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Practical Applications of DNA Marker-Assisted Selection and OPU-
Derived IVF Embryo Transfer for the Production of High Quality Meat
in Hanwoo
I. Collection of Follicular Oocytes with Ultrasound-Guided Transvaginal
Ovum Pick-Up from DNA Marker-Proved Hanwoo

H. S. Park, J. S. Lee, J. I. Chin, J. K. Park, S. P. Hong, M. Y. Lee and J. Y. Jungt

Dept. of Animal Science & Biotechnology, Chinju National University,
Chinju 660-758, Republic of Korea

SUMMARY

This study was designed to establish the superior method for IVF embryos from DNA
marker-proved Hanwoo cattle. DNA markers related to marbling score were identified using
DNA fingerprinting with M13 probe and restriction enzyme Hae [lI. Qocytes were aspirated
from unstimulated, immature ovarian follicles using a combined method of rectal ovarian-
palpation and transvaginal ultrasound-guidance(6.5MHz) under local abesthesia. The aspirated
oocytes were washed twice with fresh D-PBS containing 5% FBS and were rewashed 4 to 5
times with TCM-199 containing 5% FBS. A morphological grade of I to IV was assigned to
each oocyte. Data were analyzed using the GLM procedure of SAS.

Mean number of follicles identified on ultrasound was 5.5+2.9 in right and 4.3+2.8 in left
ovaries, respectively. The highest follicles(16.6+2.6) were found in 5101 cow compared to
others. Recovery rate of follicular oocytes in individual cow was highest in 5101 cow with
89.3% in > 2mm and 94.0% in <* 2mm follicles. Total recovery rate was significantly(P<0.01)
higher in < 2mm(85.7%, 130/154) than > 2mm follicles(74.2%, 201/271). Significantly more
oocytes of Grade IV were recovered from > 2mm follicles. Mean number follicles recovered
was 4.843.7, 3.0+3.4 and 0.3+0.6 in <2mm, 2~6mm and >6mm follicles, respectively.

Our results imply that the more fertilizable oocytes can be recovered from invisible-immature
follicles by the combination of simultaneous rectal ovarian-palpation and ultrasound-guided
approach in Hanwoo cattle.

(Key words : DNA marker, ovum pick-up, follicle, oocyte, rectal-palpation, Hanwoo)
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Fig 1. DNA markers related to marbling score of
Hanwoo cattle using DNA fingerprinting with
M13/Hae 1.
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Table 1. Number of follicles with different size by ultrasound in DNA marker-proved Hanwoo
No. of follicles by size(%)
Total
No.of No. of Large Medium Small o
. Total no. of
cow session (=6 mm) (2~6 mm) (£2 mm) .
follicles
Right Left Right Left Right Left Right Left
151 6 1 0 13 5 20 20 34(5.7£2.7)  25(4.2+2.7) 59( 9.8+4.5)
157 10 2 2 13 9 33 23 48(4.8+£3.2) 34(3.4+25) 82( 8.2%4.38)
5101 1 0 21 13 25 23 47(9.4+1.9) 36(7.2+2.3) 83(16.6%2.6)
8488 0 0 7 13 17 13 24(6.0£1.2) 26(6.5+1.1) 50(12.5%0.5)
8489 11 3 5 11 7 31 22 45(4.1%1.5)  34(3.1£2.2) 79 7.2£3.1)
Total 36 7 7 65 47 126 101  198(5.5+2.9)" 155(4.3+2.8)° 353( 9.8+4.9)
* MeanxSEM

** Values with the same superscripts were not significantly(P<0.05) different.
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Table 2. Effect of repeated collection of follicular oocytes by ultrasound in DNA marker-proved Hanwoo

No. No. of  Collection No. of oocytes No. of oocytes by grade (%)
of cow sessions  methods /follicles(%o) GI GI GII GV
. ; T 32/ 45(71.1) 13.1) 1( 3.1) 13(40.7) 17¢53.1)
TR 15/ 20(75.0) 1(6.7) 1( 6.7) 8(53.3) 5(33.3)
157 10 T 28/ 52(53.8) 0(0.0) 1( 3.6) 8(28.6) 19(67.8)
TR 24/ 30(80.0) 0(0.0) 5(20.8) 9(37.5) 10(41.7)
5101 6 T 50/ 56(89.3) 1(2.0) 2( 4.0) 17(34.0) 30(60.0)
TR 47/ 50(94.0) 1(2.1) 5(10.7) 15(31.9) 26(55.3)
2488 5 T 60/ 65(92.3) 0(0.0) 4( 6.7) 16(26.7) 40(66.6)
TR 26/ 28(92.9) 1(3.8) 6(23.1) 10(38.5) 9(34.6)
4489 10 T 31/ 53(58.5) 0(0.0) 2( 6.5) 9(29.0) 20(64.5)
TR 20/ 26(76.9) 0(0.0) 5(25.0) 9(45.0) 6(30.0)
Total 18 T 201/271(74.2) 2(1.0° 10( 5.0 63(31.3)° 126(62.7)
ota
TR 132/154(85.7)° 3(2.3)° 22(16.7)° 51(38.6)° 56(42.4)°

* T . Transvaginal OPU(>2mm follicles)
TR : Transvaginal + Rectal-palpated OPU(<2mm follicles)
** Values with the different superscripts in the same column were significantly(P<0.01) different.
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ultrasound-guided aspiration in  DNA marker-proved

Hanwoo
Follicle No. of No. of No. of No. of oocytes by grade (%) No. of oocytes
size sessions follicles oocytes(%) GI Gl Gl GIV /session
<2mm 31 190 149(78.4) 0(0.0) 5( 3.3) 43(289) 101(67.8) 4.8+3.7
2-6mm 31 99 94(94.9) I(1.1)y  11(11.7)  35(37.2) 47(50.0) 3.0+34
>6mm 31 11 9(81.8) 0(0.0) 3(33.3) 5(55.6) 1(11.1) 03+0.6
Total 31 300 252(84.0) 1(0.4) 19(7.6)  83(32.9) 149(59.1) 8.1+5.1
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