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Embryo Transfer with Sex-Determined Hanwoo Embryos
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Y. J. Kim', C. M. Lee, G. N. Chong', H. L. Lee, S. W. Cho', Y. S. Kim',
D. S. Shin', Y. M. Hong and 1. Yu
College of Veterinary Medicine, Chonbuk National University

SUMMARY

In-vitro fertilized Hanwoo embryos were biopsied for sex determination by PCR. Biopsied
embryos were incubated for 1~2 hours for the recovery.
Those sexed Hanwoo embryos were transferred to 49 Hanwoo and 16 Holstein recipients
from February 2000 to February 2001. Of 65 recipients, 14 cows(12 Hanwoo and 2 Holstein)
delivered the same offspring as sex-determined by PCR, therefore the conception rate was
21.5%.
1. Total 65 embryos(male 35, female 30) were transferred to recipients, and 14 calves (male
6, female 8) were delivered. In comparison between sex by PCR method and sex of calves
born after embryo transfer, the accuracy of sex determination was 100.0%.

2. The conception rate after transfer with biopsied embryo between Hanwoo and Holstein was
24.5% and 12.5%.

3. The conception rate after transfer with biopsied embryo between fresh and frozen-thawed
embryos was 23.5% and 14.3%.

4. The conception rate according to the season when embryo was transferred was 11.8, 29.4,
23.5 and 20.0% for spring, summer, autumn and winter, respectively.

5. The conception rate according to embryo quality after biopsy was 41.7, 30.0 and 0.0% for

excellent, good and fair quality.

6. The conception rate according to thickness of uterine horn was 71.4, 18.9, 11.8 and 0.0%

for 0, +, ++ and +++ thickness.

7. The conception rate according to the site in the uterine horn where embryo was put was

30.0, 20.0 and 10.0% for cranial, mid, and caudal part of uterine horn.

8. The conception rate according to the quality of corpus luteum ipsilateral to the uterine horn

where embryos was transferred was 41.2, 14.3 and 15.4% for excellent, good and fair

quality.
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9. The conception rate according to the time required for embryo transfer was 18.2, 30.0,
30.0, 0.0 and 25.0% for 10, 15, 20, 25 and 30 minutes.
10. The conception rate according to parity of recipients was 26.5, 19.1, 14.3 and 0.0% for

the primiparous, the 2nd parous, the 3rd parous and the 4th parous recipients.

These results indicated that fresh embryos are more demanded than frozen-thawed embryos

for good conception rate in embryo transfer with biopsied-sexed embryo. Also, it was indicated

that we should consider embryo-recovering condition, recipient's uterine thickness, transfer site

in uterine horn, quality of corpus luteum, time required for transfer and parity of recipient to

achieve good conception rate in ET with biopsied-sexed embryos.
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Fig. 1. A bovine embryo biopsied into two parts.
Inverted microscope X 200.

Fig. 2. A biopsied frozen/thawed embryo incubated for
3 hours in TCM-199 after biopsy. Fully re-
covered blastocoele and trophectoderm Invert-
ed microscope X 200.

(4) PCRZ|Holl 2let d&d

PCRE 98 AAE FAHF F43EZF mineral
oilo] =¥ % 4 4 2] embryo lysis buffer(ELB : 20
mM Tris, 0.9% Tween 20, 0.9% Nonidet, 0.4 mg/ml
proteinase K)7} 5931+ PCR tubeol] ¥ 1L 55T
A} 3087 A€ 3}2 DNA thermal cycler(Ericomp)
Z o] &3te] 95TlA 1587 At FH e
DNAE F&3ldth

PCRS ¢35l vr-2-ol(10xReaction buffer, 25 mM
MgCl,, 25 mM dNTPs, 10 pmol primer, 5 IU Taq
DNA Polymerase)S 474 #o] S0 Q& tubed] &
FF SHFTE A8t 50 w7t =5 sk

PCR ¥+227AL 94Tl A 387} primary dena-

BP PMF12

304 —

Fig. 3. Agarose gel electroporesis of PCR products

from Hanwoo embryos.

P : PCR marker(Molecular size marker)

M : genomic DNA from blood sample of
male cattle, positive control

F : genomic DNA from blood sample of
female cattle, negative control

Lane 1 : male

Lane 2 : female
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Table 1. Sex ratio of embryos determined by PCR and sex of calves delivered after ET

1
Total Sex by PCR Tota . Sex of calves Rate of accuracy
no. of offspring
0. of i compared by
4 omb by ET with PCR(%
sexed embryos Male Female sexed embryos Male Female (%)
65 35 30 6 3 100.0

ET : Embryo transfer.
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Table 2. Result of ET with sex-determined Hanwoo
embryos transferred to two different re-

Table 3. Result of ET with fresh or frozen-thawed
Hanwoo embryos which were sex de-

cipient breeds termined
Result of ET Result of ET
Recipient No. of Embrvo No.
. . m
breed animals  Offspring  No offspring ry of ET Offspring(%) No
delivered(%) delivered(%) offspring(%)
Hanwoo 49 12(24.49) 37(75.51) Fresh 51 12(23.53) 37(76.47)
Holstein 16 2(12.50) 14(81.50) Frozen-thawed 14 2(14.29) 12(85.71)
Total 65 14(21.54) 51(78.46) Total 65 14(21.54) 51(78.46)
ET : Embryo transfer. ET : Embryo transfer.
A7EE AP s FFL oHF oj2l® AfolA 7HE £ FAE VERAT

Fel A= Table 29} b

A7Ee A% +ABY AAT Hugo] BE

Table 20| A &} Zro] 89 F-9 49FF 127 e 2 7= Table 59 72t
7} Selso] 243%E, a2k FAS 1655 2%
7} .,.q]g]q 12.5%9) Se]&& vl o] 3h5-o A Table 5. Result of ET with Hanwoo sexed embryos
g B2 222 Y9z, A4 S8 21.5% according to quality of embryos recovered
2 ek after biopsy

AR FABE FA-3 FABY o4 F S outry MO Result

uali

A= Table 37+ At} of embryo of Offspring No

Table 36] 49} 20) AN £ FHE S 515 ET (%) offspring(%)
Z 12%7} FHEY 2353%E, 52 $3TL 5 E 12 5(41.67) 7( 58.33)
B 1455 277 FHEC 1429%S b ol G 30 9(30.00)  21( 70.00)
AA FABANM ¥ & FXE .

NN I N L}E}]imq g F 23 0( 0.00)  23(100.00)

4708 #3389 o4 Aol uE FeidTE

Table 49} 7+c} Total 65 14(21.54) 51( 78.46)
dges
Table 40| A &} 7o) B A&, 71, AL 71zt ET : embryo transfer.
E : excellent(totally recovered after biopsy).
17,7, 21, 1079] F&5o] |4 =L 779 G : good(mostly recovered).
Hl&2 11.8, 29.4, 23.4, 20.0%E el o] o &0 F : fair(half-recovered).
Table 4. Result of ET with Hanwoo sexed embryos among different seasons
Season
Spring Summer Autumn Winter Total
No. ET 17 7 21 10 65
No. of conception 2 5 5 2 14
Rate of
. 11.76 29.41 23.38 20.00 21.54

conception

ET : Embryo transfer.
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Table 6. Result of ET with Hanwoo sexed embryos
according to the size of uterine horn of

Table 8. Result of ET with Hanwoo sexed embryos
according to the quality of corpus luteum of

recipients recipient
Si f Result Result
‘tzii © No. Quality  No.
uterine i
of ET Offspring No of CL of ET Offspring(%) No
horn (%)  offspring(%) offspring(%)
0 7 5(71.43) 2( 28.57) E 17 7(41.18) 10(58.2)
+ 37 7(18.92) 30( 81.08) G 35 5(14.29) 30(85.71)
++ 17 2(11.76) 15( 88.24) P 13 2(15.38) 11(84.62)
+++ 4 0( 0.00) 4(100.00) ET : embryo transfer, CL : corpus luteum.
ET : embryo transfer. Quality of embryos : E - :r(z:::;nt(crown-shaped, fully
Diameter of uterine horn : 0 - <Ll5 cm G - good(protruded, half size).
:+ : i.scr;m P - poor(C.L recognizable).
+++ - >4 cm

Table 5ol A9} 7ro] 3] E-Abe]o] w2 excellent,
good, fair 7282 EFI F 22t 12, 30, 2359
T oldaHy, FEHEE 4 41.7, 30.0,
0.0%= JERN Y, excellent ZollA 7} & 4
A& Jehd At

FEg AFzte] FAlo] mE o F H A
+ Table 63} 7t}

Table 6ol A9} Z4o] 0, +, ++ +++ZoF B
73 £ 2zt 7, 37, 17, 459 Sl o435
T, FHEE 77} 71.4, 189, 11.8, 0.0%S Jeh)
XL, 02AA 7Hg F& )71 JErstoh

A7 AT AFH oA R & 5

Table 7. Result of ET with Hanwoo sexed embryos
according to the transfer site of uterine horn
of recipients

Site of Result
. No. -
uterine of ET Offspring No
horn (%)  offspring(%)
Cranial 20 6(30.00)  14(70.00)
Mid 35 7(20.00) 28(80.00)
Caudal 10 1(10.00) 9(90.00)

ET : embryo transfer.

A& Table 73 7o)

Table 70| M 9} ZFo] A7t FA st Wake) #b
Z7}9] cranial, mid, caudal £ 92 BF3lo Zz
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Table 99l A ¢} 7Fo] 108, 158, 208, 258, 30
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, 30.0, 30.0, 0.0, 25.0%% YehH 3, 1583
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Table 9. Result of ET with Hanwoo sexed embryos according to the time-elapse for transfer after loading the

embryo into straw

Time required for transfer(min.)

Total
10 15 20 25 30
No. ET 22 20 10 9 4 65
Offspring(%) 4(18.18) 6(30.00) 3(30.00) 0(0.00) 1(25.00) 14
No. of offspring 18(81.82) 14(70.00) 7(0.00) 9(100.00) 3(75.00) 51

ET : embryo transfer.

Table 10. Result of ET with Hanwoo sexed embryos
according to the parity of recipient

Result
Parity of  No. of -
recipient ET Offspring No

(%) offspring(%o)

Nulliparous 0 0 0
Primiparous 34 9(26.47)  25( 73.58)
2nd parous 21 4(19.05)  17( 80.95)
3rd parous 7 1(14.29) 6( 85.71)
4th parous 3 0.(0.00) 3(100.00)

ET : Embryo transfer.
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