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PCR-mtDNA for Detecting Components of Duck Origin
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Abstract: Mitochondrial cytochrome oxidase 111(COIII) of duck was successfully amplified by PCR-mtDNA with duck muscle DNA
as the template (GenBank Accession No. DQ655706). Cloning sequence analysis shows that the 784 bp nucleotides of COIIl gene
were contained. Through homology analysis, we confirmed that the cytochrome oxidase I11 (COIII) was relatively conservative. The
method of PCR-mtDNA can be designed to detect the components of duck origin. And then, the method of PCR can be applied to
amplify with the muscle DNA of various animal and feedstuff as the template, repeated verification, the primer (P3, P4) with strong
specificity and good stability is screened, which can only amplify the sequence of duck. The special sequence contains 226 bp, the
amplified product of 226 bp was sequenced and analyzed, it showed 100% homology with duck mtDNA COIll gene, which proved
the accuracy of the special primer. The test that used different concentration of DNA with P3 and P4 is the sensitive experiment by
PCR. The result showed that the primer has much specialty and rather sensitivity. So it is a way to detect the duck origin in the
muscle of various animal and feedstuff.
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about 934 bp

1 PCR =¥k E
Fig.1 The COIIl PCR products
M: DL-2000 markers; 1, 2: the PCR products
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ATPase6 5 [H 1 545 i) tRNA-Gly JE[K . sLFERY
FE[H 7514 545 DQ655706
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H 7R 250 CONIAZ T IR FI 2 ZE MR T 91 LA, 45
SRR BAT R P A AN . 2 IR T 91 i [a] U5
P A S R AR 25 2R

M 1 2
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1000
750

about 934 bp

2 PAMEERER PCR EE
Fig. 2 ldentification of the positive clones by PCR
M: DL-2000 markers; 1, 2: PCR products of positive clones

1 M

bp
2000

1000

about 934 bp 250

3 EHRHMH DNA BRI EE
Fig. 3 Enzyme analysis for the recombinant
M: DL-2000 markers; 1: the recombinant digested by Sph T and Sal I
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Table 1 Comparision of homology(%) among COIlIl from poultry mtDNA

GenBank accession No. Scientific name

Ratio of (A+T) (%)

Nucleotide homology (%) Amino acid homology (%)

DQ655706 Anas platyrhynchos 48.53
AF090337 Aythya americana 50.00
NC007011 Branta canadensis 50.26
DQ083161 Cygnus columbianus 50.89
AF363031 Anser albifrons 49.62
NC007237 Gallus bankiva 50.51
NC_004575 Coturnix chinensis 54.33
NC_007227 Alectura lathami 49.11

90.6 97.7
89.0 95.8
88.6 95.8
88.6 95.8
84.6 91.3
82.5 91.7
83.8 93.2

222 JIEF T Yn9 R iE

R BRSS9 P3, P4 435 %S | 25 i
DEPE RS B AR . XS RS KRG BEE | ESEY Y
B ECE MY ST RTHILAHS
DNA 4T PCRY™ 1, 45 BRIG K 2 B ik 1 43 1) 1)
BEINA AR 1G HRE M4 (8] 5), F kT DA AP
W5 140 P3 . P4 Sk s IS IS Ytk 1l o R S 1k 5 1
(BB 38 G S 5 o3 1 TR R o

2 I M

about 220 bp 250 bp

4 PCR Pk E
Fig. 4 PCR products
M: DL-2000 markers; 1: the PCR products with duck muscle DNA;
2: the PCR products with duck DNA extract feedstuff

151413121110 9 8 7 6 54 3 2 1 M

bp
250

about 226 bp 100

B 5 RE4FRMEERER B PCR M A XE

Fig. 5 Electrophoretic profile of PCR products specially
amplified from duck mtDNA
M: marker DL2000; 1: duck DNA; 2: the duck DNA extract
feedstuff; 3: chicken DNA; 4: goose DNA; 5: turkey DNA; 6:
ostrich DNA,; 7: partridges DNA; 8: quail DNA; 9: cattle DNA; 10:
sheep DNA; 11: pig DNA12: dog DNA; 13: pigeon DNA; 14: rabbit
DNA; 15: donkey DNA

2.2.3 M PCR Z“Hl)7

F6 W5 PCR ¥ 3% 7 Wy 47 ali A I 32 D 2 w3l
FF o 2N 543 A 26 B - PCR 5 S5 7 388 7= g () ) )
45 0 5 T [ WS 2ok A DNA COIINL KL [H 41 58 4
— 3, X — DU AR i it PCR-mtDNA
T e 0 R P G0 R SR T R R R, ME
FEW -
2.2.4  FEFR 1 PCR F2019 R 1 /% 52 1F
PG JE K 20 DNA FE AL BT XT 10% ., 2%, 1%,
0.02% . 0.01% . 0.002% . 0.001% B AR I e -1 T PCR
P34, M 10% % 0.001% 5 B AR REd 3 h H i A
B, SCRERASE, Y EikF] 0.001%0 ¥ HE 1)
S B, R SEAOR, U B RS AS DU HS Y R AR
254 0.001%([& 6).

7 6 5 4 3 2 1 M

bp
250
100

about 220 bp

Bl 6 PCRZ7AEHIRHELE
Fig. 6 Sensitive experiment of PCR
M: marker DL2000; 1: 0.001% (the content of duck DNA);
2: 0.002%; 3: 0.01%; 4: 0.02%; 5: 1%, 6: 2%; 7: 10%
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B B R BRI E LA Ry 3G, BTy B Y
B, LAY ok T, SRR AT R R Y
H R B R A8 T o i ik A R
PR A R R S R, ST g, AL
VER S IEVE LAY« R B R RS 00 5 B T

REFERENCES

[1] Yang BH, Zong H, Lin QY, et al. Molecular approach for
identification of bovine and ovine derived materials from
animals derived feedstuffs. Chin J Anim Sci, 2002, 38(1): 3-5.
MEAe, =77, MPCHE, 45 A TR ik S A
U hy o W et e A R Y. R
2002, 38(1): 3-5.

[2] Tartaglia M, Esaulle E, Pestalozza S, et al. Detection of
bovine mitochondrial DNA in ruminant feeds: A molecular
approach to test for the presence of bovine-derived
materials. J Food Prot, 1998, 61: 513-518.

[3] Hopwod AJ, Faribrother KS, Lockley AK, et al. An actin
gene-related polymerase chain reaction (PCR) test for
identification of chicken in meat mixtures. Meat Sci, 1999,
53: 227-231.

[4] Yang BH, Zong H. Determination of animal-derived

Journals.im.ac.cn

[5]

(6]

(7]

(8]

[10]

[11]

[12]

[13]

[14]

materials with conserved mitochondrial sequence in
feedstuffs. Feed Res, 2002, 5: 1-3.

b FEe, SRTE. R R A S R AR S v A A e
T sh YIRSy B ST, 2002, 5: 1-3.
Zong H, Zeng SL, Ling QY, et al. Molecular biology
techniques for identification of horse and donkey
materials in feedstuff. China Herbiv, 2005, 25(5): 3-6.
SEIE, R, RPN, A R B R R Y 4
TAEYE K. R 3, 2008, 25(5): 3-6.
Chen Y, Wu YJ, Xu BL, et al. Species specific PCR for
identification of horse and donkey materials in feedstuff.
China Biotechnol, 2004, 24(5): 78-83.

PR, RWH, REE, & B8 LR )R Y IR
P PCR BT SY. b E A4 TREZR A, 2004,
24(5): 78-83.

Chen Y, Wu YJ, Xu BL, et al. Detection of bovine, sheep
and goat materials in import animal products by PCR
assay. Sci Technol Food Ind, 2004, 25(8): 144-146.

PR, RWA, M5, S JEm O S IRt s A4
JEAT ORI . ik TR, 2004, 25(8): 144-146.
Zheng ZX, Zhang YS, Tang ZZ, et al. Fauna Editorial
Committee Academia Sinica. Beijing: Science Press, 1979.
AR, SKkEA7E, FERER, . hEZME. Ut BElim
*t, 1979.

Wang W, Shi LM. An improved method for isolation of a
animal mitochondrial DNA. Zool Res, 1993, 14 (2): 197-198.
E3C, B — RS S Lok iR DNA SRR
ShWI2EIEST, 1993, 14 (2): 197-198.

Thompson JD, Higgins DG, Gibson TJ. CLUSTAL W:
improving the sensitivity of progressive multiple sequence
alignment through sequence weighting, positions-specific
gap penalties and weight matrix choice. Nucl Acids Res,
1994, 22: 4673-4680.

Altschul SF, Gish W, Miller W, et al. Basic local
alignment search tool. J Mol Biol, 1990, 215: 403-410.
Singh VK, Mangalam AK, Dwivedi S, et al. Primer
Premier: program for design of degenerate primers from a
protein sequence. Bio Tech, 1998, 24: 318-319.

Ebbehoj EF, Thomsen PD. Species differentiation of
heated meat products by DNA hybridization. Meat Sci,
1990, 3: 221-234.

Ebbehoj EF, Thomsen PD. Differentitation of closely related
species by DNA hybridization. Meat Sci, 1991, 31: 359-366.



