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[ Abstract] Objective To establish a multiplex PCR procedure for simultaneous detection of H. hepaticus, H.
bilis, and H. rodentium, and to preliminarily verify its application value. Methods  Three pairs of specific primers for the
multiplex PCR procedure were designed according to published H. hepaticus, H. bilis, and H. rodentium 16S rRNA gene
sequences, and the reaction conditions of the multiplex PCR were optimized. Results The results showed that all the three
pairs of primers could be used to specifically amplify their target bands of 417 bp, 364 bp and 324 bp. The optimal
annealing temperature was 52°C , the Mg’ " concentration was 2.0 mM, the dNTP concentration was 200 WM, and the
concentration of primers was 0. 625 pwM. The sensitivity of the multiplex PCR for H. hepaticus, H. bilis, H. rodentium was
10 fg. Couclusions A sensitive, specific, efficient multiplex PCR procedure has been established in this study, providing
a good foundation for the detection of H. hepaticus, H. bilis, and H. rodentium.
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Tab.1 The sequences of primers used to amplify 16STRNA gene of helicobacters
ERNERES k)] B H R B
Target genes Primer sequences Annealing temperature Target band
. R B38-F GCATTTGAAACTGTTACTCTG
N H. hepaticus B39-R CTGTTTTCAAGCTCCCC 0% 417 bp
P P7-F CTATGACGGGTATCCGGC 3¢ .
S Pb-R TCTCCCATACTCTAGAAAAGT P
Hrl-F TTGCGAGGCTTGTCCTTG
Wi 14 2 H. rodentium r 50°C 324 bp

Hi2-R TTAGAGTGCTCTACCGAATA
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Tab.2 specific multiplex PCR detection method
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Hh ,Hb, Hr Hh,6 Hb, 6 Hr Hh,6 Hb 6 Hr Hh, 6 Hb, Hr Hh, 6 Hb, 6 Hr Hh Hb, Hr Hh, Hb  Hr

7 :H. h. :H. hepaticus;H. b. . H. bilis;H. r. : H. rodentium
Note: H. h. :H. hepaticus; H.b. :H. bilis; H.r. : H. rodentium
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—— 417 bp

M. 100 bp DNALadder Marker, 1 ; BH ¥4 %F #f ;2 : 28 (X 531 ng; 4
10" ng;5:10 "% ng;6:10 ~* ng; 7:10 ~* ng;8:10 "% ng;9:10 ~* ng;
10:10 7 ng;11:10 " ng

B 1 %38 PCR 2T o s i
M. 100 bp DNALadder Marker, 1 ; Positivecontrol ;2 ; Negative control;
3:1 ng; 4:10 7' ng;5:10 "% ng;6:10 * ng;
7:10 * ng;8:10 ~° ng;9:10 ~* ng;10:10 7 ng;11:10 * ng

Fig. 1 Sensitivity test of the PCR for detection H. hepaticus.

(WLE4) Mg ¥k EEH 2.0 mmol/L( & 5),dNTP ¥
J# 4 200 pmol/L (K 6) , 5|9k & A 0. 625 wmol/L
(E7).
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M. 100 bp DNA ladder marker, 1 BH X5 B8 ;2. 25 FUXS B ;30 1 ng; 4
10" ng;5:10 7% ng;6:10 ~* ng;7:10 ~* ng;8:10 "> ng;9:10 ~* ng; 10,
1077 ng;11:10 " ng
B2 il PCR JH 2T o ek
M. 100 bp DNA ladder marker,1 : Positive control; 2: Negative control;
3:1 ng; 4:10" ng; 5:10 % ng; 6:10 > ng; 7:10 "* ng; 8:10 °ng; 9.
10 ™* ng; 10:10 77 ng; 11:10 " ng
Fig. 2 Sensitivity test of the PCR for detection H. bilis.
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M. 100 bp DNA ladder marker, I ; B 14 X} 52 : 25 (A4 #5301 ng; 4
10" ng;5:10 "2 ng;6:10 > ng;7:10 * ng;8:10 ~° ng;9:10 ~* ng;10:
1077 ng;11:10 ~® ng

3 M PCR WGV S WA 7 R BE
M. 100 bp DNA ladder marker, 1:Positive control; 2 :Negative control;
3:1 ng; 4:10" ng; 5:10 > ng; 6:10 > ng; 7:10 * ng; 8:10 > ng; 9:
10 ™* ng; 10:10 77 ng; 11:10 ~* ng

Fig. 3 Sensitivity test of the PCR for detection H. rodentium.
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300 N 341p
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M:100 bp DNA Ladder Marker
1 ~6:49%C ,50°C ,51°C ,52°C ,53%C ,54C.

B4 A[EER KGR X2 8 PCR 1520
Fig. 4 The influence of different Annealing

temperature for the multiplex PCR.
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4 417 bp

500
400 364 bp
300 324 bp
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M:100 bp DNA Ladder Marker
1~6:1.25 mM,1.5 mM,1.75 mM, 2 mM, 2.25 mM, 2.5 mM

B S5 KN Mg’ WX £ & PCR 1R
Fig. 5 The influence of different Mg’ "

concentration for the multiplex PCR.

M1 2 3 4
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400 — 364 bp
L 324 bp

200
100
M:100 bp DNA Ladder Marker
1~4:150 pM,200 pM,250 pM,300 pM
6 A[F] ANTP 3 EEXS Z 58 PCR 511
Fig. 6 The influence of different ANTP

concentration for the multiplex PCR.
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1500

1000
417 bp

500
400 — 364 bp
ElUL 324 bp

200

100

M:100 bp DNA ladder marker
1 ~5:0.25 uM,0.5 pM,0.625 pM,0.75 pM,1.0 pM
7 ARSIk XS £ # PCR YR
Fig. 7 The influence of different primer

concentrations the multiplex PCR.

M 1 2 3 4 5 6 7 8

1500 bp
1000 bp
417 bp
500 bp
400 bp 364 bp
300 bp

324 bp
200 bp

100 bp

M:100 bp DNA ladder marker
128 XTI 2 0F 53 My 54 w05 285 1 IRV ;6. i (i
ST T WA 258 L IF IE ik 2

8 Z & PCR 5S4
M:100 bp DNA ladder marker
1 :Negative control;2: H. hepaticus;3: H. bilis;4 : H. rodentiton
5:H. hepaticus&H. bilis; 6; H. hepaticus&H. rodentiwn; 7 H.
bilis&H. rodentiwn ;8 ; H. hepaticus&ilis&H. rodentiwm
Fig. 8 Specificity test of the multiplex PCR detection.
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M1 234 5 67

8 9 10

1500 bp
1000 bp

500 bp
400 bp
300 bp
200 bp

100 bp

M:100 bp DNA ladder marker
125 AN BR ;2. Ing;3:10 "' ng;4:10 ?ng;5:10 *ng;6;
10 "*ng;7:10 °ng;8:10 °ng;9:10 ~"ng;10:10 -

9 Z 7 PCR U E b
M:100 bp DNA ladder marker
1. Negative control; 2: H. hepaticus; 3: H. bilis; 4. H.
rodentiton ;5 : H. hepaticus&H. bilis; 6 : H. hepaticus & H.
rodentiwn ;7 : H. bilis & H. rodentium;8: H. hepaticus&ilis
& H. rodentium
Fig. 9 Sensitivity test of the multiplex PCR for

detection H. hepaticus ,H. bilis ,H. rodentium.
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