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Detection of bovine, goat, pig and chicken derived ingredients
in animal products with universal PCR-microarray method
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Abstract: We analyzed the sequence of vertebrate molecular marker genes, then we selected the mitochondrial DNA (mtDNA)
16S rRNA gene as marker gene. In order to detect four kinds of animal-derived ingredients, which including bovine, goat, pig and
chicken. We utilized a pair of universal primers, designed four sets of species-specific microarray probes and two pairs of quality
control probes. We optimized the PCR amplifications and hybridization conditions, therefore these four kinds of animal-derived
ingredients could be rapid and accurate detected by this approach. The detection limits were all reaches 1 pg. We established the
detection platform of these four kinds of animal-derived ingredients. This universal PCR-microarray assay provides a new method for
the identification of animal-derived ingredients in the import-export field.

Keywords: mitochondrion 16S rRNA gene, DNA chip, animal-derived ingredients

Fiti % [ B 52 2 1)l A e, B A ] o ] 3 ) 5 . BUE, WSS mE . BoomAR, HEK
WAL R I MEE M AE AWM . R T B Ik A5 . P ] SR JRF 0 2H 20 A B S X 3l P e e A TR s

Received: January 14, 2010; Accepted: April 9, 2010

Supported by: Project of Shenzhen Entry-exit Inspection and Quarantine Bureau (No. SZ2008015).
Corresponding author: Hui Zong. Tel: +86-755-25588685; E-mail: zonghui32@yahoo.com.cn
PRI NS 30 78 SR BRI H - (No. SZ2008015) %1 o



824 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

June 25, 2010 Vol.26 No.6

TR T i 3h s i A I B AR T 5 . HL T
] N A X Bl P B T G I v I i R A
MR . £0AMGIE . ELISA. %38 PCR. #85¢
SE i PCR 455 %o 0 iR W o0 F A2 O ik i N g
ARG R PR | O | R AR I, PR,
T TS — PR RE DL AE R S B ARSI Bh R
M, B R O A 28 3l D TR, R OR AP TR 1 B 4
b 1y 2 A A e A B R

FE RS R R R R B AR S R
T, HEWE U E B HES [ A TR 0 A SRR
()22 Y BURUS B , FIR B ) AR Z2 38 Ho AR, F
ICHIRE S T S OS FE L BR IR ST 243, DASEEL
ZENVBOT Aoy F Z I 2238 SO, 38 o R IR 1 A
ARG AT EE . KRR A B KGR v 2 3
PR 1) 2 5 MR 000 w2 A s 6 R 4 i A et R
AR EA EEE . SEI T R O N
BEN TR AR R R H R A
FEH GRS R, LA RIS R, B AR L
SEPURTIGES o, SRR BE . G 5 3 PR RS I RS
o g R AN . A B R R 2 W B
RIK sk 2 28 1 I R I H AR b AR 2 VR . DRl e
R ISEs e BT A R 45 B B, AR H I R 250
LA 8 5 R = i v i L DRt ) S e BV
MBS 4 ik, SRR R R I 1 2l W U8 1 o
SE RN R WL GE . L, AWFoT 22 sr S
R HRFRXA L I3 Y 4 Fhah i
PUHR I i, BT MRS TR R4 A DU i 1)
B, RESE B — UK R 5E X 2 st IR 1) 1)
PSR o A e, 3R I O ARDRE B B b
7 RN 28 S 0 P AT R R R SR
1 MH5F#®
1.1 #&

AL SRR AL YR SRR WA
AL MBPY. A, BER . KSR SRS R A
R ARG, 3R I [ NSl
IR R T o K S i 4 20 0o A 68 2 I D0 56
UE, 25 AR 3R A8 R ik Z el
1.2 R FIFLEE

208 /2 2 - R R 2 R O R) F b  RAR AR

Journals.im.ac.cn

Y1/ Wl . Ex Tug DNA R4 . INTPs. DNA Marker
DL2000 W {49 T8 (Ki%) ARAF, Bk
DNA 3R 3R . 4 FLERE I [ L st s A= 4
N,

NANO-PLOTTER?2 it i S F£4Y . GenePix4200A
WS H AL . ABI Verti PCR X . BEWE 14 2 4%
(Bio-Rad 22 #l). #L4 (BINDER). %R 140X
DUS00 (Beckman) 4 B R YN H A B 46 56 5 2 Jey Bl A
Hl AL,
1.3 S|4FnERETRYIR T

R A A I Sk o 2F L I B XL fa
S DNA 73 FhRic &R F 51 31T R G50, B
3k mtDNA 16S rRNA LK 4 HARFER . AR SC
HRIE T — X AT P 9% 3 A B 3E FH 519 Universal-
Forward/Reverse!® , 755 ) (/)" 48 [X 6] % H — £ 51
BEE, TR o . RGURPERUSY . R
PeEN 75 H GenBank fY Blastn #{F#EFT L X 43
B, JEUEITSEER 0IE, Zad ik ve it T S Mk By
(4 17 S S BT REES R DN PR T, o s R A 4 B
SENLITAREL I CyS Aric BAME . PR R AT o R
BEWHB 54 ILFE H. X8, AL ERS%ESHY
mtDNA [ 16S rRNA JE K751 JE R . 519 FiEx
BB B B R I T AR R A BR A W SE A,
HARPH) 3% 1,
1.4 BRBH &

FAHPRET FH 1x TE WAl 2292 R 40 pmol/L,
5 50% DMSO “F{RBURS) G 1E W IRET SR A
W, A 384 fLirH, 25 HXTHE N 50% DMSO, #%
AT M BEET B Y, SRR RS R 1, A
R R R el & 37°CHEAEKG 12 h, JH 0.2%
SDS VEMEEVE 2 min, 258§ T /KB 3 ¢, 4K 2 min.
FHILA 0.2% NaBH, B A ] 15 min, A ] #
B S min; B T/KERE 3 K, &YX 2 min, 2 000 r/min
BD 2 min AR, 4CHROCRATE A
1.5 EREEHBESZT

TR ALY i BIEEE 4 DHERE, BRET A
Hefman il 1 s, BANBESIEE 4 17 11 81, 55 1 4
G L AT PR S A R A, SO PR 451 5 A4
i



A Fia e s BRI A e BRI PR

825

Fz1 BMEHERSHERIY. NIRRT ERS
Table 1

Universal primers, species- specific probes and quality control probes used in this study

Primer/Probe name

Primer/Probe sequence (5'—3")

Length (bp)

Universal-forward™® AAGACGAGAAGACCCTTGGACTTTA 25
Universal-reverse® GATTGCGCTGTTATCCCTAGGGTA 24
Probe-bovine Probe 1* 23
Probe-goat Probe 2* 22
Probe-pig Probe 3* 23
Probe-chicken Probe 4* 20
Anchor probe NH»-(T)10-GGGTGGGATCAATTTGG 17
Negative probe NH,-(T)10-CTGGAACAGCCAGAAGGAC 19
Cy5- complementary anchor probe Cy5-(T)10-CCAAATTGATCCCACCC 17

* Probe 1, Probe 2, Probe 3 and Probe 4 are applying for patent protection.

A A A A A A A A A A A
A Bovine Bovine Bovine Bovine Bovine Goat Goat Goat Goat Goat
A Pig Pig Pig Pig Pig Chicken | Chicken | Chicken | Chicken | Chicken
A N N N N N B B B B B
1 ERERRSHRE
Fig. 1 Layout of microarray probes. A: anchor probe; N: negative probe; B: blank control.
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Fig. 2 Agarose electrophoresis analysis of PCR products by primers Universal-Forward/Reverse. M: DNA marker DL 2 000; 1-16:
bovine, goat, pig, chicken, sheep, donkey, deer, dog, rabbit, duck, goose, quail, turkey, artridge, fish, blank control.
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of bovine by Universal-Forward/Reverse. M: DNA marker DL
H R e A5 S ATV, FEARYE STk [ 7145 B A 2000; 1-6: 107, 107,107, 107, 107, blank control.
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Fig. 4 Specificity test result of microarray. A—O: bovine, goat, pig, chicken, donkey, deer, dog, rabbit, duck, goose, artridge, quail,
turkey, sheep, fish, respectively.
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Fig. 5 Sensitivity test result of bovine by microarray. (A) 10™". (B) 1072 (C) 107. (D) 10™. (E) 10™. (F) 10°.
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Fig. 6 Sensitivity test result of goat by microarray. (A) 10~". (B) 1072 (C) 107>, (D) 10™*. (E) 107°. (F) 10°.
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Fig. 7 Sensitivity test result of pig by microarray. (A) 10", (B) 107 (C) 107°. (D) 10™*. (E) 10™°. (F) 107°.
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Fig. 8 Sensitivity test result of chicken by microarray. (A) 10", (B) 107 (C) 107>, (D) 10™*. (E) 107°. (F) 10°°.
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Fig. 9 Repeatability results of hybrization. 1A, 1B, 1C, 1D: bovine; 2A, 2B, 2C, 2D: goat.
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