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Establishment of Real-Time PCR and Molecular Beacon Detection Method for Bifidobacteria

WANG Chao MENG Xiang-Chen ™ *

Key Laboratory of Dairy Science  Ministry of Education ~ Food Science & Technology College
Northeast Agricultural University —Harbin 150030

Abstract To establish a simple sensitive accurate and rapid detection method for bifidobacteria. Molecular beacon probe and primers were designed
and sythesized according to the conserved gene of Bifidobacterium in GenBank and then reaction parameters of real-time PCR were optimized. For
Real-Time PCR and molecular beacon detection for bifidobacteria the intra-assay and inter-assay coefficient of variation were both less than 5%
indicating good reproducibility of this method and no non-specific amplification was observed either. Compared with conventional PCR  this method
is more sensitive and faster and the detection limit was 5.7fg/PCR for bifidobacteria DNA. A linear standard curve was obtained between 2 x
10 CFU/mL and 2 x 10*CFU/mL R > 0.97 . The method of Real-time PCR and molecular beacon detection for bifodobacteria has many
advantages such as being sensitive specific simple and fast and this method can be used in situ detection of bifidobacteria quantitatively.
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16S rRNA/16S 1DNA
- PCR

1
1.1
B . longum ATCC15707
CGMCC
E . coli ATCC 25922
7
6 13 KLDS
KLDS-DICC
1.2
7500 Real-Time PCR 9700 PCR
Applied Biosystems F-4500
Taq DNA dNTPs
ROX Reference Dye
Invitrogen
1.3
GenBank http //www. ncbi. nlm.
nih. gov 34 16S rRNA/16S
rDNA ClustalW  http //www. ebi. ac. uk
DNAman
16S rRNA/16S rDNA
16S rDNA
M58739

Primer Premier5.0

Beacon Designer 2.0
FAM
DABCYL

Bif-F 5'-TCTGGCTCAGGATGAACGC-3’
Bif-R 5'-CACCGTTACACCGGGAATTC-3’
Bif-MB 5’-FAM-CCAGGCATCCGGCA-TTACCAC-
CCGTCCTGG-3"-DABCYL

1.4
1.4.1 DNA
0.5¢g 10 x 0.8%  NaOH
2 1 100mmol/L

2007 34 6

Tris HCI pH9.0  40mmol/LL EDTA pH8.0 2% SDS
1 2.5mL

0.5mL 10% SDS 1.5mL
10min 50C
lh Smin 1 3mol/LL
1.5mL 15min
/ 24:1
2
70%
3 S50uL TE 3mg/
mlL RNase 15min
-20C
TE ImL ODgy =1 10000r/min
10min S50pL. TE 10mmol/L
Tris-HCl pH 8.0  1mmol/LL EDTA pHS.0
2 50pL NTE 10mmol/L Tris-HCI pH 8.0
Immol/L. EDTA pH8.0 0.9% wt/vol NaCl
98°C 10min
15000r/min 10min
RNase 3mg/ml,
15min - 20°C

1.4.2 Real-Time PCR 50uL
PCR Buffer 10x 5pl. Mg™* 25mmol/L
8ul. ANTP Mixture 2.5mmol/L 4pL. Bif-F 10pmol/L
Bif-R  10pmol/L Bif-MB  5pmol/L 1pL Taq
DNA Polymerase 2.5U/pl. 0.5pl. ROX Reference Dye
2ul. Spl 94°C x 3min
—>94%C x Imin—>40°C x 35s—>59°C x 30s —>72°C x
Imin N =40

1.4.3 Real-Time PCR

Mg *
Real-Time PCR
Mngr
1.4.4 Real-Time PCR
Real-Time PCR
LogCFU/mL

Ct

Real-Time PCR
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1.4.5 - PCR PCR DNA
1 2.2 Real-Time PCR
2
RFU 1 2
DNA 10 0.8pmol/L 0.4pmol/L. Mg
DNA 4.0mmol/L
PCR 3 Mg
DNA 6d RFU Ct Ct
Real-Time PCR 50uL
1.4.6 - PCR PCR Buffer 10 x Spl. Mg™* 25mmol/L
8 8ul. dNTP Mixture 2.5mmol/L. 4pL. Bif-F 10pmol/L
- PCR Bif-R  10pmol/L. Bif-MB  5pmol/L 4pL. Taq
SAS DNA Polymerase 2.5U/ul. 0.5l ROX Reference Dye
2uL SpL
0.05 2.3 Real-Time PCR
LogCFU/mL
2 PCR
2.1 DNA Ct
2 x 10°CFU/mL
DNA v 2 x 10* CFU/mL
2 x 10°CFU/mL ~ 2 x 10" CFU/mL
DNA R 0.97
DNA OD 4,/ OD Real-Time PCR
1.8~2.0 0D,/ OD 5y, 2.0 DNA 1 3
2.4 - PCR
Gueimonde "'
TE 2.4.1 14 14
DNA DNA Real-Time PCR
10y ——0.2umol/L/0. [pmol/L.
09 —=— 0.21mol/L/0.2umol/L

—&— 0.4pumol/L/0.2umol/L.

0.8
—%—0.4pmol/L/0.4umol/L
g 07 —=— 0. 8umol/L/0.4umol/L.
g 06f —e—0.1umol/L/0.2umol/L
5 osh —e—0.2umol/L/0.4umol/L
3 — ,
§ 04k 0.4pumol/L/0.8umol/L
=

Cycle Number

1 / Real-Time PCR
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L6r —¢— 3.0mmol/l. —&— 3.5mmol/l. —A— 4.0mmol/L
14 F —e— 45mmol/lL. —%— 5.0mmol/l. —o— 5.5mmol/L
—+— 6.0mmol/L.
12 F
g L0
=
2 08
g
=
= o06fF o sc00
0.4
0.2
0
0 5 10 15 20 25 30 35 40
Cycle Number
2 Mg’ Real-Time PCR
1 Real-Time PCR Ct
LogCFU/mL 8 7 6 5 4
Runl-Ct 14.41 16.21 20.87 24.55 26.96
Runl-Ct 14.22 15.77 21.23 25.38 27.29
Runl-Ct 14.38 16.39 21.18 26.75 28.12
Mean + SD 14.34£0.08 16.12+0.26 21.09+0.16 25.56 +0.91 27.49 +0.49
Wr Time PCR 4
25k V= -3.574x+42.364 DNA
R*=0.9746
20
o by PCR
10 -
PCR 40
5 -
I s 6 7 O 2.4.2 DNA
LogCFU/mL
] 10 Real-Time PCR
3 Real-Time PCR
5.7fe/PCR 5
14 PCR
S 14 570fg/PCR 6
2 Real-Time PCR PCR
Real-
1.6 p — B.lactis —8— B.bifidum
—&— B.infantis —h— B.longum
L4T —s— Bbreve —e— B.adolescentis
12 b —* BlongumATCC —e— L.bulgaricus
—=— L.acidlophilus —— [.casei
o 1OT —a— Liaciis —h— S.thermophilus
S L —&— L.coli
3 0.8
E 06T
= 04F
02 F
0 i o s
02t 5 10 15 20 25 30 35 40

Cycle Number

4 DNA  Real-Time PCR
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18r —e—570n; —®—57ng —A—57ng
Lef —%— 570pg —*—57pg —®—57pg
14 F
2 —— 570fg —=— 57fg
% 1.0
2 08
0.6
0.4
0.2
0
0 40
Cycle Number
5 DNA  Real-Time PCR
2 Real-Time PCR PCR Real-Time PCR
DNA Real-Time PCR
PCR
/PCR 2 x 10’ CFU/mL
570ng 11.36 Molo2 A 4 5 4 7 8 9 10
57ng 14.74
5.7ng 15.16
570pg 21.67
500 bp—
57pg 24.55
5.7pg 26.80
570fg 29.66
571g 32.81
5.71g 36.96
0.57fg 0
0 0
6 DNA
100 ATCC15707
2 x 10°CFU/mL 10 3 Real-Time PCR Ct
Real-Time PCR
5 2x 108 2x 107 2x10° 2x10° 2x10* 2x 10° 2x10°
2x 10°CFU/mL Ct 35.25 7 3 CFU/mL
2 x 103CFU/mL Ct 14.18 15.62 21.59 24.88 27.67 32.10 35.25
Ct
30p —8—2x108 CFU/mL  —— 2X107 CFU/mL
—— 2X10° CFU/mL. ~ —%— 2x10° CFU/mL
25F —®—2x10* CFUML  —+— 2x10° CFU/mL
—=— 2X%10% CFU/mL
g 2.0
2
g 15
=]
=
1.0
1.0
0
0 5 10 15 20 25 30 35 40

Cycle Number

7 Real-Time PCR
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2.4.3 Real-Time PCR
4 4
(Y 5% Real-Time PCR
4
1 2 3 4 5 6
Mean 19.377 19.345 19.435 19.182 19.585 19.244 19.361
SD 0.325 0.285 0.338 0.410 0.271 0.445 0.063
CV % 1.68 1.47 1.74 2.14 1.39 2.31 2.31
2.5 - PCR
- PCR
8 8
B. bifidum
P <0.05 7
P>0.05 5
5
- PCR
LogCFU/mL + SD Ct+ SD LogCFU/mL + SD
B. lactis 7.64+0.06" 22.18 +0.22 7.62+0.04"
B . infantis 8.44 +0.02* 19.35+0.07 8.69 +£0.06"
B. longum 9.40+£0.02* 15.91+0.07 9.41+£0.04*
B . adolescentis 9.34+0.02* 16.15+0.07 9.26 +0.00"
B . longum ATCC ~ 9.30+0.00* 16.30 +0.00 9.10+0.02*
B. breve 9.40+£0.07* 15.92+0.26 9.42+0.03"
B. bifidum 9.79+0.00" 14.54+0.02 9.46 +0.00
B. breve 9.66+0.04" 14.97+0.13 9.90 +0.02*
P<0.05
3

48h

5%

10

11
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2h
- PCR
4h
- PCR
- PCR

S

PCR 100

DNA 5.71g/PCR

2 x 10°CFU/mL
2 x 10°CFU/mlL ~ 2 x 10* CFU/mL
97%
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