 AR I 69 AL B 40 A BEAR 5 11 ~ 20 VAN TE 35 A AR ;1,11 :K96243 B 4k;2 ~9 .12 ~19: 551 1 8 Akl R4 B 4k 510 20 M 3H IR
4 PCR#EMFERFHRNERSBHNLXEEARERER

2.4.2  PCR J5yk Tl PR 43 25 24 S I A 5 3 R T Ay ]
A3 AILAZE B E AR 50 2R R TE A 0 8 BRI R 43 0 b o B AR
K96243 fi 4 55 IR 4 AN S A | A K Y B4~ B 98 R AR, GR ok
54.5 °C 20 s, B 24 MEIR, 095 F1LF2 F1F3 BEE A B
PCR F=¥1 45 1% SN BE S FRL UK R . 25 SR A&l 4 B7w | ik
DU 8 WE2E BIE A 50 28 JK TR B G IR 43 B8 AR AR BB 1 1R F1 F2
N F3 FER R B, d PCR ST J5 ik A5 50k, IR &8 3R % R B2
DS A K B4 B TR ST -t BB Rl 48 H A R B

3 itig

I AR SO R BT N 3L BB AR e i U
TEZR R 7 AR 25 A R HOHT DX 2 AT
FeREHER AR TSR C 2B T ARZ Uk
W), AL E M R I B R R B
i RAEAR 2242, LT RE 88 BAT AT A5 B (HE (17 | AP R
SRGENENR CRHUE i R S RIS
HAE) o Wi gIE e W UL B I JAE 67 A MR 251 K&
PR IILAE , 2248% F 45 0 AN ALAE 45 ™ 85 221 RAE , At
L 90% o MAMZTE 28 B AT AR W) 8GR B9 R A5
(Z T2 5y FE B 5 AR R IR SR 55 )
M A S TR 22 4 XS B H AR v IR P R PR

AR M RE ST IR I 5 R B G HE 1 H R
I JCHRE U 412 Wi 75 0E N T R o

X2 IR O AR TR R IR L A2 IR 2 A P fE
T2 A G A ST T o LT 27 A6 o LAY k20l
FI ELISA 75 $5A46 I 285 103 Hh 0 57 (0 B Al 61 ) LA
BIRZRTTIEC LI T LR RE A 5 IR e 42
LRSI, (ELEAG I 2K SR A1 T 7 K 8 BT 28 3035 22 1)
A 15, TR SR AR v B K T TR R AN BE AT ORI I
i A R B, BRI T O R M Y
UC, ELISA K0 J7 1 A8 BEA R 5112 W 2 S JHLAR s
IR TR 1 B S E A e e R P T B HA A P o s U
el 22 0 AT SR K 9O b i L 1A Ok ke
ELISA A, SRS I 2 S JELAT Bl R A S M A AR
KA ( >99% ) 2Bkt T 1400 . (66% )

Xt 28 B I S R K T A ) A B 2 W R B A%
LA IR AT R M ot R CIA AN R i T
) ALK, WS AR T £ 5 SR I A P R S I R TR S
AR AR B SR A A RN R T
14 2 B R RIUI Ok S T B N B BRIk
Ea AT, AP XT S B AR PO B IR T A 8 R S B
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AN = et S AT RORBR O A R
EIF AT, C AR AR T
X2 B AR e AR R BB UEA T AN R A I S . XTIk
FE A HEE X 16S rRNA 23S rDNA i1 I 43 3k 22 55
1) Real-time PCR'" ™™, fy Fix 2677 ph T P A R
HFFEE S8 it PCR 145 55 () R, i B 16 PR 1
WA —ER IR,

AT B A N PP 2 B A R
PRI o DA BOIE AR o 78 K 18 T A fE T R K96243
[ 16S rRNA gt 541 A7 41, it 1 3 X5
Wy, Ak PCR 9 s 5448, 15 B A PCR v 4%
40 94 CHiAE M 4 min,94 CAS: 40 s,54.5 CiB k
20 5,72 °C #EAH1 40 5,24 PMEI, A AL 1 min, H
PCR A6 75 25 68 A R0 K 28 S 9B A0 v 7B R PR T 5 I
PR L2 A1 TR o D A (R A AT S AR B T L 4 98
VDT (I TSR THERT 1T 4 v €0 3 A R A L Y AL B K TR
MO TAEERRTA ) 2 5072k . BLAb, B 07 B RE A S
B TRV B3 P 5 PR 2 v S I R 73 B8 ) 2 R A
o AR IR B A AR

AW5EiE L Primer Premier 5 #4348 2R B £F &
FAERIT1H 26 A5, AT H PG 0 e iy 3 4kt T
SEERISUE, 45 R X 3 ZRT IR R AR LS, B
DRERE X A3 2SS EAN S g R T g At I PR UL A 4
TR A (R AT ORI SR B TR A7 FE D T TR L A ]
UEBEAT BRI 4 v €0 2 BR A L U K DR R & U BE BR
W) o BARIX 3 255 14 0 5l T Aer il s 8 EL AT R 41
RS BT [ v DL T2 S A B R AR B 1Y
e, AEZFRATTAG 3 A5 1450 A AE R AN [ X, R
PRUEAT I Y 4 S, FEAR B R A G BL T, FRATT 38
FEMETERE 3 551 W R E 0 R %5 1) 2 B e AR v R
IRTETR

L5 HE 558 D7 iR A H, AR B 4 ST 10 TR
BB T TR A TG, 1 A R i B e,
ATr ik AT S5 i PCRASURIEE e v Tk 15 4 , Tk
WS e B 3L AR PCR s Rk HI A5 4. tbak
AT E ] DA B AT B TR VR AT S0, AN SR
fe Al ) A BRI 2 AR AR, R OR 4 i 1A S i
RIS TE] o BEAk, 28 PR A AT A PCR RGN fs 17 et (]
LA 40 min, i1 b BERE HEL UK B R, 1 AN SR BT A AS 3]
1 h, MR TR —ENA R, WXkl 2

iy BRI S R PSR AT RS SR A B A VA A
AEREATAEINAS o X SEA AR 7 S5 221 L P AT ek
dEREAL o

A AT B e B . B A R 9T K <
RIBIFE B b e S At e it

SE Lk
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