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Establishment of multiplex real-time PCR assays based on HAND system

for the preliminary screening of five diarrheagenic Escherichia coli
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Abstract; The specificity of this method was evaluated by testing
17 species closely related bacteria in the laboratory, and the am-
plification product was analyzed by the Tm value of the
dissolution curve, which had good specificity and could detect five
different virulence genes: aggR for EAEC, eae for EHEC and
EPEC, LT for ETEC, ipaH for EIEC in the same reaction tube.
The fecal simulated samples showed that the sensitivity reached
10" ~ 105 CFU/mL. The multiplex real-time PCR detection
method established in this experiment is suitable for the prelimi-

nary screening of five kinds of Escherichia coli.
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Sl A T A TR ) B A PR 7
TiiE SuperReal PreMix Plus(2X) X 2 7K . Bl Jg B |
D2000 DNA Marker 2 1 %5 PH 241 DNA 4 B ) & Fn 3%

1 MESJik
1.1 #MeE5ik5H

1.1.1 5|9
P 1.2, 9 PR 41 DNA SRR 409 < K AR A LB (A 50 4
1.1.2 5 YNGR

LW Sy M s [ 2 B AT A 2 1R A PR W 10 000X Gelred: £ [E Biotium 2 Al ;

*1 E&E3W
Table 1 Common primers
H 7 L] /0 E =1
t - FHF I (53 Genbank i ) -
H 4T Bk SCHik
LT-F TTACGGCGTTACTATCCTCTCTA 233-255
ETEC LT X83966 275 [7]
LT-R GGTCTCGGTCAGATATGTGATTC 507-485
EHEC 1 cae-F CATTGATCAGGATTTTTCTGGTGATA 899-924
eae 711541 102 [8]
EPEC cae-R CTCATGCGGAAATAGCCGTTA 1000-980
ipaH-F CTCTCAGAGGGTGGCTGACC 1672-1691
EIEC ipaH M32063 90 [9]
ipaH-R TCACGCATCACCTGTGCA 1761-1744
aggR-F GTATACACAAAAGAAGGAAGCAATA 202-226
EAEC aggR 718751 221 [10]
aggR-R TTTGACCAATTCGGACAAC 422-404
*2 MESIYWRSELM PCRAMME T, &'
Table 2 Tail primers and multiple real-time PCR dissolution curve T, values (n=10)
H 5 ¥R
LIRS 519 % Fr 519751 (5—>3) T,
I Bk Bz
Tag-LT-F GGAGGAAGGGTTAAGTGTTATTACGGCGTTACTATCCTCTCTA 315 82.20+0.250
ETEC LT
Tag-LT-R GGAGGAAGGGTTAAGTGTTAGGTCTCGGTCAGATATGTGATTC
EHEC fi Tag-eae-F GGAGGAAGGGTTAAGTGTTACATTGATCAGGATTTTTCTGGTGATA 142 81.05+0.150
eae
EPEC Tag-eae-R GGAGGAAGGGTTAAGTGTTACTCATGCGGAAATAGCCGTTA
Tag-ipaH-F  GGAGGAAGGGTTAAGTGTTACTCTCAGAGGGTGGCTGACC 130 86.45+0.105
EIEC ipaH
Tag-ipaH-R  GGAGGAAGGGTTAAGTGTTATCACGCATCACCTGTGCA
Tag-aggR-F  GGAGGAAGGGTTAAGTGTTAGTATACACAAAAGAAGGAAGCAATA 261  80.5040.150
EAEC aggR
Tag-aggR-R  GGAGGAAGGGTTAAGTGTTATTTGACCAATTCGGACAAC
RESIY Tag-1 GGAGGAAGGGTTAAGTGTTA

T FOIEESIY:R REGIY.

10 X loading buffer: & H B A ¥ £ K (db 22) F R
NEIR

EHFRWZH (N B FE B (NA) b5 B AR 8 AR B 0
HRAHE,
1.1.3 a8 5k

et i PCR AL . CFX384 B, 2 [E 4 SR A 7 5

BE I R 14 - GelDoc XR Biorad 1, 26 [E{(1 5k 23 & 5

P61t : Invitroge Qubit 3 K, 32 [F 38 Bk K R B4
NI

MR A AE 01300 R A T 2% A2 B, 5 [ FE 2R Rk R

&l

BHE A 5
NG B ML 5424 R, 7 [E Eppendorf 23 A
BETR Y %% . VORTEX-5 B, VL J595 177 HoAk DR X 2%
il 18 A BR A 7
1.2 Ak
121 4B MR EE, KT NA B3
B EL37 Ot bR R E BB T 75 B T 5 mL NB
BEFR I ,37 °C,180 r/min, i G IF .
1.2.2 DNA BAR#H 4 B 1.2.1 4155 2 mL. B0
TCUUVE 5 17) B A DLTE 43 5 A 200 L. GAL20 pL. Pro-
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teinaseK,220 L. GB,#§3% .70 ‘C it & 10 min;fil 220 pL
TooK SR G318 ) 5 #5400 TR B 97 W 0 P A5 T b 2R
TUVE A WL B A w0 o 80 951 05 W5 1) R BRE A o i A
500 pl GD. B L 8] 451 8 W5 160 W% B AR hoim AL 600 L
PW B0 o 8] 3505 V80, W i A CB3 il A W 48 o 5 oK W Bt
HE T 2 IR B3 B 5 o R B AR CB3 B AT i B 0
w2 B RRER IN 100 pL TE, 8.0 B i R 310 8 0 8
/) Invitrogen Qubit 3 9¢ 61T UEAT e BE I 2 . 9Kk 5 e
BURAEE

1.2.3 PRI PCR WS dw 4 0 1R 5 R R
¥ B S PCR BN R (20 pl) i 2 X SYBR Green
Mix 10 pL, BE5# (10 pmol/L)2 L. E FMES Y
(10 pmol/L) 4% 0.1 pL Btk 2 pL, BZE K2 5 20 pl;
PCREH Z N 95 C WAL 10 min J5;95 C 10 s,
58 C 1 min #ﬁ 35 B P 5 5 i it 2 R BE 65~95 °C L [H]
fi 0.5 C. 45 s B

1.2.4  ZES PCRAS, AR ILE 3, 9 THEHN
FERGLREA RO D> — RACRIARHS S k™ 1 [ i ) 3 i
FIMPHEATY G R R R IR A4, IR I AT R 1.2.3, 35
W BE M L UK L3 38 7 . 2 B 92 B s I AR R I R
A v R U — o S T (R — SRR R il B 2 A
RETP B R Ml R R B 2 T S TR AN T R
VT g A 2 o7 A R U — b T bk DNA BREAR

x3 mMESIYMREER

Table 3 Tail primer reaction system

N A 7 AR/ pl
2XSYBR Green Mix 10.0
Tag-1(10 pmol/L) 2.0

Em 514 (10 pmol/L)
K514 (10 pmol/L)

0.2Caggk) ,0.1(LT \eae .ipaH)

0.2Caggk) ,0.1(LT eae .ipaH)

AR 2.0
ddH,0 5.0
FERINES 20.0

x4 EEIMREER

Table 4 Common primer reaction system

VA KA/ ul

2XSYBR Green Mix 10
Em 514 (10 pmol/L) 1CaggR LT .eae.ipaH)

[ 514 (10 pmol/L) 1CaggR LT .eae.ipaH)

B 2
ddH,0 2
BER 20
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1.2.5 Z & PCR W4 LB ERAM 17 b FpE
KRBGE B HEATRI, DNA 4252 [R] 1.2.2, PCR & & [H]
1.2.4,PCR R W 2T [A] 1.2.3 A= U4 34 il 2R I v A il 2%
PE HA 5
1.2.6 Z WK PCRIWEZ M RENE BHREIELT
10 WL W 85 AT G A5 4081 1158 Cr 5 19 b5 1 D
#Z(SD) RS 2B (CV)HI
1.2.7  ZRE A HIREAS K

(D WM E SR O H R R AR L TERA
IR FR A 1,37 Cal i 57 R PRI B VL H b
T 5 mL EFERGIEHREES,37 CL180 r/mim, it &K K
Feo AAEMBAKBMELZRMERN LEKRESAl 3X
10° CFU/mI) M 8K 5 64T 10 F5 R B, A L& e i g 3 X<
10° CFU/mL,

(2) ZE{HA0H 0 3 g filFE A58 F 30 mL PBS 1,
RAE%H.

(3) FAFRMFRA B 1.2.7(DMER S 1.2.7(2 1
FEMER W 1 D TUATRHO #ETIRS) . & .

() FEAKZIN : ] DNA 32 B0 & #17 #@ffﬁﬂﬁ
A DNA $2H, H 1.2.5 h 2 B 26 & PCR WK &R K
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1.3 HiEkhiE

iz A Excel 2010 % i 56 £ ¥ 17k
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2 g5
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Figure 1  Single PCR fluorescence curve and agarose gel electrophoresis
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Figure 2 Multiplex real-time PCR fluorescence curves and agarose gel electrophoresis of common primer
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Figure 3~ Multiplex real-time PCR fluorescence curves and agarose gel electrophoresis of tail primer
B B MR E M SR E

Duttas 5 5 £ W] . ecae SIYBEREY 4 EHEC
AEY 3 EPEC. W R 5 EIEC B A S0l & I 4 4y

IE VI AR 22 8L, BF 58 % BULF- JIE A 51 4 oA g IX 43 s 3
RESWRZEXRGITE. ipaH 5198 EIEC 5 &

B RE AT 519, il b £ X ETEC # ipa H 5141 AE
P0G B TR 7 S B AR T HP AT B TG I X%k A A A
24 ZEXMPCRIUEEM.REY

H I 4 R B Bl O M R T Y 2R A R
A—B M 6 .5 R KRBT Co<<500 . RUIHEA R

2.5 FEFEEMERGD

B & 5 7 41, EAEC, EHEC, EPEC. ETEC, EIEC #:
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SLH)Z ® PCR HURPES 10° CFU/mL 45, H TR
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Table 5 Determination of multiplex real-time PCR strains
(%)
#GA 5] 4 PCR 45 =
RS B
LT eae ipaH aggR R L
fOl-
EPEC + = = F
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" (a) Pt
EAEC — — +
o RV ITIRTE
[}
ERGESU NI — — - £
<
ETEC + ﬁ ;
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Reproducible amplification curves and dissolu-

tion curves of muiplex real-time PCR for five

SR B g R kinds of Escherichia coli
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Figure 5 Sensitivity of five simulated samples of Escherichia coli
x6 SMABHESEXHN PCRIESH . ZEY
Table 6 Repeatability andstability of five Escherichia coli multiplex real-time PCR
GRS Ct CvV/% T Bk Ct CcvV/%
EAEC 10.558+0.196 051 2 ETEC 10.791+0.198 567 2
EHEC 15.4924+0.224 491 1 EIEC 8.406+0.149 947 2
EPEC 16.533+0.424 336 3
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