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Detection of Bovine-Derived Materials 1n Feedstuff by PCR Assay

ZHONG Vi -] un, GEN Ji n-di ng

(College of Veterinary Medicine, South China Agric. Univ.,

Abstract:

Quangzhou 510642, Chi na)

In order to prevent fromspreadi ng of bovi ne spongi f ormencephal opathy 1n Chi na caused by I m

ported food and aninal feeds especially neat and bone neals, It IS necessary to pronibit Inportation of

animal feed contal ni ng bovi ne-derived materials and establish nethod for detection and i dentification of

bovi ne-derived naterials 1n feedst uff.

Feedstuf f whi ch contal ns bovi ne-derived naterials was treated wth

Chel ex- 100 and genone DNA was extracted. A 271 bp sequence from bovi ne specific mtochondrial DNA

was anplified. The anplified specific sequence of the bovine miDNA frombovi ne-derived material s was

denonstrated by cloning and sequencing. This nethod can detect bovine miDNA of less than 25.2 pg/p L

of genone DNA, and |ess than 0.05% (w) of bovi ne neat,
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and the whol e process only took 3 h.

bovi ne-derived naterial s : PCR detecti on
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1.1 FZEFASHHE

CheleX-100 S5t FRAR =W ARE FRA R =
ans M A RNAWMBENNE IEEEY AT
TritonX-100 7 Sigma 4= ¥/ 5 7= &4 ; EX-Taq B§.DNA
marker DL2000 .25 5§ K 1 pMDI18-T /& b KiEE
i%lﬂﬁﬁﬁ"\_ﬁhnn s TR AS BE e DNA (] A 7]

& OB R IR &7 OMEGA 44575 &l ™ .

AT BT, ARl 8 EERE, &S
VIR M s S I (34 ) A E M. 1L E 1 5
I RS I A I A Az £ I 2 3% 5 3230 3h 4.
1.2 PCR 5|¥#9i&it

S M8 Tartagile % R FHFFIEH 1 XH5(4,
FRer X RIAF e 4 SNk DNA (mtDNA)
D-loop X 18 P4 59455 8R4 tRNAlys . 238 ATP 5§ 8 T
BN FER S 6 WEALH) DNA F T, X 5199 3
Wi K /N25 % 271 bp, #5143 %1 41 F : P1: 5'-GC-
CATATACTCTCCTTGGTGACA-3’, P2.5'-GTAGGCTT-
GGGAATAGTACGA-3'.

1.3 HFmitEX DNA pI&H &

4T DNA fahdR.: (1) B4 T8 il
B ARG FREL 0.1 g, 3 0.5 mL KX ZEKFEE, i
A 0.1 g #) CheleX-100 J5, -1 A TritonX-100 {g§ H
BRATMBERTE N 1.0% ,mHiE;(2)56 CKE
30 min, EIES);(3) 100 C /K 8 min, BFHIES;
(4)12 000 r/min &> 5 min. B FEHF#H 250 p.L,ﬁﬁ"
FIIAKERZEK 250 pL B S B K(ZXREWRE N
0.5 mg/mL) .CheleX-100 0.1 g, BHIES]. BEESHE
(2).(3)5(4) , M EIEWAITER AR DNA.

Il A DNA A3 32 : F -4 i 2 R 4 il 92 30 &
AL (B4 ) 4R 300 L = I 5 I R . 4R o LA
FafmpitEENA DNA, TS HERAY TR
]2 il A PR 2H il 4R T & U B B AT
1.4 PCR ¥ 1%

PCR ® W & & : 10 x Buffer 2.5 pL, dNTP
(10 mmol/L) 2 uL, 5% P1.P2 (25 pmol/L) %%

21 &

1 pL, EX-Tag E§ (5 U/pL) 0. 13 wl, #4g DNA
2 pL, /NMEE (REBRDEN 1% ), In KB K
225 pL. PCR Y HEFZMHFHR:94 C 3 min;94 C 45 s:
50 C 45 5;72 C 1 min;35 ME, B)J5 72 C 3L {d#

8 min. RHLEH )G, B PCR =¥t fT T AR ¥EBE X
KA.
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fiig ) PCR =915 pMDI18-T & {XxERE G, ik
E. coli DHSa, I & BB E MBI, it E,
B4 FHYERRLE E BRI R #ITFEFINRE.
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MRS M SEM UFED B 90, %
MLl Rl DNA fEREAR , 73 52547 PCR 314, fR) Y
&P H% A8 PCR (AR [F] 1. 4.
1.7 #HEMERE

H1.3FENFRATHF2E R DNA, BERE
HAGERBIR BN 2. 52 pg/ul, KE XK 4
P 1071 107 1077, 107*, 107710 ° 5 10 " ke
R, RIS R 2 pL A1ESER, 451
7 PCR ¥ #4.
1.8 BRAFERAIR

R4 BT TR BB R Ja A &8, SEHR S,
4R RE T H AN 1.00% . 0. 50% .
0.25% 0. 10% 0.05% 0.025% 5 0.01% , FH 1.3 %

W4 DNA, B2 wL fEIUR S 51T PCR 3.
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PCR 45305 , M0k 45 2 B, A 4 U6 DNA
SRR (R 5 T A5 5 P ML 8 6 24 271 bp 1 R,
ST/ MR (E ).

e T o (b p)

1R BIAADNA;
M:DNA marker DL2000

1:bovine mitochondrial DNA;
M:DNA marker DL2000
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Fig.1 PCR result of mitochondrial DNA extracted from beef
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1= BEPE RS

2: 55 T B

M:DNA marker DL2000

| :positive plasmid:;

S 2:negative control;
B M:DNA marker DL2000

271 bp = 050

A2 BRYEBURL PCR 4527
Fig.2 PCR result of positive plasmid
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M 7 45 B2 B, 918 ) 4 SRR AR - 2 B B
HERF 5 /N R 271 bp. %755 GenBank [ 7E
243 51 3 ABO74967 . AF492350 #1 AY126697 [
HH AR A TR HITHE,ESRER, &
B0 sE B 31 5 7 515 0 AY126697 1 4 2 2°
LR A ERAIRER S ,A$99.6% , 5% 5N
AB074967 F] AF492350 [ 4 £k i AK 2 H B8 R IR 1
2]497.8% .
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DL4 14325 11 DNA it i#4T PCR, 3715t 29
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271 bp . 250

L FEPERTBE 2. 4525 DNA 3 : 1125 DNA ;4 .52 DNA,5: 1% DNA;
6:% DNA.7 .4 DNA: 8.5 4 :M:DNA marker DL2000

1 :positive control ;2 : DNA from sheep;3 :DNA from goat;
4 .DNA from pig;5:DNA from chicken ;6 :DNA from rabbit;
7.DNA from fish ;8 . blank control ; M:DNA marker D12000
K3 Rt R
Fig. 3 Result of specificity test by PCR

2.5 HERMHERIEER

R BN 2.52 pg/pl B4 2R DNA iR
LU BER] 10 7/, A5 REY 38 e T I B B R B (
4) PLHZ T 2 BB T 3K 25. 2 pg/plL.
2.6 BRIEFERNENER

HEfp P EEBEESEEE 0.05% B, Al CheleX
AL )5 /1B DNA,PCR 3 e WH B & ®H (& S),
< PR R I 77 15 B S AR A I B = 4 4 AT 3K 0. 05% .

Bhf ZE4E . PCR 6 0 450R o 4 YR AR RO BT 53 37

271 bp

1.2.52 wg/ul:2:252 ng/pl;3:25.2 ng/pl;4:2.52 ng/pl;
5.252 pg/uL;6:25.2 pg/ul;7:2.52 pg/pl;8:0.252 pg/ulL;
M:DNA marker DL2000

B4 BURMEIRIRE AR
Fig.4 Result of sensitivity test by PCR

271 pIE T

B R B R 1 :1.000% ;2:0.500% ;3:0.250% ;
4.0, 100% ;5:0.050% ;6:0.025% ;7:0.001% ;8 ;. BHIEXT B ;
9 ./VE M iEAE DNA BI X HE ;M : DNA marker D1.2000
The mass fraction of bovine MBM:1:1.000% ;2 .0.500% ;3:0.250% ,
4.0.100% ;5:0.050% ;6:0.025% ;7 :0.001% ;8 : negative control;
9 .negative control using NBS DNA as template ; M ; DNA marker DL2000
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Fig.5 Detection tesults of mock samples
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BIIH—IK PCR ¥, T BT ZEENIEHE
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R8s, BERHLRERE OFhZ R E S
Ex R EALEARTREEEE NSRS, £33
AR BB ESHESEEME T EAR T
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B, IR 2 FE ke il m i BRIRFA PR 45 .
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REZ M, T I =Y XHARE, FB PCR ¥4k
M. HETMHLE 25 DNA A FEE SDS
¥ GuSCN ¥ .CTAB ¥ . BHE R IES CheleX .
SDS #,GuSCN #:.CTAB ¥ - Hi s BRI 8 % K
EDTA X SDS L i5HEMA MRS, AE B K.
By R SEE VLI N B BR Bk B8 ) 2R B 5 A0 4 g R AR
ATiZRE"Y KB EEBI et , 777E DNA GiEARE
Fit . CheleX-100 2—MZBSWIE, X _M&RE
FHESTER, B Ik DNA 7 & I8 B 85 B 5% ; 7 B
PEMAZBFZ T CheleX-100 GE{E8f DNA M 4 L #%
R K , BERT 747 DNA X E] /0> PCR 344 (4
HEERYY. ABIFTE A CheleX 3 M 3 I8 447 5
143 B DNA BN B7E 2 1~ EP BT, #4
TERE R AR/ FHAWMIRFTE R DNA #i%k
A5G, fRIET PCR RN HIRER. ZAEREAR,
A KAt B AL HbR A, e T E2 BRI ARG BRAEE.

H AT A CheleX #7085 N & 41 ) DNA, K%
%2 i CheleX-100 # 17T —K & , B — K S B B
FiEWAE PCR 1", ZFEEH CheleX 4217
B s 4 DNA B Z8, U#HETT KB L
WA AR S, R EAEE AR PCR ¥ H B 3K
. FERESRHF—KESEN EEBRE R
BLVEREN, BRER DNA 4difF{f e, PCR &
ROBBURR PR R . AR ST A T B9 A R A (U R
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4, Vi BH G Y CheleX P41 B 446 DNA $ R AN A]

2T B

RT3 B B S AR i A0 3, R AEE R T
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