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ABSTRACT

The present study was conducted to compare on embryo survival rates by blastomere isolation methods, and
establish the optimal PCR procedure for perform the sexing of bovine blastocysts produced by IVF. IVF embryos used
in the study was used the Bisected or Sliced methods for blastomere isolation, and the survival rates of blastocyst
with rapid way of sexing PCR was assessed. In the present study for survival rates in blastocyst was the total cleavage
rate was 75% and a blastocyst development among cleaved embryos was 40%. Survival rate of embryos treated with
intact, bisected or sliced method was 100, 63.3 or 81.3%, respectively. Therefore, survival rate of embryos treated
with sliced method was higher compared to that of embryos treated with bisected method. The sexing rate of female
or male was not significantly different between S4BFBR primer and BSY + BSP primer (1.75: 1 vs. 1.43 : 1), respecti-
vely. Because of the PCR amplification using the S4BFBR primer was simpler method than multiplex PCR ampli-
fication method. Furthermore, the accuracy of sexing rate and reduction of PCR work time between 2-step and 3-step
of PCR methods was 98.0% / 1.5 hr and 97.0% / 3.5 hr, respectively. Based on these results, it can be suggested that
the sliced and PCR methods we developed was very effective method to reduce time consuming and procedure of
PCR amplification for sexing with the increase of survival rate on the blastocyst.
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Fig. 1. The procedure of blastomere isolation for embryo sexing. A : Bisected method, B : Sliced method. a) sliced of morula stage,
b) blastocyst development after sliced, c) blastomere isolation.
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Fig. 2. Agarose gel electrophoresis of PCR amplified in male bovine blood DNA. And used the two kinds of bovine Y-chromosome
specific primer(SB4 and bSY), and one bovine specific primer(bSP). Lane 1 : SB4(178 bp, 145), Lane 2, 3 : bSY(141 bp),
Lane 4, 5 : bSP(216 bp)
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Table 1. Oligonucleotide primers and fragment size

Primer Sequence Fragment size(bp) Gene No.
S4BF Fw 5-CAAGTGCTGCAGAGGATGTGGGAG-3' 178(8+%) AC 000180.1
S4BR Rv 5-GAGTGAGATTTCTGGATCATATGGCTACT-3' 145(%) - ’

BSY Fw 5-TCCAAGCAAAGAACCCCGCT-3 141(3) NM_174240.2

Rv 5-TCGTCAGAAACCGCACACTG-3'

Fw 5'-GATCACTATACATACACCACT-3 216(5+9) NM _001014984.1

BSP Rv 5-GCTATGCTAACACAAATTCTG-3'




202 238, A7, ol5E, BAA,

Table 2. Thermal conditions for PCR amplification

N, B9, WYL, o5H, 4%

>

PCR condition

Step 2-step PCR 3-step PCR

DNA extraction 95T 95T 10 min
Cooling 4T 2 min
Denaturation 95T 5 min 95T 5 min
Denaturation 95T 30 s 95T 30 s
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Extension 72C 30 s
Cycle 28 30
Extension 72T 72T 8 min

Total time 1.5 h 35 h
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N oe A B
°] AJEE2 Table 3?% 2o 2% SR AEES 100%
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81.3%= sliced embryo2] AJ=8&o] =t} ©]# 3 bisected
¥ A= Lopes $(2001)0] viHEE GHAlO A R ES 272
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2. DNA —’F—% EWOH = PCR Sexing

DNAE FZE3l= Hgol e primere] 712} PCR sexing
A3+ Fig. 3&]— Table 49+ 7t} Primere %712} PCR WY
o] AL & Hrtelr] f1ste DNA & HAS F718t
2-step L8] 3L 3-step PCRE A AISt 2, SB4 primers A
g PCR H'HlA DNA® & F7& 1 + e &9

Table 3. Viability of the embryos after in vitro cultured for 24h according to blastomere isolation methods

No.(%) of blastocysts

Methods Examtined Survived No. of cells
Intact 20 20(100) 142 +30.8

Bisected 36 23(63.8) 107.4 £8.1
Sliced 32 26(81.3) 120 +40.3
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Table 5. Embryo sexing by PCR amplification on different PCR procedures
No. of(%) .
PCR method No. of embryos Correction(%)
M F Un
3-step” 33 13(39.4) 20(60.6) 1 97.0
2-step” 42 15(35.7) 27(64.3) 1 98.0
* 2-step : denaturation-annealing, * 3-step : denaturation-annealing-extension.
M : male, F : female, Un : unidentified.
Sol% band7b Hol bSYRHS ALGH WHNCH AU ARE AV ANE sliced WHES ol g3l FFE B F 2
HA o H(Fig. 3A), oo FHS IFE o] &3te] 2-step step 12 37 3-step PCRS 2 A3} /‘JT_‘?%_*%% A3 A
3-step PCR "R JAIEE w4 AN < 2- step4 7 2-step PCR *JH°] 972%E 71&9] <l 3-step PCR
- AT JHES AT F AN, 3-stepe] BF T AN W] 96.3%9= 2 Aol 7F UEREA] L%,,M(Table 4).
o] g he] o] 2-stepd ThEA Q1 ATHFig. 3B). dukx o2 JHES 9% DNA & 42 96Tl 10

o

“ Bovine specific band
< Bovine Y chromosome specific band

« Bovine Y chromosome specific band

“ Bovine specific band
<+ Bovine Y chromosome specific band

Fig. 3. Evaluation of PCR method and primer accuracy. A : evaluation of primer accuracy. a) SB4 primer, b)BSY primer, Lane 1~4,
6 and 8~9 : female blastocyst, Lane 5 and 7 : male blastocyst. B : evaluation of PCR method. a)2-step PCR method, b)3-step
PCR method.

Table 4. Effect of DNA extraction method on PCR-based embryo sexing

. No. of No. of )
Extraction method . Correction(%)
oocytes examined M F Un
Apart 27 10 16 1 96.3
Combined 36 13 22 1 97.2

M : male, F : female, Un : unidentified.
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