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DPO-based PCR method for specific detection of Yersinia enterocolitica
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ABSTRACT : Dual-priming oligonucleotide (DPQO), with characteristics of simple design, high specificity and annealing
temperature insensitivity, was introduced to develop a DPO-based PCR assay for detection of Y. enterocolitica. A pair of DPO
primers was designed based on 16S-23S rRNA of Y. enterocolitica as target gene, and the DPO-PCR assay for detection of Y.
enterocolitica was established by following optimization operation of PCR reaction system. Sensitivity of the assay was deter-
mined and its specificity and annealing temperature insensitivity were analyzed using conventional PCR as a reference. Results
showed that the sensitivity of the DPO-PCR assay was 1. 43 X10?CFU/mL. Compared to conventional PCR, the DPO-PCR as-
say can efficiently amplify the target gene in the annealing temperature range from 49 to 69 ‘C. The specificity of the assay was
evaluated using 17 bacterial strains and only Y. enterocolitica was in positive result, and no nonspecific amplification was ob-
served, showing high specificity. The DPO-PCR assay provided a new way for rapid and accurate detection of pathogens.
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Tab.1 Primers used in this study
Primer type Code Sequence Product size/bp
Conventional primer YE-CGF 5'- CTTGTTGGGTCTGTAGCTCAGGTGGTTAGAGCGCAC-3' 289
YE-CGR 5'- ATTTCACAACACACTGTGTCTTGCGACCGCAGTACGTT-3'
DPO primer YE-DPOF 5'- CTTGTTGGGTCTGTAGCTC/\GGLHI/\G/\GCGC/\C*S, 289

YE-DPOR 5'- ATTTCACA ACACAC’I‘GTGTCTTGC@CAGTACGT’I‘fS'

1.2.2 @ EE 4] DNA e 00 & ik CGR s il 5e 2 #R

FHD o FARERVERE WL BEEA 45 . 22 0k 1 OO S 1 3 6 7 52 8 G 2.1 DPO-PCR & FERaES  LLY. enteroco-
JD BT mL B 101000 r/min B0 5 ming 58 BIS A yi7504 16S-23S rRNA # [/ #0371, % 3+ DPO 3]
150 L FETH K 1 29 $ /K i 10 min, 10 000 r/min .0 5 Y.z MR R PG, #52 T Y. enterocolitica

Ti;’?ig;;ﬁ;;?‘f{f:;tm o L mnei s mey  DPOPCRATHIFECE L. R J:10 X PCR
N R e BRI T g ffer (Mg free) 2. 5 uL, Taqg DNA B4 (5 U/

DNA R4 (5 U/pl) AHEHE 0.05~0.5 L, LL0.05 pL L
]‘Ei;Mgz‘ (25 mmol/L) Fﬁﬁ?ﬁ[ﬁ] 0.25~2.5 }LLvu 0. 25 FLL)O 1 ML,Mg‘ (25 mmol/L)l. 5 },LL, dNTP(Z

lLﬁii‘dNTP (2.5 mmol/L) A 0. 25~2.5 uL,p mmol/I)1.5 pl, B/ DPO 514 (10 ymol/L)

0.25 pL M4, FWARSF:95C 5 mins95°C 30 $,60C 30s, 4 1.0 pL.DNA B4 0.5 pl, KE FKHFEE 25
72°C 30 5730/[\%%:720 10 min, 35 I W5 B B H Kk R 0 wl,

AR,

1.2.4 DPO-PCR B JCR A HUBHE S I8 iR BE S

#H 49~69°C , #4T DPO-PCR ¥4 1% 56 . 2 350 i W 6% ¢ H

VKA I 14 2R [R) B 5 R B PCR 5190 F 17 R 1;(;)0 L
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1.2.6 DPO-PCR #¢ 5 Eil s R A& 5r 189 /0 1 45 s 48 1B
/RAR KB DPO-PCR 740 1. 1. 1 7 B #k . LS IE AR J7 B 1 /NGS5 RS S BR /R 7% IS B DPO-PCR #6377 S5 O 8 5
e iBE S M:DNA marker 100 ladder;1-2; DPO-PCR B 44 45 5 5
1.2.7  SEERRIFH R ST /N 45 % WK 2% X B DPO- S BIERR. .

PCR Kl F7 35 1o FH T 1 o #9258 52 B8 T4 , 40 ) 445 1 2% o 1 Fig. 1 Developn;errt of DPO-PCR method for detection of Y.
Ko £7 L A7 (SN/T 0174-2011 Hy 11 €0 i /0 i 45 B 46 6 /K enterocolitica

M. DNA marker 100 ladder; 1-2: Positive result of
RIS 5O & 5, DL UE % 7 i 1 SE 1 DPO-PCR; 3: Negative control.
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M: DNA marker 100 ladder. 1-8:iB & & & &K &k N
49.3 °C,52.4 C,54.7 °C,57.3 C,60.1 °C,65.1 °C,
67°C #1169 °C ;72 1-8 y DPO-PCR #" #4545 B, 45 1-8 2y
WAL PCR § 1 45 2%

Fig. 2 Insensitivity of annealing temperature of DPO primers
M. DNA marker 100 ladder. 1-8: Annealing tem-
perature of 49. 3 C, 52.4 C, 54.7 C, 57.3 C,
60.1 °C, 65.1 °C, 67 °C and 69 °C, respectively.
Left 1-8 were results of DPO-PCR; right 1-8 were

results of conventional PCR.
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Fig.3 Detection sensitivity of DPO-PCR method for Y. en-
terocolitica
M: DNA marker 100 ladder; 1: 1. 43 X 10% CFU/
mL; 2. 1.43X10" CFU/mL; 3. 1. 43X 10% CFU/
mL; 4. 1.43X10° CFU/mL; 5. 1. 43X 10* CFU/
mL; 6. 1. 43X 10° CFU/mL;7. 1. 43X 10* CFU/
mL; 8. 1.43X10"' CFU/mL.
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B5: =2t 6. K RME; 7 W ITRE:S:
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W11 AT AT I 5 12 4 B (0 3 4 3K 1A 5 13 B TLOIIA 5
14 BV N PE 5 15 9 M M A BR A 5 16 i BN TR 5 17
LI INT.

Fig. 4 Specificity of DPO-PCR method for Y. enterocolitica
A: Specificity result of DPO-PCR; B: Specificity re-
sult of conventional PCR.

M. DNA marker 100 ladder; 1: Y. enterocolitica;
2: E. sakazakii; 3: Enterohemorrhagic E. coli; 4
E. coli; 5: C. jejuni; 6: A. hydrophila; 7. Sal-
monella; 8: L. monocytogenes; 9: S. marcescens;
10: Shigella; 11: P. wvulgaris; 12. S. aureus; 13
V. cholerae; 14. V. parahaemolyticus; 15: S. he-
molyticus; 16:. V. alginolyticus; 17. V. wvulnifi-

cus.
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% 2 DPO-PCR i # 5 B FS B A9 46 i)
Tab.2 Detection of Y. enterocolitica by the DPO-PCR method in practice

DPO-PCR SN/T 0174-2011
Sample Nos — - — -
Positive Negative Positive Negative

Frozen meat 70 4 66 4 66
Fresh meat 40 1 39 1 39
Chilled food 55 6 49 6 49
Cooked food 32 0 32 0 32

Total 197 11 186 11 186

M4k & BT real-time PCR $ A f1 LAMP 4 K 4,
51 TR A Ak A I I A S O,
(5 1 T s S A 0 R R ) R SR 3 T B
SEALART W 0 25 50 2 B0 ) 2 G JOUR BE [ 1) 2Ry
TRy 38 09 R S50 X 51 ) 7 91 8 7 2 2 BLAST
ST EBAE BB, W ) £ PCR 5130
B TAE R TR,

DPO 51918k — P B 51 B e 1E 75 3% L i ik
THEHMSI YW BIT A E. &iF DPO 5190, R
W i 3", K — N 6 ~15 bp, GC & & 2H
4090 ~80% SR 5 LI ZE A 18~ 25 bp, ffi H Tm f§
KT 65°C, BIK 5'-%, o 1] A 22 3R ok B 2 04 L
(poly Di##2., T DPO 5|4 (k450 , i H A
RGR KR L R TE . IR A5 R R L 49~69°C
B SR BE YL R DPO 5]y ¥ 1T 4875 50 5L 5] 1Y
ARG JE W 51 AR TR HE AT R Ak TR R
PCR 5 W) 7 7 fe 1R AR B . 4 57 PCR Jy vk i,
BARAGR KO EE . B, 5 B PCR 519 4 L,
DPO 519 faiifb T &1+ 5 50580 5 5 .

DPO 5 ¥ poly 1 Y& 45 & J1 55 . 7E DPO
519151 % PCR ¥ 4t , %53 5" 5k 3" /778 3 4~ LA
FHREEASBC . DPO 51 ¥l 25 5 DNA AR i 25, 2 1k
F2 R 3G TR T A S v A AN BE T IR e S R
w41 H DPO 5149 B & UL K 519 8] XE T8 B — 9 4%
PR TR, AR R R B R, DPO
1Y RE S HERR M A e HAR I, 5 H B W ICE X
FZ R FL PCR 5| 49 %5 5 P UL AR X 85 25 A7 AE 28 X
R . I, 5% # PCR 54 4( 1, DPO 3| 4 55 5
PR R 7R 1T DPO 5|9yt , T/ XF 51 9 1) 5 5 2
AT X, SR N FHE B, BT 2 57 1 DPO-PCR
D7 BRI L5 S . A R SE .
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