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Sex Determination of Porcine IVF Embryos by
Polymerase Chain Reaction (PCR)
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SUMMARY

This study was carried out to determine sex of porcine embryos produced by in vitro
fertilization.

Porcine oocyte-cumulus complexes were cultured in BSA-free North Carolina State University
(NCSU) 23 medium containing porcine follicular fluid (10%), cystein (0.1 mg/ml) and hormonal
supplement (10 TU eCG and 10 IU hCG per ml) for 20~ 22 hrs. They were then cultured in
the same medium but without hormonal supplement for additional 20 ~ 22 hrs. After culture, cumulus
cells were removed and oocytes were co-incubated for 6 hrs with four different concentrations
(5x10% 25%10°, 5.0x10° and 10x 10°) of porcine sperm. After fertilization, oocytes were
transferred into NCSU 23 with 0.4% BSA medium. The cleavage and blastocyst formation rates
were evaluated at 48 and 144 hrs, respectively. In this study, the polymerase chain reaction
(PCR) was used to determine the sex of porcine embryos in the stage of blastocyst. The PCR
was performed using a set of oligonucleotide primers (5-TCATGGACCAGGTAGGGAAT-3,
5-GAAAGACACGTCCTTGGA GA-3') for 491 bp fragment of porcine male-specific DNA
sequence. In the four different sperm concentration (5x10%, 2.5x10°, 5.0x 10° and 10 x 10°)
for fertilization condition, the cleavage rate was 55.95, 67.88, 60.18 and 47.60%, respectively,
and the development rate of blastocysts was 16.03, 20.40, 21.41 and 12.37%, respectively. At
5.0x 10" and 2.5%10° of sperm concentrations per ml cleavage rate and development rate of
blastocyst were higher than those of 5.0x 10" and 10x10° of sperm concentration (P<0.01).
The male of porcine embryos was detected at 491 bp by PCR, and 18 of the 31 porcine
blastocysts were the male (58.1%) and the rest 13 were the female(41.9%).
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Fig. 1. Processing of production of porcine blastocysts derived by in vitro fertilization. a. porcine oocytes cultured
for 22 hrs; cumulus cells are enlarged. b. porcine oocytes at 12 hrs after in vitro fertilization; male and
female pronuclear formation(arrows) c. 4-cell stage porcine embryos (arrows) d. porcine blastocysts at 6

days after in vitro fertilization (arrows).
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Effect of different sperm concentration on cleavage and development of porcine embryo

Sperm concentration No. of oocytes examined

Blastocyst rate
(%, Mean + SD)

Cleavage rate
(%, Mean *+ SD)

5.0x10* 226
2.5%10° 232
6.0x10° 236
10.0x10° 220

55.95+ 5.82° 16.0343.58
67.88+ 5.02° 22.40+3.73°
60.18+ 5.01° 21.41+3.30°
47.60+12.55° 12.37+2.83°

¢ ¢ Different superscripts denote significant differences within columns (P<0.01).

-206-



AR = 5x10° 2.5x10°, 6.0x10° 2 10.0x
10°9) #3532 zhz} 55.95, 67.88, 60.18, 47.60%
o)At £ & 6317 Qe wivtE AL 7}
7} 16.03, 22.40, 21.41, 12.37%°) 2t} A=} 4 2.5
x10°3} 6.0x10°2) A9 5x10°, 10.0x10°2] Az}
Fo AyEth 7h7h B FaE vt ¥A4&
S VER A THP<0.01). 10.0x10° A=) 735
7Hg e BEE vk A48 Jehidch

2. M9 4Fato] Mzbe
A el ehe] AL wAs7] Aol HA Y- o
DNA primer®E 48 @ 5= = A #els
71 st @ Y "AddA F
genomic DNA$} A 381x] 949 w44 g8
&t A= Fig. 29 vk Fig. 2] vhelyt npe} 7k
o] M lane- &4 &ol DNA, F lane- A &Y
DNA, Lane 1,2< WA Wx}olH, o] 58 Y- ;9
DNA primerZ Z3#%3%F Z 7} M Laneol| 4 = 491 bp
oA Z=Z3H bandH &<l 4= 993, F Laned
Mz ZEFE band7} JERER] eokth v AR
Z#Z3) Lane 1, 20| 9 A] Z=ZF band7} YE
A gkt
Fig. 3| 419} 7ko] wjubsr ¢t
o]g3le PCR o=z Azhds ’344 T4
genomic DNA 9} %913} Lane 104+
A} band{: F1&o) uhg} FHLE - Vé staATh

Fig. 2. PCR amplications of porcine unfertilized oocytes.
P : Molecular size marker(Promega™). M :
genomic DNA from blood sample of male
porcine, positive control. F : genomic DNA from
blood sample of female porcine, negative
control. Lane 1, 2 : porcine oocytes unfertilized.
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Fig. 3. PCR amplications of porcine blastocysts. P,
Molecular size marker(Promega®). M
genomic DNA from blood sample of male
porcine, positive control. F : genomic DNA from
blood sample of female porcine, negative
control. Lane 1 : porcine blastocyst(male) Lane
2 . porcine blastocyst(female)

Table 2. Result of sex determination of porcine
embryos by PCR

No. of embryos Male Female

31 18 (58.1%) 13 (41.9%)
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