Y TR ¥ Chin J Biotech 2009, January 25; 25(1): 139-146
journals.im.ac.cn Chinese Journal of Biotechnology ISSN 1000-3061
cjpb@im.ac.cn © 2009 Institute of Microbiology, CAS & CSM, All rights reserved

FMEARE R X
% BT PCR R4 . LU =EF0 48 =E IR Bk o
SR, EBEE MER, BEX, FERE BEE BRAER, TRE, k¥, iNE BRE
244

WY ARG ISR Ry, TRl 518045

=
S

W OE: REF. LWERSELEARSEREE b ERE AT, R 4R HAA R R K R EAFIT 6 Tagman 374+, @it
*f PCR BB Ak % Ao BB A 6 RAL T ik, S AR50 4. W F AR F R MRS 6 % TR KK PCR ik, RAK
X 7 k5 B 47 GBIT 20190-2006 7 ik 4 A &F 17 A R F /Rt 504 DNA F= 200 40 7 F) kR A o2 DNA #AT 2 F R M s oA
M, HAERTFAH AN L RS FIA 100%, AR Y, BEAFS AL, KRB ERE Bk, Binfon 5, BT A
—/N PCR B ¥ B B S A4 4. WL F A48 F 3 AP R RS, MM ERFIE 343, RAELLG, wEIFH E R4 10
1 ERMES, RTAH, LEATASE. M. AR ibIEF M= bt 55 R RE N,

XER: @EeF b AR, $TEHRAPCR, 4. LFERFFRMERS

Multiplex fluorescent real-time PCR detection of bovine, goat
and sheep derived materials in animal products
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Abstract: We designed the specific primers and TagMan probes targeting cytochrome b genes of mitochondrial DNA from bovine,
goat and sheep. We used different fluorescents to label the probes. After optimization of reaction conditions, we set up a multiplex
fluorescent real-time PCR method to detect bovine, goat and sheep derived materials, simultaneously. We finished the detection tests
of 17 kinds of animal DNA and 200 DNA samples from different sources with the developed method and the National Standard GB/T
20190Y-2006 routine PCR method. The coincidence rate of these two methods was 100%. Without electrophoresis or restriction
digestion, the developed method could reduce the test time to one third as routine PCR and identify three kinds of animal derived
materials including bovine, goat and sheep in one reaction. The developed method was approximately 10 times more sensitive than
routine PCR, and was applicable to identifications of bovine, goat and sheep derived materials in feed stuff, meat, milk, pelt and
grease, etc. The study showed that the developed real-time PCR method is a rapid, sensitive and efficacious detection assay for
bovine, goat and sheep derived materials in animal products.
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Table 1 The optimized reaction system and program of single fluorescence real-time PCR detection for bovine, goat or

sheep-derived materials (50 pL.)

. . Primer Probe dNTP Mg?* Taq enzyme
Animal derived o1y umol/L)  (mmollL)  (mmol/L) dosage(U) T CRProgram
Bovine derived 0.55 0.45 0.175 1.75 3.5 95°C 2 min, 40 cycles of 95°C 15 s and 60°C 35 s
Goat derived 0.45 0.35 0.175 2.25 4.0 95°C 2 min, 40 cycles of 95°C 20 s and 60°C 40 s
Sheep derived 0.45 0.40 0.175 2.25 4.0 95°C 2 min, 40 cycles of 95°C 20 s and 58°C 40 s
A Delta Rn vs cycle A Delta Rn vs cycle
350K | 300K
300K | 240K
5 250K | 200K
| = 1w
= 200K | = 160K
& 150K | £ 120K
100K | 100 a 80K
S0K | 40K |
| 0K 1~
0K = - . TC
50K | NTC & Olhéfs 40K L - . NTC & (!l]lc‘rs
15 9 13 17 21 25 29 33 37 40 L5 9 13 17 21 25 29 30 37 40
Cycle number Cycle number
B . L B Dissociation curve
2000000 Dissociation curve 14000.00
: — 10° 12000.00
16000.00 1 10000.00
12000.00 ] §000.00
& 6000.00
8000.00 £ 4000.00 .
4000.00 2200000 | sse 'i
= 0.00 = s
0.00 aA 5 200000 L= NTC & others
~4000.00 NTC & others 60 65 70 75 80 85 90 95
60 65 70 75 80 85 90 95 Temperature (°C)
Temperature (C) C
C M 1 23456789 M 12345 67389
bp
bp 2000
1000
2000 [53)
1000 250
750 100
500
250
100

1 HRBEMERS L PCR(A). AR (B)F1H%(C)
Y R EE IR I 4

Fig. 1 Results of sensitivity tests of fluorescent real-time PCR
(A), dissociation (B) and electrophoresis (C) detection for
bovine derived materials. M: DL 2000 DNA marker; 1-8:
template dilution of 10°, 107!, 107, 1073, 107, 107°, 10°%, 107";
9: negative control (NTC).
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2 WEFERMMRS RN PCR (A) AR 4 (B)FI 8Kk (C)
G B8R B RIS AR

Fig. 2 Results of sensitivity tests of fluorescent real-time PCR
(A), dissociation (B) and electrophoresis (C) detection for goat
derived materials. M: DL 2000 DNA marker; 1-8: template
dilution of 10°, 107%, 1072, 107, 107, 10°, 10°%, 107"; 9: NTC.
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Fig. 3 Results of sensitivity tests of fluorescent real-time PCR
(A), dissociation (B) and electrophoresis (C) detection for sheep
derived materials. M: DL 2000 DNA marker; 1: NTC; 2-9:
template dilution of 10°, 107%, 1072, 1073, 107, 10°°, 107, 107"

G-O-F il G-O-R #J°/ 0.4 pmol/L, 4#%t B-probe Jy
0.3 umol/L, 112E44 G-probe & 0.3 umol/L, #F
R4&F Ovi-probe iy 0.2 umol/L, Ex Taq fi} 5 U. i1k
B 8 1Y S 45442 95°C 2 min, 40 MEFAY 95°C
155 1 58°C 40's, GEAEMI K2 75 min, XJ 17 Fhzh#y
DNA AR 73 5l #4722 H SEIF 9O PCR AN, By 5+
PEHOAS I A | LD SEFIZR SE DNA, 5 14 Fhshy)
DNA JEag i (K 7). X4 IZEM4E DNA
DR 1 4 LU TR G AR A T 22 F S O PCR Al
RE[A] I 4G H 3 Ahsfi) DNA (18 8). 23 lxf2f | 1L
2 45°F DNA Fil =% DNA 9% L TR ARk i £
HALEEOE PCR YA T i th ek, 4558 oK,
3 i — DNA M) PCR 7= il 1 S i AR e
AF 79.4°C~82.1°C Z 1], TRA BN PCR =M%
ff MR R By — i (1 9).

M 1 2 3 4 5 6 7 8 9

4  GB/T 20190Y-2006 & iEM$ K % PCR #&M 89 R 81 /E

Results of sensitivity tests of GB/T 20190Y-2006
method detection for bovine derived materials. M: DL 2000
DNA Marker; 1-8: template dilution of 10°, 107!, 107, 107,
107, 107°,10°%, 107; 9: NTC.

M 1 2 3 4 5 6 7 8 9

5 GB/T 20190Y-2006 FiEMEM % PCR & % L2
DNA MR E IR LER

Results of sensitivity tests of GB/T 20190Y-2006
method detection for goat derived materials. M: DL 2000 DNA
Marker; 1: NTC; 2-9: template dilution of 107, 107, 107, 107,
10°%,10% 107, 10°
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6 GB/T 20190Y-2006 FiRMEmM 5> PCR #2348
DNA IR EIRIGER
Fig. 6 Results of sensitivity tests of GB/T 20190Y-2006
method detection for sheep derived materials. M: DL 2 000
DNA marker; 1: NTC; 2-9: template dilution of 107, 107, 10°°,
10,1073, 1072, 1071, 10°
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Fig. 7 Results of multiplex fluorescent real-time PCR
detection for DNA samples from 17 animals.
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Fig. 8 Res

ults of multiplex fluorescent real-time PCR detection

for mix-template of DNA from bovine, goat and sheep.
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Fig. 9 Results of dissociation test of multiplex fluorescent
real-time PCR products from bovine, goat, sheep and their
mix-template DNA.
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R2 BELERA PCR FH3EF0 GB/T 20190Y-2006 75 5% BYAE fa st N bb 3¢t 45 B2
Table 2 Comparison of results detected by multiplex fluorescent real-time PCR and GB/T 20190Y-2006 method

Test method Kinds of animal source

Feed Meat Milk Pelt Others Total Total

Bovine —derived
. . Goat derived
Multiplex fluorescent real-time PCR )
Sheep derived
Negative
Bovine derived
GB/T 20190Y-2006 Goat/sheep derived

Negative

45 15 9 1 3 73 73
2 5 0 2 2 11

26
10 4 0 1 0 15
49 16 1 1 34 101 101
45 15 9 1 3 73 73
12 9 0 3 2 26 26
49 16 1 1 34 101 101
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WIiE TR Uk AR s rimig & 2 Fhsh
FEA AR AR AR A TR R A, S 1k R R
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