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Using Nested PCR for Sex Determination of Bovine Early Embryos

LUO Guang- bin*, SUN Ming- liang', JI Ying- zhuo', CAO Dan?
(1.College of Animal Husbandry and Veterinary, Shenyang Agricultural University, Shenyang 110161, China;
2.Institute of Animal Science and Veterinary Medicine of Shenyang, Shenyang 110034, China)

Abstract: In this experiment, in order to obtain a high efficiency sex determination method, we used nested PCR to amplify
purpose fragments. The result showed that 187 bp and 255 bp bands could be visible on the gel in ultraviolet transilluminator
for male, but for female, only 255 bp band could be visible. It needed only 3 to 8 cells for obtaining amplification result by
nested PCR, but more cells were needed by normal PCR. So we could obtain better results of sex determination of bovine
preimplantation embryos by nested PCR.

Key words: nested PCR; bovine; early embryo; sex determination

' m @
, ) , 20 80 ,
: PCR (SRY) :
B4 Herr  (1990)¥ PCR
: , 1991 e PCR SRY
(1994), (1995), (1997), (1998),
(2003)r-1 PCR PCR

1
2005 3 2006 1
11
1.2
Taqg  dNTP 10xPCR Buffer Mg* ( ) :

- 2006- 03- 09
- (1053097- 3- 03; 1041044- 3- 03)
(1959- ),



1 : PCR

( ) ,100bp Ladder PCR (TGRADI-

ENT, Biometra ) (VerSa Doac, Bio- Rad ) (Microfuge48,

Beckman ) (Cary 50 Probe, Varian )
13
[12,13] 2 P CR : B _ [14]
14 DNA
/ DNA DNA : ,
PCR 10min , 14000r min-! 10min
, PCR 14000r min* 10min,

PCR SRY

20 , SRY 25

1.6 PCR

161 Mg* PCR (30pL ), Mg
0.5,1.0,15, 2.0, 2.5, 3.0mmot L* , Mg**

1.6.2 Tag DNA PCR (30pL ),
DNA 05,1.0,15,2.0,25,3.0U , Tag DNA

163 PCR (30pL ),
0.05,0.1,0.2,0.3, 0.4, 0.5umot L* ,

1.6.4 PCR (30pL ),
53, 54, 55, 56, 57, 58 ,

1.7 PCR

1.7.1 DNA , PCR

1.7.2 G ) , PCR
PCR
1.7.3 6 DNA , PCR

1.8 PCR
PCR 6uL PCR 2% : 100V, 45min, EB

2.1 DNA
DNA 1 24g L, ODyo/ODsgy 1.8, ( 1)
DNA
2.2 DNA
2.2.1 DNA 467bp
( 2,

2.2.2 DNA 255bp  187bp

255bp ( 3) 255bp . 187bp

Taq



B 1 4HEEH DNA B2 F—RIEER

Figure 1 Bovine genomic DNA
KL DNA( D)

Figure 2 The first amplification
Lane 1. 100bp Ladder: Lane 24. products
male bovine genomic DNA amplification:

Lane 3. products of female bovine

7K 1.100bp Ladder: 2.4 B4 DNA(S ),

B3 E-RyrugR
%, Tl 1~ BRI AL DNA( S 13:5.100bp Ladder;
6~9. B[N ZH DNA( D)
Figure 3 The second amplification
of Lane 1-4. products of male bovine genomic
DNA amplification; Lane 5. 100bp Ladder;
Lane 6~9. products of female bovine

23 PCR
23.1 Mg* , Mg?* 2.0mmot L* ( 4 ,
SRY , DNA , ;
7 Mg2+
2.3.2 Tag DNA Taq DNA PCR , PCR
: 30pL 1.0U
Taq DNA ( 5
233 PCR 0.2 0.5pumot L*
: , , PCR
2 SRY 0.2umol L*

B4 FE Mg* 5 E K #iE
DRAE LB G .27 BY Mg HERE SN .
0.5,1.0,1.5,2.0,2.5.3.0mmol-1.
Figure 4 Effect by different Mg*
concentration
Lane l.negative control: Lane 2~7.Mg™
concentration 0.5,1,0,1.5,2.0,2.5,3.0mmol - 1.7

234 57
1 1.5min,
500bp, , 30s (G
PCR PCR 30uL,
Tag 1.0U, 20 PCR 1pL
0.2umol LY, Mg* 2.0 mmot L, Tag 1.0U,
95 ,5min; 94 ,30s; 57 ,30s; 72 ,1min;

B 5 AR Tag DNA R &8 &0
WG 1.100bp Ladder ; 2.0 £ &5 B8 . 3-8 1 #1423 591
%:0.5,1.0,1.5,2.0,2.5,3.0L
Figure 5 Effect by different DNA
polymerase concentration
Lane 1. 100bp Ladder; Lane 2.negative control;
3~B.unit of polymerase 0.5,1.0,1.5,2.0,25,3

0l

6 G 510
I 1~6 0951 ik E G )k
0.05,0.1,0.2,0.3,0.4 ,0.5wmol - 1"
Figure 6 Effect by different primer

concentration

Lane Lane 1-6. primer concentration
0.05,0.1,0.2,03,04,05umol-1.

58 PCR

0.2umot L%, Mg 2.0mmol L%,
PCR , SRY
30pL, 25
72 8min



1 : PCR - 83

2.4 PCR
2.4.1 87 87
187bp  255bp, 255hp, 100%
2.4.2 G ) PCR (
8), PCR
2.4.3

7 A EHE AR E R R E8 HFampmy # B9 1I%BEAY 18
TKIH 1~6 1Y R 450k . PRGE 1P AT S ) 2~6. K5 T AN 7.55 PR B, KT LB R B89 ) 2 D RIRE G 5 3,4 00 00 i
53,54 ,55,56,57,58C 8.100bp Ladder; 9. [ ¥ 4f #i S0 AT B 6. BT 1 A B T RIPE AT (S,
Figure 7 Effect by different anneal Figure 8 Amplification of sperm cell 8.100bp Ladder
tempreture Lane 1.positive control{ & j:Lane 2~6.sperm cell; Figure 9 Amplification of embryos
Lane 1~6anneal at 53,54 ,55,56,57,58°C Lane 7.9.negative control;Lane 8.100bp Ladder Lane 1positive control( 2% Lane 2. hiopsy;

Lane 3 4wash embrvo liquid; Lane 5.6,
negalive control; Lane ?.pn:-ili\'v control{ & );

Lane 8.100bp Ladder

2 PCR ,
B- : : , Tomi-
naga , 2 10 PCR el
5  ,PCR , @8 10 ) ",
; 5 , PCR
, 5 7 [15] 17
100%, PCR
, Herr 0  91.6% Peura 90% 95%, 1 81.8%, ra
84.1%, 6l Bl ol oy , 100%,
PCR
PCR , )
[1] , . . [1. , 2005, (2):40- 41.
[2] , PCR [1. , 2002, 22(1): 27-28.

[3] MACHATY Z,PALDI A, CSAKI T, et al.Biopsy and sex determination by PCR of IVF bovine embryos [J]. Journal of Repro-
duction and Fertility, 1993, 98:467- 470.



84. 38

[4] CHRENEK P, BOULANGER L, HEYMAN Y, et al.Sexing and multiple genotype analysis from a single cell of bovine embryo
[J]. Theriogenology, 2001, 55:1071- 1081.
[5] HERR C M, REED K C.Micromanipulation of bovine embryos for sex determination[J]. Theriogenology, 1991, 35(1):45- 54.

[6] , , . PCR SRY [1. (B), 1993, 23(4):371- 375.
[7] , : o PCR [1. ,1992, 12:12- 14.

[8] : , . [1. 1995, 4(6):487- 495.
[0] : , - [R]. : ,1997.
[10] , . [1. , 2000, 7:20- 21.

[11] , , . PCR [1. , 2003, 34(3), 209- 212

[12] YUKO K, SENISATO, XIAO C,et al.Cloning and Characterization of bovine SRY gene [J].Animal Science Technology |,
1995, 66(12):994- 1001.

[13] KIRKPATRICK B W, MONSON R L.Sensitive sex determination assay applicable to bovine embryos derived from VM and
IVF[J].Journal of Reproduction and Fertility, 1993, 98:335- 340.

[14] AASEN E, MEDBANO J F.Amplification of the ZFY and ZFX genes for sex identification in humans, cattle, sheep and goats
[J].Biotechnology, 1990, 8:1279- 1281.

[15] , , .o PCR [A]

[C]. : , 2006:35- 38.

[16] KEIICHIRO, TOMINAGA Cryopreservation and sexing of in vivo-and in vitro- produced bovine embryos for their practical use
[9].Journal of Reproduction and Development, 2004, 50:29- 38.

[17] , . . PCR [A]

[C]. : , 2006: 3942.

[18] HERR C M, MATTHAEI K L,PETRZAK U, et al.A rapid Y -chromosome - detecting bovine embryo sexing assay [J]. Theri-

ogenology, 1990, 33(1):245- 247.



