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제 장 연구개발과제의 개요1

1 .

․ FTA

.

.

. ,

.

.

,

.

.

( ) ,

.

.

.

“ ”

.

2 .

.

7 12 6

.



- 8 -

, 6

7 24 18

, .

, ,

.

.

,

.

.

.

.

, (

, ) 28% .

,

.

,

.

.

.

.

1. - ( ) ( )



- 9 -

, ,

,

,

( 2 ).

2. ( ) ( )

3.361mg
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제 장 국내외 기술개발 현황2

1.

1)

○

,○

○

○

(Elite cow)○

2)

○

○

(flow cytometry, CASA, PCR)○

○

MOET breeding scheme○

10~20%

2.

1)

○

(FTA/DDA , pp46, , 2006)

○

( pp16, , 2008)

○

( , pp75, 2006)
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2)

( ).○

( pp40, , 2007)

( )○

, pp75-81, 2004)

( )○

(Animal Science, 84:1176-1197, 2006)

3. 3P

1)

○

sexing○

2)

○

DNA○

3)

,○

,

4.

1) ( ) ( )

( : Mar , Mar , Ten Ten marker) DNA markerⅠ Ⅱ Ⅰ Ⅱ

( : Quan Quan marker) DNA markerⅠ Ⅱ

. ( 1, 4; ,

)
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1-1. (DNA marker)
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1-2. (DNA marker)
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<MarⅠ DNA marker; >

<MarⅡ DNA marker; >

<TenⅠ DNA marker; >

<TenⅡ DNA marker; >

<QuanⅠ DNA marker; >

<Quan DNA marker; >Ⅱ

4. (DNA marker)
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제 장 연구개발수행 내용 및 결과3

[ 1 : ]

.

○

1.

1)

12,706

( , , )

251 1 .

,

.

, , , Rank

Correlation , 1

30 , , 15 ,

6 , , 3 .

.

4,374

( , , , )

. 27 ,

, 25 ,

120 , 23 , 50

. - - 1

1,982 .
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5. Real-time Ultrasound(1.5-3MHz frequency: 180mm linear probe,

HS-2000, FHK, Japan)

6.

2.

연령 두수

세1 3

세2 213

세3 507

세4 389

세5 20

세6 265

세이상6 449
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2)

PAMST package

, MTDFREML package

.

β

,

y : N×1 ,

b : p×1 ,

u : q×1 ,

e : N×1 ,

X,Z : b u y N×p N×q

.

,

:

: -

: -

:

u BLUP b GLS

G

.



- 19 -

yijkl= +YSμ i+β1X1ij+β2X1
2
ij+β1X2ik+β2X2

2
ik+aijk+eijkl

μ = 전체평균

YSl = 출생년도 계절의 효과-

X1,X2 = 개체의 초음파측정시 흉위 및 측정일령의 공변이

β1,β2 = 회귀계수

aijk = 개체에 대한 임의효과 ~N(0, Aσ2a 는 혈연계수행렬), A

eijkl = 임의오차 효과

3)

-

Z -1

D -1 0 C 0 1 B 1

A A

. A ,

B A .

1.

-

-1.0×( )+1.5×( )+1.0×( )

2.

, 1 . 3~6

. 15 , 15 , 15

30 .
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3.

4.

두수 개체명호 부 모
도체중

추정육종가

1 181989460 338 158433799 14.2779

2 174416652 261 162476876 19.6961

3 175624377 338 140273525 14.7011

4 182107689 354 141287236 21.9024

5 175033926 532 140272858 22.5666

6 184992498 387 162996296 9.0795

7 177818712 338 143638651 9.2915

8 177818989 354 162995008 10.5953

9 181988821 279 163446315 17.4564

10 172850854 338 161338522 7.0524

11 182106354 532 167989460 11.3449

12 172924203 267 163446141 18.8030

13 175621932 338 143639089 11.0604

14 172924289 532 162477064 23.3338

15 181996857 338 169764157 9.4798

두수 개체명호 부 모
등심단면적

추정육종가

1 174498122 267 164803721 8.0829

2 167749286 267 165062714 4.7314

3 174501488 263 143638817 6.3037

4 181996796 338 163449799 1.5056

5 175623851 267 164802342 6.3580

6 182007248 393 167509224 3.3361

7 174498115 267 164802861 1.4353

8 181996802 338 167342036 6.3800

9 162999604 261 164802038 2.1615

10 174420468 261 158579022 2.2595

11 182007323 336 165146407 1.8274

12 174501211 256 164801895 1.5856

13 167740504 263 164801383 2.7175

14 182107542 354 140273997 1.8855

15 165283508 261 164803721 1.9631
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5.

두수 개체명호 부 모
근내지방도

추정육종가

1 181996796 338 163449799 2.9638

2 181997618 338 162475307 3.4579

3 182106781 354 169768421 3.1266

4 174171605 338 115971344 2.2196

5 174498580 267 164802076 2.2100

6 174503437 354 162476024 2.3386

7 182011757 348 174418977 2.7714

8 174505899 267 115923741 2.3759

9 177819245 338 165063070 1.7693

10 175027642 267 167507596 1.9503

11 174498948 354 163449822 1.7051

12 181997830 338 163446258 2.2994

13 174498412 267 116993595 2.0225

14 163446696 261 118222083 1.4618

15 170080499 261 143638544 1.9991
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6.

두수 개체명호 부 모
종합형

선발지수

1 177823105 354 162476248 3.4436

2 175029301 267 167238322 2.9196

3 182006036 393 174416133 2.6727

4 182006036 393 174416133 2.6727

5 182106071 338 162964574 2.6291

6 174166229 267 167508500 2.5066

7 174505615 338 164802038 2.3781

8 175625770 338 164803318 2.1124

9 182019630 393 170080550 2.0914

10 172922421 338 143639964 2.0411

11 182011337 393 164809549 2.0022

12 184993259 354 162475042 1.9849

13 181996680 338 162999414 1.9330

14 172922186 256 140453838 1.7214

15 174169152 267 118109794 1.7095

16 174418021 261 165068334 1.6936

17 177816695 354 158469942 1.6191

18 175032646 338 162474838 1.5922

19 163492970 263 163389911 1.4931

20 177819320 338 167347833 1.3371

21 172922490 338 162964574 1.3270

22 177818484 267 167508579 1.1919

23 174501549 338 162964988 1.1592

24 182017704 387 170080444 1.0800

25 181997571 338 167989569 1.0669

26 175625794 338 143638974 1.0294

27 177823228 354 165063063 0.9914

28 174415310 338 165062752 0.8571

29 177823211 354 165067450 0.8528

30 172924845 267 117034017 0.8198
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7.

7 , 15

, 6 , 3 , 3 , 3

( 7).

구 분 바코드 생년월일 성 명 주 소

종합형

165062912 00. 5. 17 신용환 청일면 갑천리

162476248 99. 8. 7 강제섭 둔내면 석문리

165067450 00. 5. 18 강제섭 둔내면 석문리

143639964 98. 4. 10 선원석 횡성읍 옥동리

162964574 01. 2. 5 선원석 횡성읍 옥동리

167508630 01. 5. 10 이도연 강림면 강림리

도체중형

163446141 01. 1. 18 박재홍 강림면 강림리

162477064 98. 8. 19 박재홍 강림면 강림리

170080444 02. 5. 10 선태석 횡성읍 옥동리

등 심

단면적형

158579022 00. 1. 5 최병철 갑천면 구방리

164801895 00. 10. 30 김진근 청일면 유평리

164802861 00. 5. 10 선원석 횡성읍 옥동리

근 내

지방도형

162475307 99. 3. 27 김명희 우천면 산전리

174418977 02. 4. 25 김성근 공근면 부창리

163449822 01. 7. 20 박순장 횡성읍 정암리
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7. 15 ( , , , )



- 25 -

8.

9.

두수 두수 평균 표준편차 최소값 최대값

등지방두께 1904 3.69 2.61 1.00 20.00

등심단면적 1904 50.53 10.22 23.60 114.00

근내지방도 1904 4.00 2.57 1.00 20.00

지방함량 1685 11.10 5.17 4.00 50.00

등심단면적 근내지방도 지방함량

등지방두께 0.7201** 0.6083** 0.3887**

등심단면적 - 0.5777** 0.3597**

근내지방도 - - 0.4556**
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○

1.

8. MOET

1)

, ,

( 9 10).

2)

-

NPP(Normal Probability Plot)

18kg , 40kg .

-

.
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yijkl= +YSμ i+Sirej+Sexk+eijkl

μ = 전체평균

YSi = 출생년도 계절효과-

Sirej 종모우의 효과

Sexk 성별의 효과

eijkl = 임의오차 효과

9.

10.
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2.

1) 1

10 1

. .

2

, .

.

10. 1

종모우 생년월일

도체중형
009830107 ‘07. 11. 26

009789100 ‘08. 07. 12

등심단면적형

009787798 ‘08. 01. 08

009788073 ‘08. 01. 06

009788081 ‘08. 01. 06

009789183 ‘07. 10. 18

009789191 ‘07. 10. 22

009789206 ‘07. 10. 22

009788065 ‘08. 01. 06

009787802 ‘08. 01. 12

근내지방형

009808465 ‘08. 03. 13

027089866 ‘08. 09. 07

027095692 ‘08. 08. 23

031719869 ‘08. 10. 12

종합형

009788090 ‘08. 02. 11

007006906 ‘08. 04. 19

009787780 ‘07. 12. 22

009787771 ‘07. 12. 27

027095789 ‘08. 09. 09

027095730 ‘08. 09. 20

027095748 ‘08. 09. 28

031724854 ‘08. 11. 10
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11. 1

12. . A-B: C-D: E-F: G-H: M-I: I-J: K-L:

N-O: P-J: S:
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11. 1

개체번호 구분 측정항목

009830107

생시체중( :

18.6 kg)

/

도체중형

이유

체중 체고 십자부고 체장 흉폭 흉심

82 84 90 82.5 19 39

고장 요각 곤폭 좌골폭 흉위 전관위

29 21.5 24 10.5 98 11.5

개월12

체중 체고 십자부고 체장 흉폭 흉심

298 116 116 131 33 58

고장 요각 곤폭 좌골폭 흉위 전관위

43 36 36 15 153

009789183

생시체중( :

23 kg)

/

등심단면적

형

이유

체중 체고 십자부고 체장 흉폭 흉심

101 89 92 94 21 42

고장 요각 곤폭 좌골폭 흉위 전관위

24 31 26 16 107 13

개월12

체중 체고 십자부고 체장 흉폭 흉심

388 120 120 143 43 61

고장 요각 곤폭 좌골폭 흉위 전관위

45 40 41 19 165

009789206

생시체중( :

30 kg)

/

등심단면적

형

이유

체중 체고 십자부고 체장 흉폭 흉심

116 88 93 96 24 43

고장 요각 곤폭 좌골폭 흉위 전관위

26 32 27 19 110 14

개월12

체중 체고 십자부고 체장 흉폭 흉심

403 119 122 138 41 61

고장 요각 곤폭 좌골폭 흉위 전관위

46 35 43 16 165

009789191

생시체중( :

27 kg)

/

이유

체중 체고 십자부고 체장 흉폭 흉심

115 90 93 96 24 43

고장 요각 곤폭 좌골폭 흉위 전관위
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11 1 . 12

. 12

.

등심단면적

형

26 32 28 19 110 14

개월12

체중 체고 십자부고 체장 흉폭 흉심

403 119 120 147 41 63

고장 요각 곤폭 좌골폭 흉위 전관위

46 37 40 17 166

009787780

생시체중( :

32 kg)

/

근내지방형

이유

체중 체고 십자부고 체장 흉폭 흉심

87 84 88.5 79.5 18.5 36.5

고장 요각 곤폭 좌골폭 흉위 전관위

27 17.5 20.5 10 91 11.5

개월12

체중 체고 십자부고 체장 흉폭 흉심

254 117 116 123 34 57

고장 요각 곤폭 좌골폭 흉위 전관위

43 32 30 16 145

009787771

생시체중( :

34 kg)

/

근내지방형

이유

체중 체고 십자부고 체장 흉폭 흉심

101 89 95 86.5 23 39.5

고장 요각 곤폭 좌골폭 흉위 전관위

30.5 23 26 12 104 13

개월12

체중 체고 십자부고 체장 흉폭 흉심

319 117 120 134 39 59

고장 요각 곤폭 좌골폭 흉위 전관위

43 36 37 23 157
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2)

12.

* (2005)

1) 92

13.

14.

15.

n 평균 표준편차 최소값 최대값 전국평균

생시체중 106 26.05 3.26 19.00 34.00 23.40

일령 이유체중91 97 79.49 14.55 45.07 116.07 72.641)

df 생시체중 일령 이유체중91

출생년도 계절- 4 52.31 781.43*

종모우 3 18.13** 547.21**

성별 1 14.48 517.01

Error 97 8.97 188.90

R2 0.22 0.19

종모우 n 생시체중 이유시체중

근내지방형 26 24.65±0.61 71.37±3.02

도체중 20 24.78±0.75 78.06±3.32

등심단면적 32 25.77±0.53 82.24±2.64

종합형 28 27.85±0.65 81.03±2.85

성별 n 생시체중 이유시체중

암 55 25.38±0.46 75.79±2.11

수 51 26.14±0.48 80.56±2.19
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16 1 .

1

.

16.

031724926

생 년 월 일 ‘08. 10. 29

생 시 체 중 22 kg

이 유 체 중 76.5 kg

개월 체중12 296 kg

027095730

생 년 월 일 ‘08. 09. 20

생 시 체 중 22 kg

이 유 체 중 73 kg

개월 체중12 315 kg

049373292

생 년 월 일 ‘10. 01. 13

생 시 체 중 32 kg

이 유 체 중 82 kg

개월 체중12 350 kg
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○

1.

1)

, 15 ml 1:1

, . 1 4℃

( 13).

13.

2)

.

.

.

SYBR14-/PI staining Rose-bengal

. CTC , Coomassie

Brilliant Blue(CBB) 60

. (HOST)

DNA (Acridine Orange stain Test) Rhodamin123

. .

SYBR-14 PI
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. 14 SYBR-14

, PI .

.

15 Rose Bengal

.
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CTC . CTC

3

. CTC ,

.

.

. CTC

F pattern

B pattern

AR pattern

( 16).

CBB

17 .

Rhodamin123 PI

. ( 18)
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Acridine Orange DNA DNA

2 . 19

Acridine Orange

.

18. Rhodamin123



- 38 -

30

.

20

, .

20. 30

19. DNA Acridine Orange
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3)

. 1000 ml

250 ml 750 ml , (15000rpm,

40 ) . 1000 ml

750 ml Triladyl 250 ml .

, 4 .℃

1:1 4℃

, 1.0 x 10
7

.

0.5 ml straw pre-freezing , LN2 .

2.

17 20 . 1 10

4 ,

. 18 5

. .

17. 1

개체
번호 생존율

미토콘드리아
정상기능율

구조DNA
손상율

첨체상태 첨체
반응율

기형율
정자

강도측정
F B AR

(2) 28.5 97.72 0.7 15.5 76.75 7.75 87.56 9.83 22.4

32.7 97.00 0.46 45.98 45.61 8.41 67.14 4.6 32.45

33.6 95.41 0.01 45.57 65.13 10.7 45.84 9.21 25.22

40.1 97.68 0.51 55.79 52.31 8.1 75.63 6.83 43.86

(3) 23.39 95.62 99.14 39 54.75 6.25 90.39 6.25 14.4

23.68 94.52 99.76 68.17 43.26 11.43 78.23 7.85 23.56

44.46 97.6 99.76 69.91 43.23 13.14 77.62 5.58 33.34

53.26 98.56 99.71 44.85 60.75 5.6 78.88 9.1 54.24

183 22.7 98.8 1.7 24.3 60.5 15.2 10.7 6.8 33

43.28 99.46 43.9 61.44 5.34 14.55 4.4 43.2

55.41 94.67 43.63 63.13 6.76 16.57 4.8 44.12

50.21 97.8 21.11 84.23 5.34 21 8 34.56

196 5.9 98.5 1.0 24 59.5 16.5 8.1 4.5 15

25.3 99.46 0.02 53.97 52.46 6.43 35 5.2 45

26.7 98.47 50.25 58.66 8.91 46 6.6 43.2

33.17 96.53 56.82 49.12 5.94 44.2 6.78 40.1

206 76 95.7 1.24 47 49 4 87.48 6 61

84.25 98.7 0.27 66.05 43.86 9.91 77.84 7.2 64
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65.13 99.1 65.85 44.15 10 66.95 6.3 50

66.7 97.6 41.97 67.53 9.5 79.53 9.2 57

465 84.3 97.3 1.43 28.3 65 6.7 89.32 4.2 61

88.64 98.46 0.79 41.33 68.13 9.46 64.55 5.3 53.3

70.59 99.10 66.5 43.5 10 64.35 6.2 44

77.86 95.05 61.6 46 7.6 70.1 4.8 62.2

2035 56.9 98.8 2.6 43.5 50 6.5 6.0 4.5 44

57.3 96.6 1.3 58 50.7 8.7 32.5 5.6 47

48.6 95.6 60.48 48.7 9.18 33.6 7.8 53

60.2 97.3 55.46 50 5.46 30.1 5.8 67

67.3 95.4 56.3 46.8 3.1 35.8 4.9 60

0846 74.68 99 0 46 50.7 3.3 98.2 5.2 49

75.3 94.8 0.2 50.7 48.7 0.6 75.7 2.7 54.7

73 97.3 40.3 50.7 9 84.62 1 39

82.3 97.3 41.3 46.4 12.3 99.50 5.33 42

83.67 95.33 43.67 51 5.33 98.63 1 72.33

84.67 90.45 29.33 63.67 7 86.26 7.33 48

72.67 92.34 46.67 45.33 8 49.1 3.67 19

40.67 65.67 34 55 11 33.77 4.67 26

3010 50.27 90.15 1.16 20.15 71.75 8 42.39 13.44 24

65.5 99.5 4.7 17.5 77.3 5.2 8.7 5 46

86 98 58.3 38.4 3.3 89.7 4 42.75

81 95.3 46 45.3 8.7 98.92 4.33 32

78.7 96 51.3 47.3 1.4 96.2 5.3 61.3

82.33 91.67 55 39.67 5.33 71.64 3 59.75

74.67 93.33 38 53 9 8.33 10.67 52.33

8806 71 99.25 0.43 55.7 42.3 2 92.19 3 39.5

74.6 96.35 0.3 61.82 43.78 5.6 81.23 4.5 46.3

81.69 94.46 51.39 56.21 7.6 67.42 3.6 48.5

75.8 95.63 41.67 67 8.67 72.48 5.6 58.8

8807 44.4 98.43 0.49 41.3 52.4 6.3 22.52 4.33 17.8

31.25 97 0.47 40.3 49.7 10 87.76 4.4 9

63 96.67 0 23.7 72.7 3.6 90.6 6.2 44.75

8808 72.5 98.5 0 42 56 2 100 6.6 48.8

76.5 89.7 64.77 43 7.77 78.5 7.1 46.8

81.3 91.6 59.17 48.63 7.8 88.4 6.8 47.5

88.5 97.6 55.63 52.37 8 81.9 8.7 43.0

8809 79.25 97.33 0.62 27 70 3 95.81 6.2 35.25

74.6 97.6 36 71 7 71.19 6.4 44.8

69.54 98.5 45.1 60.3 5.4 80.9 10.5 51.2
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78.3 97.9 49.88 56.35 6.23 72 11.1 67.2

8777 76.5 98.83 0.85 52.7 43.5 3.8 16.62 6.67 78.7

64.7 99 54.3 45.3 0.4 71.4 2 50

75.6 95.3 52 45 3 84.95 0.67 40

80 95.33 54 43.33 2.67 98.19 2 72

83.33 94.67 52 44.67 3.33 89.53 7 64.33

81.33 90 15 83.33 1.67 80.95 10 40.67

80 93 32.67 66.33 1 78.60 6.33 47

8778 48.5 99 1.1 50.7 38.3 11 43.9 6.4 34.4

32.5 97.4 1.1 16 76.7 7.3 7.2 5 18.5

20.02 99.50 0.4 46.7 49.7 3.6 30.62 5.5 11.2

20.3 97.5 51.21 55.48 6.69 44.63 7.3 32.16

8779 69.2 96 1.63 46.5 50 3.5 10.85 8.8 63

63 97.67 0 23.3 73.7 9 89.08 5.2 37

73.9 94.6 42 67.53 9.53 45.68 7.6 48

69.67 98.2 80.27 25.34 5.61 55.68 4.8 46

8780 38.3 97.7 0.8 39.3 46.7 14 39.9 6.6 38

44.6 97.8 0.4 57.7 45.61 3.31 26.58 4 30

53.25 98.15 0.8 40.3 50 9.7 5.36 4.75 21

77.64 98.8 61.57 44.43 6 65.48 4.8 48

80.13 97.63 56.46 52.34 8.8 64 8 50

8918 76 13 76 11 22

60.25 94.25 0.44 19.7 72.3 8 58.29 4 22.2

62.7 87.3 33.7 59.3 7 42.2 6.7 26

79.7 98.7 45.7 49.3 5 12.2 7 35.3
45.78 60.12 5.9

8919 73 94.16 0.14 29.5 64.5 6 53.26 16.7 48.3

71.2 96.8 0.36 52.34 53.23 5.57 53.6 10.3 58

70.6 99.18 52.78 55.68 8.46 66.58 9.7 53.2

68.4 97.36 46.16 59.84 6 61.4 7 55

8920 79 97.7 0.01 41.3 54.7 4 88.9 8.3 25.75

70.86 84.67 52.33 44 3.67 88.93 11 40.67

77.33 89 34.33 64.33 1.34 51.74 7.67 42.33

78.67 92.33 34 64.67 1.33 74.20 9.67 46.33

70.67 96.67 48.33 40.67 11 41.58 10.83 36.67

77.3 87.7 55.3 41.3 3.4 61.9 5 27.3

83 99 45.7 49.3 5 11.2 8 47

81 97.3 47.7 48.3 4 22.1 6.7 57.3

79.3 93.7 59.7 37 3.3 81.3 9 50

83.4 97.6 61.84 47.66 9.5 82.3 7 51
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18. 1

(/ml) (/ml) (ml)

0846

6.33 10ⅹ
8

5.7 10ⅹ
9

9
4.91 10ⅹ

8
2.21 10ⅹ

9
4.5

1.8 10ⅹ
9

6.3 10ⅹ
9

3.5
6.75 10ⅹ

8
1.35 10ⅹ

9
2

7.95 10ⅹ
8

3.4 10ⅹ
9

4.2

3.45 10ⅹ
8

2.07 10ⅹ
9

6
6.75 10ⅹ

8
2.07 10ⅹ

9
7

3.42 10ⅹ
8

2.07 10ⅹ
9

4.3
5.52 10ⅹ

8
2.07 10ⅹ

9
4.5

7.12 10ⅹ
8

2.07 10ⅹ
9

6.1

4.85 10ⅹ
8

2.07 10ⅹ
9

5.8

3010

1.41 10ⅹ
9

8.46 10ⅹ
9

6

6.25 10ⅹ
8

3.75 10ⅹ
9

6
6.2 10ⅹ

8
4.96 10ⅹ

9
8

2.75 10ⅹ
8

1.65 10ⅹ
9

6
4.43 10ⅹ

8
1.65 10ⅹ

9
4

5.5 10ⅹ
8

1.65 10ⅹ
9

6

4.74 10ⅹ
8

1.65 10ⅹ
9

8
8.35 10ⅹ

8
1.65 10ⅹ

9
5

6.1 10ⅹ
8

1.65 10ⅹ
9

4

8777

8.67 10ⅹ
8

5.2 10ⅹ
9

6

3.72 10ⅹ
8

2.42 10ⅹ
9

6.5

1.75 10ⅹ
8

1.75 10ⅹ
9

10
8.5 10ⅹ

8
2.72 10ⅹ

9
3.2

5.9 10ⅹ
8

3.84 10ⅹ
9

6.5
3.9 10ⅹ

8
3.51 10ⅹ

9
9

7.7 10ⅹ
8

1.65 10ⅹ
9

4
6.5 10ⅹ

8
1.65 10ⅹ

9
5.2

4.1 10ⅹ
8

1.65 10ⅹ
9

6

4.3 10ⅹ
8

1.65 10ⅹ
9

7
2.54 10ⅹ

8
1.65 10ⅹ

9
5

8918

1.5 10ⅹ
9

1.05 10ⅹ
10

7
3.05 10ⅹ

9
1.07 10ⅹ

10
3.5

4.3 10ⅹ
8

1.07 10ⅹ
10

6

4.58 10ⅹ
8

1.07 10ⅹ
10

4
6.8 10ⅹ

8
1.07 10ⅹ

10
5

2.3 10ⅹ
8

1.07 10ⅹ
10

3.4
3.0 10ⅹ

8
1.07 10ⅹ

10
7.1

5.7 10ⅹ
8

1.07 10ⅹ
10

5
2.6 10ⅹ

8
1.07 10ⅹ

10
5.1

5.42 10ⅹ
8

1.07 10ⅹ
10

4

8920

1.69 10ⅹ
9

1.01 10ⅹ
10

6
5.5 10ⅹ

8
2.86 10ⅹ

9
5.2

4.75 10ⅹ
8

3.8 10ⅹ
9

8
6.15 10ⅹ

8
4.92 10ⅹ

9
8

1.09 10ⅹ
9

1.31 10ⅹ
10

12
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19 20 . 5

. 0846, 3010, 8777 8778 8807

8777 56.2 ± 11.6

(p<0.05). 5

(p<0.05; 20). 20 8778

(p<0.05)

19. ,

,

(n)

0846 5 76.3 ± 2.1a 97.1 ± 0.9 3.6 ± 1.0 46.2 ± 3.5ab

3010 5 70.7 ± 8.1a 95.7 ± 2.1 6.7 ± 2.3 36.2 ± 5.0abc

8777 5 72.3 ± 3.8a 97.7 ± 1.2 3.1 ± 1.8 56.2 ± 11.6a

8778 5 28.4 ± 12.9b 98.6 ± 0.6 5.6 ± 0.4 21.4 ± 6.8c

8920 5 46.2 ± 9.2b 97.4 ± 0.5 5.0 ± 0.6 23.8 ± 10.8bc

(Mean±SEM, p<0.05)

1.3 10ⅹ
9

1.82 10ⅹ
10

14
2.25 10ⅹ

9
1.35 10ⅹ

10
6

5.9 10ⅹ
9

2.95 10ⅹ
10

5

1.85 10ⅹ
9

1.02 10ⅹ
10

5.5
2.78 10ⅹ

9
1.02 10ⅹ

10
4.3

3.46 10ⅹ
9

1.02 10ⅹ
10

3
5.1 10ⅹ

9
1.02 10ⅹ

10
6.1

2.4 10ⅹ
9

1.02 10ⅹ
10

2.1
3.47 10ⅹ

9
1.02 10ⅹ

10
4

4.41 10ⅹ
9

1.02 10ⅹ
10

4.3

3.52 10ⅹ
9

1.02 10ⅹ
10

5
4.6 10ⅹ

9
1.02 10ⅹ

10
7
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20.

개체번호
반복수

(n)
첨체 반응율

첨체상태

F B AR

0846 4 89.5 ± 5.7a 44.6 ± 2.4 49.1 ± 1.0 6.3 ± 2.7

3010 4 59.9 ± 21.1ab 35.5 ± 10.0 58.2 ± 9.6 6.3 ± 1.2

8777 4 57.7 ± 20.9ab 53.0 ± 0.7 44.6 ± 0.6 2.4 ± 1.0

8778 4 27.2 ± 10.7a 37.8 ± 11.0 54.9 ± 11.4 7.3 ± 2.1

8920 4 67.0 ± 22.2ab 35.1 ± 5.7 58.3 ± 7.3 6.6 ± 1.9

(Mean±SEM, p<0.05)

F : , B : , AR :

1

( 21).

( 22 23).

21. 1

( / )

009830107 420

009787798 230

009788073 560

009788081 400

009789183 460

009789191 400

009789206 680

009788065 340

009787802 420

009808465 170

009788090 400

009787780 460

009787771 400
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22. ,

,

(n)

0846 3 73.6 ± 4.2a 96.4 ± 1.8 4.6 ± 2.3 47.9 ± 5.4ab

3010 3 75.6 ± 11.4a 97.5 ± 8.3 6.6 ± 4.8 44.8 ± 4.9abc

8777 3 73.3 ± 8.6a 98.4 ± 4.2 7.1 ± 9.8 51.1 ± 3.7a

8778 3 34.5 ± 2.7c 96.5 ± 2.4 2.3 ± 11.2 34.8 ± 4.4c

8920 3 67.4 ± 10.2b 97.7 ± 4.2 6.2 ± 1.1 41.5 ± 8.4bc

(Mean±SEM, p<0.05)

23.

개체번호
반복수

(n)
첨체 반응율

첨체상태

F B AR

0846 3 78.1 ± 3.5a 57.7 ± 4.2 45.6 ± 5.3 3.3 ± 2.6

3010 3 67.7 ± 7.1ab 58.1 ± 9.5 50.6 ± 7.6 8.7 ± 3.1

8777 3 67.7 ± 10.1ab 55.5 ± 4.1 50.0 ± 4.6 5.5 ± 3.7

8778 3 66.5 ± 8.5a 51.2 ± 9.7 55.5 ± 10.1 6.3 ± 6.8

8920 3 71.4 ± 3.3ab 46.1 ± 9.1 59.4 ± 5.6 6.5 ± 4.6

(Mean±SEM, p<0.05)

F : , B : , AR :
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○

1.

1

.

, 5 .

2.

24.

농가명
정액번호

유전자 타입( )

총 수정 두수

두( )

수정 횟수 두( ) 수태율*

(%)회1 회2

A
0846

근내지방형( )
31 25 6 81

B
8777

종합형( )
55 34 21 62

C
3010

도체중형( )
83 55 28 66

D

8920

등심단면적형( )
45 30 15 67

3010

도체중형( )
39 28 11 72

E

0846

근내지방형( )
43 35 8 81

8777

종합형( )
30 24 6 80

합계 326 231 95 71

* = 1 /

5 326

( 24). , 95 .

1

. 5 71% ,

. A E 0846 ( ) 81%

, B 8777 ( ) 62%

. ,

.
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21.
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○

1.

1)

CIDR-plus(InterAg, Hamilton, New Zealand) 7

FSH FolltropinⓇ-V(Vetrepharm, Canada) . 200 mg FSH FSH

200 mg 40 mg, 30 mg, 20 mg, 10 mg 1 , 2

8 , 12 , 400 mg FSH 400 mg FSH 80 mg, 60

mg, 40 mg, 20 mg 1 . FSH 3

CIDR-plus PGF2 Lutalyse(Pharmacia & Upjohn, USA)α

25mg , FSH 12 2 , GnRH

250 g . 7 , 2, 3 2% lidocaineμ

hydrochloride 5 ml , balloon catheter

( 27).

27.

2)

Complete flush solution(Bioniche Animal Health, Canada) ,

EmCon-Filter(Kruuse, Marslev, Denmark) (Olympus, Japan)

. (IETS) 1 (excellent or

good) 2 (fair) , .

2.

1) FSH

FSH 200mg 400mg 25 .

200 mg FSH 400 mg FSH

(20.9±1.20 vs 15.8±0.63, p<0.05). ,

200 mg FSH 400 mg FSH

(9.7±0.65 vs 7.4±0.30, 11.3 ±0.78 vs 8.4±0.45, p<0.05).

.
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, 200 mg FSH 18.2±1.18 ,

14.1±1.12 . , FSH 400 mg

12.3±0.52 , 6.8± 0.33

200 mg FSH (p<0.05).

200 mg 400 mg 86.9±1.90% 78.0±0.49%

200 mg FSH (p<0.05),

67.1±2.66% 43.2±1.40% 200 mg FSH

(p<0.05). 200 mg

, FSH .

400 mg

, 200 mg 400 mg FSH FSH

200 mg . , 70 %

90 % .

, .

25. 200 mg 400 mg FSH

FSH

level

No. of corpus luteum Embryo recovery Transferable embryos

Left Right Total

No. of

recovered

embryos

Rate of

recovered

embryos/CL

No. of

transferable

embryos

Rate of

transferable

embryos/CL

200 mg 9.7±0.65
a

11.3±0.78
a

20.9±1.20
a

18.2±1.18
a

86.9±1.90
a

14.1±1.12
a

67.1±2.66
a

400 mg 7.4±0.30b 8.4±0.45b 15.8±0.63b 12.3±0.52b 78.0±0.49b 6.8±0.33b 43.2±1.40b

Values with different superscripts differ significantly (Mean±SEM, p<0.05).

2) FSH

26 ,

.

200 mg 400 mg FSH 77.27±2.75% 55.38±1.76% , 200 mg FSH

(p<0.05).

, 27 . 200 mg

8.3±0.76 ,

4.7±1.19 1.2±0.40 . 400 mg ,

2.0±0.26 200 mg (p<0.05),

2.9±0.18 1.9± 0.17 .
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26. 200 mg 400mg FSH ,

FSH level No. of donors
No. of recovered

embryos

No. of transferable

embryos

Rate of transferable

embryos /recovered embryos

200 mg 15 18.2±1.18
a

14.1±1.12
a

77.27±2.75
a

400 mg 15 12.3±0.52b 6.8±0.33b 55.38±1.76b

Values with different superscripts differ significantly (Mean±SEM, p<0.05).

27. 200 mg 400 mg FSH ,

FSH level
No. of

transferable embryos

Developmental stages of embryos for E.T

Morula Early blastocysts Expanded blastocysts

200 mg 14.1±1.12
a

8.3±0.76
a

4.7±1.19
a

1.2±0.40
a

400 mg 6.8±0.33b 2.0±0.26b 2.9±0.18a 1.9±0.17a

Values with different superscripts differ significantly (Mean±SEM, p<0.05).

, ,

,

. 200 mg FSH

level 20.9±1.20 , 18.2±1.18

. 400 mg FSH level ,

FSH

. (2007) CIDR PEG FSH 200 mg 1

400 mg FSH ,

200 mg FSH ,

1

( , 2009).

( , 2009; Son , 2007). 200 mg FSH

, FSH 200 mg

, ,

(Shea , 1984; Murphy , 1984)

.

Lafri (2002) CIDR

PGF2α

11.2 11.1 , 5.8 6.1

.

, FSH 200 mg CIDR ,

CIDR

.
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CIDR FSH 200 mg

400 mg . Dattena (1994)

p-FSH 16 mg 30% PVP 1 8.6 7.8

, 16 mg

FSH . Son (2007) FSH 28 mg

7.9±10 , 24 mg 8.3±1.1

.

FSH , FSH

. FSH

,

. ,

CIDR FSH 200 mg ,

.
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○

1.

1)

CIDR-plus(InterAg, Hamilton, New Zealand)

7 FSH Folltropin
Ⓡ
-V(Vetrepharm, Canada) ( 27).

FSH 200 mg 40 mg, 30 mg, 20 mg, 10 mg 1 ,

2 8 12 . FSH

3 PGF2 Lutalyse(Pharmaα cia & Upjohn, USA) 25 mg 1

CIDR-plus , FSH 5 , GnRH (Fertagyl;

Intervet Inc., Millsboro, NJ, USA) 250 g , 12 2μ

. 2 7 2% lidocaine hydrochloride( , )

5 ml , ballon catheter

.

2)

balloon catheter

, catheter . ,

3-way 3-way collection equipment(IMV, French) , 2-way

Y-tubing(Agtech, Manhattan, KS, USA) complete flush solution(Bioniche Animal

Health, Canada) balloon catheter ,

EmCon-Filter(Kruuse, Marslev, Denmark) . Y-tubing ,

, ,

(Donaldson , 1983).

. , DEC(Direct Embryo Collection) Y-tubing

50 ml , catheter , 60 ml

catheter 50 ml

, . EmCon-filter

( 22, 23).
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그림 왼쪽 가운데 및 오른쪽 방법에 사용되는 수정란 채란 장비22. 3-wqy( ), 2-way( ) DEC( )

23. DEC

3)

Complete flush solution(Bioniche Animal Health, Canada)

EmCon-Filter(Kruuse, Marslev, Denmark) (Olympus, Japan)

. (IETS) (Stringfellow

Seidel, 1998) 1 (excellent or good) 2 (fair), 3 (poor) 4 (dead or

degenerating) , , 1 2

, 3 4 .

4)

, catheter

, catheter ,

1 L ,

. .
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2.

28 3-way 2-way DEC

1-way .

, ,

. ,

3-way, 2-way DEC(1-way) 11.25± 0.63, 12.5±0.65, 11.75±0.48

.

6.25±0.48 , 7.25±0.48 , 7.25±0.63

. 3-way 55.6%, 2-way

58%, DEC(1-way) 61.7% .

28. 3-way, 2-way and 1-way (DEC) ,

Methods
No. of

donor (n)

No. of recovered

embryos (n)

No. of recovered

embryos for E.T (n)

Efficiency of

method1) (%)

3-way 4 11.25 ± 0.63 6.25 ± 0.48 55.6

2-way 4 12.5 ± 0.65 7.25 ± 0.48 58

1-way (DEC) 4 11.75 ± 0.48 7.25 ± 0.63 61.7

1) % = (No. recovered transferable embryos/NO. recovered embryos)×100 (Mean

± SEM)

29 3-way 2-way 1-way

, ,

. 3-way 2-way

, DEC 1-way

. , DEC(1-way)

0.28±0.32 l 3-way 2-way

(1.80±0.12 l 1.75±0.10 l) (p<0.05).

DEC(1-way) 27±2 ,

3-way 2-way 51±3 45±2 DEC(1-way)

(p<0.05). , DEC(1-way)

.
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29. 3-way, 2-way and 1-way (DEC) , ,

,

Methods Flushing sol. (l) Collection time (min) Workers (No.) Holer for cattle

3-way 1.80 ± 0.12a 51 ± 3a 2 ○

2-way 1.75 ± 0.10a 45 ± 2a 1 2～ ○

1-way (DEC) 0.28 ± 0.32b 27 ± 2b 1 ×

a,b Means with different superscripts were significantly different (p<0.05). (Mean

± SEM)

3-way 2-way 1-way 1

30 .

1

. , DEC(1- way) 3-way 2-way

104,100 . 3-way 1/4.5 , 2-way

1/2 . DEC(1-way)

.

30. 3-way, 2-way and 1-way (DEC) , 1

Product
3 way 2 way 1 way (DEC)

Unit price QTY1) Total Unit price QTY1) Total Unit price QTY1) Total

Catheter 330,000 1 330,000 50,000 1 50,000 50,000 1 50,000

Y-junction flush

tube
ㆍ ㆍ ㆍ 30,000 1 30,000 ㆍ ㆍ ㆍ

Syringe (60 ml) 100 1 100 100 1 100 100 1 100

Emcon filter 44,000 1 44,000 44,000 1 44,000 44,000 1 44,000

Flushing solution 50,000 2 100,000 50,000 2 100,000 50,000 0.2 10,000

Total cost 474,100 224,100 104,100

1) Quantity (Unit: Won)

DEC ,

. DEC

1-way 7.25±0.63

, 61.7% .

3-way 2-way 0.28±0.32 l 27±2

. 1

1/4.5, 1/2

.
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DEC(1-way)

. ,

, . ,

DEC(1-way)

,

.

.

,

(Schmidt , 1996; van Wagtendonk-de Leeuw , 1998; Numabe 2000; Lazzari ,

2002). , ,

(Greve , 1995; , 1998; , 2002; Ax , 2005;

, 2005; , 2005).

.

OPU (Pieterse , 1988) , OPU

, OPU , OPU , (Merton , 2003)

.

, 1-way DEC

.

, 2-way 3-way

, .

, ,

. DEC

,

,

. , DEC

.
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-DEC

1.

1)

DEC(Direct Embryo Collection) foley balloon catheter(Rusch,

Kernen, Germany) , catheter 50 ml

2-way Y-tubing(Agtech, Manhattan, KS,

USA) 50 ml . 50 ml complete flush solution (Bioniche

Animal Health, Canada) 50 ml

,

, EmCon-filter(Kruuse, Marslev, Denmark)

. 1 ,

50 ml 12 50 ml 6

,

EmCon-filter .

2.

31. DEC

Methods
No. of donor

(n)
No. of recovered
embryos (n)

No. of transferable
embryos (n)

Efficiency of
method1) (%)

Control2) 30 12.0 ± 0.44b 6.9 ± 0.35b 57.4

DEC 30 19.1 ± 1.40a 15.8 ± 1.72a 82.6
1) %= (No. transferable embryos/NO. recovered embryos) × 100.
2) Control: conventional method of embryo collection.

Values with different superscripts differ significantly (Mean ± SEM, p<0.05).

31 DEC .

, DEC

19.1±1.40 15.8± 1.72

, 12.0±0.44 6.9±0.35

(p<0.05).

DEC 82.6% 57.4%

.
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32. DEC ,

Flushing

times
n

No. of

recovered

embryos

Embryo cell stages

Exp. B1) Ear. B2) Com. M3) Ear. M4) Deg. 5)

1st 20 1.2 ± 0.46cd 0.3 ± 0.24a 0.8 ± 0.32b 0.1 ± 0.11b 0.0 ± 0.00b 0.0 ± 0.00b

2nd 20 8.6 ± 0.53a 0.6 ± 0.44a 3.9 ± 0.90a 3.7 ± 1.00a 0.4 ± 0.18b 0.0 ± 0.00b

3rd 20 5.3 ± 0.65b 0.0 ± 0.00a 1.3 ± 0.90b 2.2 ± 0.76a 1.8 ± 0.68a 0.0 ± 0.00b

4rd 20 1.8 ± 0.40c 0.0 ± 0.00a 0.0 ± 0.00b 0.6 ± 0.38b 0.6 ± 0.34b 0.7 ± 0.37b

5rd 20 2.2 ± 0.72c 0.0 ± 0.00a 0.0 ± 0.00b 0.0 ± 0.00b 0.0 ± 0.00b 2.2 ± 0.72a

6rd 20 0.0 ± 0.00d 0.0 ± 0.00a 0.0 ± 0.00b 0.0 ± 0.00b 0.0 ± 0.00b 0.0 ± 0.00b

1) Exp. B: Expanded Blastocyst.
2) Ear. B: Early Blastocyst.
3) Com. M: Compact Morula.
4) Ear. M: Early Morula.
5) Deg.: Degradation.

Values with different superscripts differ significantly within row (Mean ± SEM, p<0.05).

33. DEC ,

Flushing

times
n

No. of

transferable

embryos

Embryo cell stages

Exp. B1) Ear. B2) Com. M3) Ear. M4) Deg. 5)

1st 20 1.2 ± 0.46cd 0.3 ± 0.24a 0.8 ± 0.32b 0.1 ± 0.11b 0.0 ± 0.00b 0.0 ± 0.00a

2nd 20 8.6 ± 0.53a 0.6 ± 0.44a 3.9 ± 0.90a 3.7 ± 1.00a 0.4 ± 0.18b 0.0 ± 0.00a

3rd 20 5.3 ± 0.65b 0.0 ± 0.00a 1.3 ± 0.90b 2.2 ± 0.76a 1.8 ± 0.68a 0.0 ± 0.00a

4rd 20 0.7 ± 0.37dd 0.0 ± 0.00a 0.0 ± 0.00b 0.2 ± 0.22b 0.4 ± 0.34b 0.0 ± 0.00a

5rd 20 0.0 ± 0.00d 0.0 ± 0.00a 0.0 ± 0.00b 0.0 ± 0.00b 0.0 ± 0.00b 0.0 ± 0.00a

6rd 20 0.0 ± 0.00d 0.0 ± 0.00a 0.0 ± 0.00b 0.0 ± 0.00b 0.0 ± 0.00b 0.0 ± 0.00a

1) Exp. B: Expanded Blastocyst.
2) Ear. B: Early Blastocyst.
3)
Com. M: Compact Morula.

4) Ear. M: Early Morula.
5)
Deg.: Degradation.

Values with different superscripts differ significantly within row (Mean ± SEM, p<0.05).

32 33 DEC

, 6 .

2 8.6±0.53 3

5.3±0.65 2

(p<0.05). 6 0.0±0.00

( 32). 33 2 8.6±0.53

3 5.3±0.65 2
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(p<0.05). , 5 6

0.0±0.00 .

32 33 .

32 ,

2 3.9±0.90

3.7±1.00 (p<0.05). 3

2.2±0.76 1.8±0.68

(p<0.05). 5

2.2±0.72 (p<0.05).

2 3.9±0.90

, 2 3

(p<0.05). 3

(p<0.05). ,

( 33).

Direct Embryo Collection(DEC)

,

. 1 , 6 1

50 ml . 1 600 ml

32 2 3

. , 6 9

. 5 9 6

2.20±0.72 .

2 3 1 4

1.2±0.46 1.8±0.40 , 1.2±0.46

0.7±0.37 . 1 4～

3 6 ,～

5 6

. , 1 400 ml

. 3-way 2-way balloon cathter

, DEC Y-tubing catheter Y-tubing

EmCon-filter

(Donaldson, 1983; Rowe , 1980).

1 2 L , DEC～
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.

.

, 1 , 2 3

,

. ,

4 . 1

2 3

. , 2 3

4

.

, 1-way DEC

. , 400 ml ,

2-way 3-way

. ,

. ,

. DEC

,

.
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○

1.

,

. 3

24

. . 09~10 188

, 10~11 257 11~12 318 .

, 3-way 2-way

DEC .

.

1 188 3 318 ,

.

24. ‘09 ~‘12
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2. Direct Embryo Collection(DEC)–

1) ( )

2) : 2011. 02. 23

3) : 10-2011-0015913 ( 1-1-2011-0129954-39)

4) : (DEC)

5)

-

- 2-way 3-way

-

-

-

3. ( )

1) : 2011. 12. 14

2) : 2011RD0040000457909

3) : 200 mg FSH

4) : , ,

5) : FSH 200 mg

400 mg FSH
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○

1. (OK )

OK

. ,

.

.

34 OK . 41

‘11 1 OK

, . ,

34 . 41 ,

22 , 53.7% .

34. OK

No 개체번호 공란우 정액특징 체내수정란 임신판정 비고

1 188622995 근내지방 근내지방 Blastocyst 부

년 월‘11 1

구제역

발생으로

인한

매몰처분

2 194501611 근내지방 근내지방 Blastocyst 가

3 189833079 근내지방 근내지방 Blastocyst 가

4 000565947 근내지방 근내지방 Blastocyst 부

5 195386057 근내지방 근내지방 Blastocyst 가

6 194718712 근내지방 근내지방 Blastocyst 부

7 000565883 근내지방 근내지방 Blastocyst 부

8 189974788 근내지방 근내지방 Blastocyst 부

9 000565607 근내지방 근내지방 Blastocyst 가

10 000565596 근내지방 근내지방 Blastocyst 가

11 000565449 도체중 도체중 Morula 부

12 007033319 도체중 도체중 Morula 가

13 189833529 도체중 도체중 Morula 가

14 188268836 도체중 도체중 Morula 가

15 197109838 도체중 도체중 Morula 가

16 197109241 도체중 도체중 Blastocyst 가

17 009831242 도체중 도체중 Blastocyst 가

18 027069148 도체중 도체중 Blastocyst 부

19 009785690 도체중 도체중 Morula 부

20 194713045 등심단면적 등심단면적 Morula 부

21 027091861 등심단면적 등심단면적 Morula 가
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22 000565971 등심단면적 등심단면적 Morula 부

23 000565818 등심단면적 등심단면적 Blastocyst 부

24 012951993 등심단면적 등심단면적 Blastocyst 부

25 012951651 등심단면적 등심단면적 Blastocyst 가

26 012951635 등심단면적 등심단면적 Morula 가

27 012951750 등심단면적 등심단면적 Morula 가

28 012951678 등심단면적 등심단면적 Morula 가

29 012951856 등심단면적 등심단면적 Blastocyst 부

30 012951741 종합형 종합형 Blastocyst 가

31 012966264 종합형 종합형 Blastocyst 부

32 012966328 종합형 종합형 Morula 가

33 012966640 종합형 종합형 Morula 부

34 012966703 종합형 종합형 Morula 부

35 012951660 종합형 종합형 Blastocyst 부

36 012951977 종합형 종합형 Blastocyst 가

37 031726253 종합형 종합형 Blastocyst 가

38 012951784 종합형 종합형 Morula 가

39 012951619 종합형 종합형 Morula 부

40 028446720 종합형 종합형 Blastocyst 가

41 018411646 종합형 종합형 Blastocyst 부
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2. ( ; )

35.

No 개체번호 공란우 정액특징 성별
체중 (kg)

생시 이유 개월12

1 031719869
174418977

근내지방도형( )
근내지방형 수 30 68 323

2 031719810
174418977

근내지방도형( )
근내지방형 수 24 68 336

3 009808465
162475307

근내지방도형( )
근내지방형 수 27 89

4 027095692
162475307

근내지방도형( )
근내지방형 수 24 53 290

5 027089866
162475307

근내지방도형( )
근내지방형 수 34 81 328

6 027090514
162475307

근내지방도형( )
근내지방형 수 21 51

7 027090491
162475307

근내지방도형( )
근내지방형 수 19 80

8 027090571
162475307

근내지방도형( )
근내지방형 수 24 78

9 050126165
162475307

근내지방도형( )
근내지방형 수 31 85 310

10 051577557
163449822

근내지방도형( )
근내지방형 수 23 68 254

11 051061267
162475307

근내지방도형( )
근내지방형 수 24 68 280

12 073101928 194708300 근내지방형 수 22

13 031719828
174418977

근내지방도형( )
근내지방형 암 22 66 241

14 031719990
174418977

근내지방도형( )
근내지방형 암 23 64.5 188

15 027089815
162475307

근내지방도형( )
근내지방형 암 27 70 268

16 027090522
162475307

근내지방도형( )
근내지방형 암 16 60 181

17 051061218
162475307

근내지방도형( )
근내지방형 암 21 77 239
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36.

No 개체번호 공란우 정액특징 성별
체중 (kg)

생시 이유 개월12

1 009830107
163446141

도체중형( )
도체중형 수 18.6

2 027089632
170080444

도체중형( )
도체중형 수 24 97 304

3 009789100
162477064

도체중형( )
도체중형 수 22 42 271

4 027090580
163446141

도체중형( )
도체중형 수 29 70

5 027090563
170080444

도체중형( )
도체중형 수 30 80

6 027089649
170080444

도체중형( )
도체중형 암 26 112 260

7 007006883
163446141

도체중형( )
도체중형 암 28 78

8 027091417
170080444

도체중형( )
도체중형 암 25 62 136

9 009789095
162477064

도체중형( )
도체중형 암 24 49

10 027090547
170080444

도체중형( )
도체중형 암 29 72 264

11 053072359
170080444

도체중형( )
도체중형 암 28 89

12 053073525
162477064

도체중형( )
도체중형 암 30 83 269
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37.

No 개체번호 공란우 정액특징 성별
체중 (kg)

생시 이유 개월12

1 009789183
164801895

등심단면적형( )
등심단면적형 수 23 101

2 009789191
164801895

등심단면적형( )
등심단면적형 수 27 58 218

3 009789206
164801895

등심단면적형( )
등심단면적형 수 30 116

4 009787802
164802861

등심단면적형( )
등심단면적형 수 30 93 387

5 009788065
164802861

등심단면적형( )
등심단면적형 수 19 87

6 009788073
164802861

등심단면적형( )
등심단면적형 수 20 77

7 009788081
164802861

등심단면적형( )
등심단면적형 수 20 81

8 009787798
164802861

등심단면적형( )
등심단면적형 수 29.5 50

9 031724887
158579022

등심단면적형( )
등심단면적형 암 25 107 239

10 027075167
164801895

등심단면적형( )
등심단면적형 암 27.5 77

11 059390557 031791759 등심단면적형 암 26 75

12 300011411 031791759 등신단면적형 암 27 71
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38.

No
(kg)

12

1 009787780
143639964

( )
32 87 303

2 009787771
143639964

( )
34 101 　

3 031724895
162476248

( )
26 68.5 263

4 031724926
162476248

( )
22 76.5 296

5 031724918
162476248

( )
24 69 279

6 031724854 182291036 21 71 268

7 027089753
165067450

( )
21 62 213

8 009788090 162964574 30 75 　

9 007006906
165067450

( )
25 　 　

10 027095730
162964574

( )
24 73 315

11 027095748
162964574

( )
28 73 325

12 027095789
165067450

( )
24 83 　

13 049373284
165067450

( )
25 87 313

14 049373305
162964574

( )
21 84 240

15 056030017
165067450

( )
29 83 239

16 053072262 186311815 21 74 287

17 194708300
162964574

( )
24 98 　

18 009788057
162964574

( )
23 79 　

19 031724846 182291036 20 82 222

20 027089745
165067450

( )
27.5 70 226

21 007006867
143639964

( )
26 65 　

22 007006859
143639964

( )
26 49 　
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23 027075142
162964574

( )
27 57 　

24 031719973
162964574

( )
16 67 207

25 031719965
162964574

( )
17 58 195

26 027095764
162964574

( )
22 73 214

27 027095756
162964574

( )
24 80 245

28 027095772
165067450

( )
22 54 212

29 046382279
162964574

( )
22 73 224

30 046382295
162964574

( )
24 70 225

31 046382287
162964574

( )
20 55 201

32 046382262
162964574

( )
23 66 233

33 049373313
162964574

( )
26 73 218

34 049373268
165067450

( )
26 69 219

35 027089376
167508630

( )
21 66 234

36 027090442
162476248

( )
22 52 213

37 027090539
162476248

( )
26 52 248

38 027090434 186311181 22 58 218

39 053072650
162476248

( )
26 84 288

40 054849392
165067450

( )
27 84 243

41 300011340 009788057 27 86 　
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3.

39.

40.

031719869 469 92 6 1 68.36

031719810 392 94 7 5 69.85

009808465 425 97 4 1 71.32

027095692 461 103 5 1 70.61

027089866 482 98 4 1 70.08

027090514 366 81 13 8 65.03

027090491 384 81 29 6 54.6

027090571 431 89 14 5 63.89

031719828 374 78 18 7 61.32

027090522 319 73 9 5 67.62

009830107 434 101 6 1 70.37

027089632 388 82 4 1 70.26

009789100 432 96 4 1 71.02

027090580 339 91 14 9 66.35

027090563 415 93 20 9 61.04
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41.

42.

009789183 460 82 10 1 64.78

009789191 513 95 4 1 68.95

009789206 482 111 8 1 69.27

009787802 497 97 9 3 66.47

009788065 436 98 4 1 71.19

009788073 417 88 15 2 63.47

009788081 434 95 4 2 70.84

009787798 427 96 3 2 71.77

유전자 타입
개체번호 구분 도체중

등심단면

적

등지방두

께

근내지방

도
육량지수

공란우 종모우

종합형 종합형 009787780 471 95 3 1 70.58

종합형 종합형 009787771 517 95 5 2 68.23

종합형 종합형 031724895 419 86 6 1 68.78

종합형 종합형 031724918 거세 359 88 10 8 67.98

182291
036 종합형 031724854 거세 369 83 7 5 68.97

종합형 종합형 027089753 거세 351 80 8 6 68.39

종합형 종합형 009788090 451 98 3 2 71.45

종합형 종합형 007006906 504 94 10 1 65.28

종합형 종합형 027095748 472 90 5 1 68.66

종합형 종합형 027095789 거세 362 79 10 5 66.74
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25.

, 130

.

182291
036

종합형 031724846 암 289 73 8 8 68.96

종합형 종합형 027095772 암 341 72 9 9 66.96
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3. ,

,

. ,

,

.

, .

1)

3

( 43, 26). 1 Vit. E (Se)

, , 2 2

. 3 12 HCG .

2)

, 45~50 .

43. Vit E

1

1 CIDR 1 CIDR Vit,Se.

9 9
Vi,Se.

10 10 Vit,Se.

11 CIDR
PGF2a

5ml
11 CIDR

Vit,Se.

PGF2a

5ml

12 12

13 13

14 14

20 20

* E, ( 1 1 25g )

- : Vit. E 100,000IU, Se 345mg
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26. 2( ) 3(HCG)

44. ,

( )
( )

(%)

Control 10 11 Blastocyst 5 5 50

Vit. E + Se 10 11 Blastocyst 6 4 60

10 12 Blastocyst 4 6 40

HCG 10 10 Blastocyst 5 5 50

4. ,

, .

6 (20-30, 31-40, 41-50, 51-60, 61-70, 71 )

,

.
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45.

Developmental stage

8-cell 16-cell Morula Blasto-

20-30 13.5±0.70
b

10±0.47
b

0.8±0.25
d

2.7±0.33
b

7.8±0.49
a

2.2±0.29
c

31-40 15.7±0.30
a

11.6±0.37
a

0.2±0.13
d

3.9±0.37
a

8.7±0.40
a

2.9±0.35
c

41-50 13.7±0.47
b

10.9±0.28
ab

2.5±0.22
b

0.3±0.15
c

4.2±0.33
c

6.7±0.33
a

51-60 11.2±0.36
d

8.7±0.33
c

1.6±0.31
c

0.9±0.23
c

4.2±0.29
c

4.5±0.37
b

61-70 12.1±0.38
cb

7.8±0.20
c

1.9±0.23
bc

2.4±0.16
b

3.8±0.29
c

4.0±0.33
b

71 13±0.33cb 8.5±0.27c 3.8±0.25a 0.7±0.30c 5.5±0.34b 3±0.33c

(n = 10, Mean±SEM, p<0.05)

51 60 61 70 71

(8.7±0.33, 7.8±0.20 8.5±0.27) (p<0.05;

45). 51

,

.

20-30 31-40 (7.8±0.49 8.7±0.40) ,

41-50 (6.7±0.33) (p<0.05).
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46.

21-30 10

Morula
1

O 3 / 4

Blastocyst O 1 / 2

Morula
2

O 0 / 2

Blastocyst O 2 / 2

31-40 10

Morula
1

O 2 / 2

Blastocyst O 3 / 4

Morula
2

O 1 / 2

Blastocyst O 2 / 2

41-50 10

Morula
1

O 2 / 3

Blastocyst O 2 / 3

Morula
2

O 1 / 2

Blastocyst O 2 / 2

51-60 10

Morula
1

O 1 / 4

Blastocyst O 1 / 2

Morula
2

O 1 / 2

Blastocyst O 1 / 2

61-70 10

Morula
1

O 1 / 3

Blastocyst O 1 / 2

Morula
2

O 1 / 4

Blastocyst O 1 / 2

71-30 10

Morula
1

O 1 / 3

Blastocyst O 2 / 2

Morula
2

O 0 / 1

Blastocyst O 1 / 3

20 6 70 40

57.1% , 61-70 70 36~40%

. 31-40 80%

( 46).

, 31-40

.
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[ 2 : ]

,

.

○ FACs

1.

1) FACs

FACs (sex) X Y DNA

DNA Hoechst33342 FACs

(sex) Sorter (sex)

. DNA Hoechst33342 UV

laser , UV .

. FACs

DNA

. FACs

DNA .

27 Hoechst33342

, X

Y .

UV laser

, .
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27. FACs (sex) (1) X Y

DNA (2)

(1)

(2)
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2)

Triladyl(+20% egg-yolk) 1:1

2 , 70%

80% . 4℃

slow-cooling 1 1.0x10
7
/ml 0.5 ml straw

. straw 10 , LN2

.

3) HEPES sheath fluid

FACs FACs Aria Ⅱ

.

sheath buffer UV

.

pH, , ,

pH sheath buffer

.

HEPES①

46 HEPES sheath fluid 0, 2.5, 5, 7.5

10 mM HEPES(pH 7.2) . 38 45℃

1,500rpm 5 2×107sperm/ml

0, 2.5, 5, 7.5 10 mM HEPES .

0, 30, 60 120 . ,

4 , 20 38℃ ℃ ℃

3 .

Hoechst 33342②

38 45℃

(1,500rpm 5 ) HEPES buffer

, 2×107sperm/ml , 40 uM Hoechst 33342 DNA

. , FACs Aria Ⅱ

4, 20 37 .℃
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2.

1) Flow cytometry

28 FACs

Hoechst 33342

(p<0.02). ,

UV laser ,

.

28. Hoechst 33342

(* : p<0.05; a,b,c : p<0.02)

47. Flow cytometry sheath fluid buffer

Compound Concentration (g/L)

CaCl2H․ 2O 0.14

KCl 0.37

MgCl26H․ 2O 0.1

NaH2PO4H․ 2O 0.03

NaCl 6.54

Na-pyruvate 0.02

Lactic acid (60%) 3.51

HEPES 1.19

NaHCO3 0.42

Penicillin G 0.058

Streptomycin sulfate 0.05
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48. ,

flow cytometry

sheath fluid buffer .

Sheath fluid buffer , PBS, FACs flow buffer(BD, USA) Tris

, 47

HEPES sheath fluid buffer .

percoll 0.4 % BSA

tube 0.1 % egg yolk 10%

( 48). , percoll

. 0.1 % egg yolk

.

HEPES sheath fluid buffer

0.1 % egg yolk .

2) HEPES

HEPES 29~31

. HEPES

32 4 60 5mM℃

HEPES 2.5mM (p<0.05). 20℃

5mM, 30

60 2.5mM 5mM HEPES (p<0.05).

31 38 HEPES 4 20℃ ℃ ℃

5mM HEPES 60

.
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flow cytometry ,

X- Y- ( 32 33). X-

32 37 4 20℃ ℃ ℃

. Y-

(p<0.05).
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32. (4, 20 37 ) Flow cytometry℃

X- (p<0.05)

33. (4, 20 37 ) Flow cytometry℃

Y- (p<0.05)
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. FACs Aria sheathⅡ

fluid central core

( 34). central core

sheath fluid

. , ,

. sheath fluid

.

HEPES

38 . , 38℃ ℃

HEPES HEPES 60 120

.

60 120 .

5mM HEPES

(p<0.05), 38℃

. 5mM HEPES sheath fluid

X- Y- , X-

Y- 37℃

. 37℃

38 . 37℃ ℃

5mM HEPES sheath fluid

37 ,℃

.

34. Flow cytometry sheath fluid hydro-

dynamic focusing
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○

1.

1) Flow cytometry

.

Triladyl 20% egg yolk 1:1 .

2 0.5ml straws .

37 45 . 65%℃

Percoll 15 1,700rpm . pellets 1ml HEPES

sheath flow buffer Hoechst33342 40 M 38 30μ ℃

. 1,500rpm 5 flow cytometry .

35 flow cytometry dot polt Hoechst33342

R3 R4 . X Y

. Flow cytometry

36 DNA FSC X Y . 50~200

100 m 20psi HEPES sheath fluidμ

. 0.4%BSA 1 5～ × 106ml 5ml tube

. 1,500rpm 7 pellet HEPES buffer 2%

egg yolk .

35. R3 R4 dop plot

. R3 R4 Hoechst 33342
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36. Hoechst 33342 X- Y- dot plot

FSC-A X- Y- .

2)

.

37 , .

LIVE/DEADⓇ Sperm Viability Kit .

SYBR-14 PI .

PBS SYBR-14 37 5~10 PI 5~10℃

37 . .℃

PBS 1,500rpm 5

. 5~10

rose bengal . 300

.

Coomassie Brilliant blue G-250 (CBB) .

CBB 5

.

.

.

hypo-osmotic swelling test (HOST) 30

. HOST 30

37 .℃

.
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37. , ,

.

. 18-gauge

. media

38.5 , 5% CO℃ 2 . 20~22 hyaluronidas

Tyrode's albumin lactate pyruvate (TALP-Fer)

TALP .

TALP-SP drop .

16 IVF , media CR1aa media

.

IVF 16~32cell S4

Polymerase Chain Reaction(PCR) .

PBS 3 DNA extract tubes . DNA

proteinase K 8,000rpm genomic DNA PCR

mixture tube . S4BF S4BR . forward primer 5'- CAA GTG

CTG CAG AGG ATG TGG AG 3' reverse primer 5'- GAG TGA GAT TTC TGG ATC ATA–

TGG CTA CT 3'. 145bp, 178bp–

. PCR denaturation 95 5 35℃

cycle 95 5 denaturation, 54 45 annealing, 72 45 extension℃ ℃ ℃

. 72 5 extension . PCR 2%℃

agarose gel 1x TAE buffer . gel 0.5 g/ml EtBrμ

DNA . 38 DNA
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PCR .

38. DNA PCR

2.

1)

39 49 .

Hoechst

DNA . DNA

.

(

39).

control .

X ,

Y ( 49).

.
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39.

49. ,

2)

40 PCR . 50

. X Y DNA FSC

( 50). FSC PCR

X Y 66.03±3.31% 70.56±2.42% . Hoechst33342

X 69.37±1.41%, Y 56.11±3.09% .

.

blastocyst .

.

, 22~37%
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IVF protocol .

MoFlo(Beckman, USA)

FACsAria modelⅡ

.

IVF

.

FSC Hoechst 33342 FSC

, ,

.

flow cytometry

100% ,

( )

.

.

40. S4BF/R primer set . 178 bp: male, 145 bp: female, L: 100

bp DNA ladder, F: positive control of female oocyte, M: positive control of male sperm,

N: negative control, 1~11: bovine embryos.

41. FSC Hoechst 33342
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50.

Sperm group
No. of

oocytes

Cleavage rate

(%)

Sorting efficiency1)

(%)

Percentage of

males

Percentage of

females

FSC-x2) 120 22.49 ± 0.46c 97 ± 0.57 33.97 ± 3.31 66.03 ± 3.31

FSC-y3) 121 27.17 ± 1.42b 96 ± 0.33 70.56 ± 2.42 29.44 ± 2.42

H-x4) 115 30.93 ± 1.27b 96 ± 0.67 30.63 ± 1.41 69.37 ± 1.41

H-y5) 121 37.53 ± 1.24a 97 ± 1.33 56.11 ± 3.09 43.89 ± 3.09

(Mean ± SEM, p<0.05)
1) This parameter indicates correctly separated ratio of sperm in flow cytometry.
2) FSC-x: Sorted X sperm without near UV laser beam in flow cytometry.
3) FSC-y: Sorted Y sperm without near UV laser beam in flow cytometry.
4) H-x: Sorted X sperm using differences in DNA content by Hoechst 33342.
5) H-y: Sorted Y sperm using differences in DNA content by Hoechst 33342.
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○

1.

.

.

CIDR co-synch

. 2

,

.

. 10 , 42

2 (PGF2 ) 2α

pH .

1) pH

pH 2 (PGF2 )α

pH pH

.

2)

2 (PGF2 )α

. lysis buffer M-PER

42.
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4 12,000 × g 30 .℃

Clean-up kit Bradford method 300µg/µl

Rehydration buffer 300µl . 18cm, pH 3~11

NL IPG strip 20 16 .℃

Isoelectric Focusing(IEF) . 500V 1 , 1,000V 1 , 8,000V 4 30 ,

10,000V 4 10 30 .

IEF IPG strip equalibration buffer 5ml 1,4-dithiothreitol (DTT) 0.08g

15 , equalibration buffer 5ml Iodoacetamide (IAA)

0.1g 15 . SDS-PAGE 10%

acrylamide gel IPG strip sample 50mA 7 .

gel silver staining kit .

2 43 44 .

43. sampling
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2.

pH 45 51 . 2

pH (p<0.05) , 10 pH

pH

. 2

46, 47 .

pH

. pH pH

. 2

.

.

2 gel

.

, .

44. 2
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51. pH

발정주기

(day)

개체번호

56 52 47 50 23 16 34 31 27 22

-2 7.8 7.8 7.8 7.4 7.8 7.6 7.8 7.8 7.8 7.8

0 7.8 7.6 7.6 7.6 7.8 7.6 7.8 7.8 7.8 7.8

2 7.8 7.6 7.6 7.6 7.2 7.2 7.8 7.8 7.6 7.4

4 7.8 7.8 7.8 7.6 7.8 7.2 7.8 7.8 7.8 7.8

6 7.2 7.2 7.8 7.8 7.2 7.8 7.8 7.8 7.8 7.2

8 7.8 7.4 7.6 7.6 7.8 7.6 7.6 7.6 7.8 7.8

10 7.8 7.8 7.2 7.8 7.8 7.6 7.4 7.8 7.2 7.2

12 7.2 7.8 7.8 7.8 7.8 7 7.8 7.8 7.8 7.2

14 7.8 7.6 7.4 7.8 7.6 7.8 7.6 7.6 7.8 7.6

16 7.6 7.8 7.8 7.8 7.8 7.6 7.8 7.8 7.4 7.4

18 7.6 7.4 7.4 7.4 7.6 7.4 7.4 7.6 7.2 7.2

20 7.8 7.4 7.6 7.4 7.4 7.8 7.8 7.6 7.8 7.8

22 7.8 7.2 7.6 7.4 7.4 7.6 7.4 7.4 7.6 7.4
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pI 3 11 pI 3 11

47. Two-dimensional SDS-PAGE

(a) No.27 (10/23) ,(b) No.27 (10/25)

pI 3 11 pI 3 11

46. Two-dimensional SDS-PAGE

(a) No.52 (10/23) ,(b) No.52 (10/25)
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○

1.

48.

2.

1)

30

1-1.5 .

(Ireland et al., 1979) 5-10

( 52).

Passage 0-3 . 3

.

실험 방법 실험 목표 결과의 활용

세포 배양

상피세포 및

간질세포의 분리

배양
→

유전자 발현 및

호르몬 분비 연구를

위한 차원적2 In vitro

자궁환경의 구축

→
차원적 자궁환경3

모델 개발의 기초

연구 자료

↓

유전자

발현

에 의한IFN-τ

의COX-2 mRNA

발현을 RT-PCR

기법으로 분석

→
의COX-2 mRNA

자궁세포 내 발현

양상의 확인 및

수태율에 미치는 영향

연구

→
Western blotting

기법을 이용하여

단백질 생성COX-2

양상의 일치 여부

확인

↓

호르몬

분비 양상

에 의한IFN-τ

PGE2 및 PGF2α의

분비양상을 ELISA

기법으로 분석

→
가 작용할 때IFN-τ

상피 및 간질세포에서

수태관련 호르몬인

PGE2 및 PGF2α의

생성량 확인

→
상태에서In vivo

가IFN- PGEτ 2 및

PGF2α 생성에 미치는

영향 연구
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52. (Ireland et al., 1979)

a See Ireland et al. (1979) for further descriptions.
b Length of each stage relative to estrous cycle was estimated by multiplying the percentage of

heifers within each stage by 20 (average length of estrous cycle).

2)

A.

(Epithelial cell) (Stromal cell)

(Murakami et al., 2003). 70%

.

polyvinyl catheter catheter 100

IU/ml penicillin (Sigma; P3032), 100 µg/ml streptomycin (Sigma; S9137) 0.1% BSA (Qbiogene;

BSASG100) HBSS (Hanks’ balanced salt solution, sterile Ca2+- and Mg2+-free)

3 . 20 mM

EDTA·2Na (Sigma, St, Louis, MO, USA; E5134), 117 mM NaCl (Sigma; S5886), 2.7 mM KCl

(Sigma; P5405), 6.8 mM Na2HPO4 (Sigma; S0876) 1.5 mM KH2PO4 (Sigma; P5379)

0.76 % EDTA·4Na buffer . 0.85% saline

saline 37~38 50℃

.

0.76 % EDTA·4Na buffer 50ml

0.1% BSA HBSS 3 washing .

HBSS

50ml .

HBSS 50ml (1mm3)

. HBSS 50ml

, Collagenase (Worthington, collagenase type ) 500ul,Ⅳ

Stages of

estrous cycle
Appearance of corpus luteum (CL)

a

Estimated range of

days spanned by

each stage of cycle
b

Ⅰ
Surface of CL red, follicle recently ruptured (.5-1.5

cm in diameter)
1-4

Ⅱ

Point of rupture of follicle covered over, apex of

bisected CL red or brown (1.6-2 cm) vasculature

visible on surface of CL

5-10

Ⅲ

Bisected CL is orange or yellow and has no red or

brown color remaining, vasculature prominent on

surface of CL (2 cm)

11-17

Ⅳ Vasculature absent from surface, large follicle present 18-20
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1000ul 37~38 10 , 30℃

.

70um cell strainer (BD Falcon, Cat.No. 352350)

1500rpm 5 HBSS 15ml

1500rpm 5 . HBSS washing 2~3

Tris-NH4 buffer 25ml 10 1500rpm

5 . DMEM+ 0.1% BSA 5ml

1500rpm, 5 .

4well dish(Nunc, Cat.No. 176740) 1.5×10
5
cells/well 37 , CO℃ 2 5%

. cell confluency 80% ( 6-7 )

2 .

49. (a) , (b)

B. IFN-τ

IFN- COX-2 PGFτ 2α, PGE2

confluency 80% Recombinant ovine interferon-tau

(PROSPEC, Cat.No. CYT-377) 24 (0.02, 0.2 2 ug/ml)

. IFN- , 1.5 IU/ml hCGτ

(CHORULON) (Lin et al., 2005). 24

ELISA 20 RT-PCR– ℃

RNAiso Plus(Takara, Cat.No. 9109) .
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C. RT-PCR (Reverse transcription-Polymerase chain reaction)

RNA extraction①

Trizol(RNAiso Plus) Chloroform RNA extraction . Trizol

Phenol GITC(Guanidium thiocyanate) .

Phenol .

DNA Trizol (depurination)

RNA . Trizol

GITC RNA DNA . GITC

RNase DNase

. GITC RNase DNase

. Chloroform Trizol

Phenol RNA ( 50).

4well dish LN2 400ul RNAiso

Plus (TAKARA, Cat.No. 9109) 1 . Trizol

Chloroform (J.T.Baker, Cat.No. 9257-68) 4:1 ( 400ul, 100ul)

voltexing 4 12000rpm 10 RNA℃

. RNA Isopropyl alcohol (DAEJUNG, Cat.No. 5035-4405)

RNA 12000rpm 10 RNA .

70% Ethanol (DAEJUNG, Cat.No. 64-17-5) 1ml pipetting 12000rpm 5

RNA washing .

. DEPC (BIONEER, Cat.No. C-9030) RNA Nano drop 2000c

(Thermo scientific) Total RNA 0.1~1ug .

50. Trizol Chloroform Isopropanol RNA
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RT (Reverse transcription)②

Total RNA 0.1-1ug DEPC Total reaction volume 20ul

RT PreMix Kit (iNtRON, Cat.No. 25081) MyGenie32 Thermal Block

(BIONEER) 45 60 cDNA 95 5 RTase .℃ ℃

PCR (Polymerase chain reaction)③

RT cDNA AccuPower
®
PCR PreMix (Bioneer, Cat.No. K-2016)

PCR . (Housekeeping gene) -actinβ

. Primer 53

PCR . COX-2 94 7 DNA polymerase℃

denaturation 94 1 , annealing 54 1 extension 72 2 44 cycle℃ ℃ ℃

. -actin 94 30 DNA polymerase denaturation 9β ℃

4 30 , annealing 60 30 extension 72 1 29cycle .℃ ℃ ℃

72 5 extension ( 54). PCR℃

Ethidium bromide (BIONEER, Cat.No. C-9009) 2% Agarose gel (BIONEER,

C-9100) 100bp DNA Ladder (Bioneer, Cat.No. 1030)

UV . band Multi gauge V3.0 software

.

53. PCR Primer sequence

54. COX-2 -actin PCRβ

Primer sequence Length (bp) References

COX-2
F: 5'-TCCAGATCACATTTGATTGACA-3'

R: 5'-TCTTTGACTGTGGGAGGATACA-3'
449 Okuda et al. (2004)

-actinβ
F: 5'-AACTCCATCATGAAGTGTGACG-3'

R: 5'-GATCCACATCTGCTGGAAGG-3
233 Kliem et al. (2009)

Gene
PCR condition (Time/Temp.)

Pre-denaturation Denaturation Annealing Extension Elongation

COX-2
94 , 7min℃ 94 , 1min℃ 54 , 1min℃ 72 , 2min℃ 72 , 5min℃

1 Cycle 44 Cycle 1 Cycle

-actinβ
94 , 30sec℃ 94 , 30sec℃ 60 , 30sec℃ 72 , 1min℃ 72 , 5min℃

1 Cycle 29 Cycle 1 Cycle
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D. ELISA

PGF2α PGE2 enzyme immunoassay Enzo

PGF2α EIA kit (Enzo, Cat.No. ADI-900-069) PGE2 EIA kit (Enzo, Cat.No. ADI-900-001)

. (standard curve) PGF2α 0.003 ng/ml 50 ng/ml,

PGE2 0.0391 ng/ml 2.5 ng/ml ED50 (Effective dose 50) PGF2α

0.23 ng/ml, PGE2 0.166 ng/ml ( 55 56).

Kit 30 well well

. NSB (Non specific binding) Bo well standard diluent

(Assay buffer) . Standards 60

. well 54 standard 1 100ul

. NSB well Assay buffer 50ul . TA (total activity) Blank well

well blue conjugate 50ul . Yellow antibody TA, Blank

NSB well well 50ul . NSB , Blank

TA well . plate sealer

250rpm 2 . plate

wash solution 300ul 3 . Plate

wash solution 20 wash

solution 5ml + Deionized water 95ml) wash solution

3 . plate

TA well 5ul blue conjugate , well 200ul

pNpp substrate solution 45 . 45 well

50ul stop solution 405nm .
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55. PGF2a PGE2 standard

56. PGF2a PGE2

*Term: TA (Total Activity), NSB (Non specific binding), Stds. (Standards), Incub. (Incubation), RT (Room temperature),

Asp. (Aspiration)

std.

PGF2a Standard PGE2 standard

Assay Buffer

Vol. (ul)

Vol. Added

(ul)

PGF2a Conc.

(pg/ml)

Assay Buffer

Vol. (ul)

Vol. Added

(ul)

PGE2 Conc.

(pg/ml)

1 900 100, Stock 50000 950 50, Stock 2500

2 750 250, Std. 1 12500 500 500, Std. 1 1250

3 750 250, Std. 2 3125 500 500, Std. 2 625

4 750 250, Std. 3 781.25 500 500, Std. 3 313

5 750 250, Std. 4 195.31 500 500, Std. 4 156

6 750 250, Std. 5 48.83 500 500, Std. 5 78.1

7 750 250, Std. 6 12.2 500 500, Std. 6 39.1

8 750 250, Std. 7 3.05 - - -

Assay protocol flow Blank TA NSB Bo Stds. Samples

Assay Buffer --- --- 150ul 100ul --- ---

Std. and/or Sample --- --- --- --- 100ul 100ul

Conjugate --- --- 50ul 50ul 50ul 50ul

Antibody --- --- --- 50ul 50ul 50ul

Incub. 2 hours RT, shaking ⇒⇒⇒ ⇒⇒⇒ ⇒⇒⇒ ⇒⇒⇒ ⇒⇒⇒ ⇒⇒⇒

Asp. & Wash 3 × 300ul ⇒⇒⇒ ⇒⇒⇒ ⇒⇒⇒ ⇒⇒⇒ ⇒⇒⇒ ⇒⇒⇒

Conjugate --- 5ul --- --- --- ---

Substrate 200ul 200ul 200ul 200ul 200ul 200ul

Incub. 45min. RT ⇒⇒⇒ ⇒⇒⇒ ⇒⇒⇒ ⇒⇒⇒ ⇒⇒⇒ ⇒⇒⇒

Stop solution 50ul 50ul 50ul 50ul 50ul 50ul
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51. PGF2α (www.enzolifesciences.com)

52. PGE2 (www.enzolifesciences.com)
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3.

1) IFN- COX-2τ

( ) IFN-τ

COX-2 RT-PCR

. Marker

449bp . -actin 233bpβ

.

COX-2 0.65±0.06, IFN- 0.02 ug/ml 1.75±0.04,τ

IFN- 0.2 ug/ml 1.79±0.08, IFN- 2 ug/ml 1.57±0.11, hCG 1.36±0.17 IFN-τ τ

(τ p <0.05).

hCG COX-2 (IFN- 0ug/ml)τ

(p <0.05, 53, A).

COX-2 1.30±0.02 ug/ml, IFN- 0.02 ug/mlτ

1.28±0.22, IFN- 0.2 ug/ml 0.98±0.12, IFN- 2 ug/ml 0.81±0.04, hCGτ τ

0.99±0.08 IFN- 2 ug/ml COX-2τ

(p <0.05, 53, B).

(A) (B)

53. IFN- COX-2 mRNAτ

(A) , (B) (Mean±SEM, p <0.05)

IFN-τ

IFN- COX-2τ

(p <0.05). COX-2 IFN-τ

. 2ug/ml IFN-τ
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. COX-2 (Cyclooxygenase-2) Oxytocin

IFN-τ

(Krishnaswamy et al., 2009).

IFN- (Trophoblast)τ

TP-1 (Trophoblastic protein-1) . 18000~20000 Da

IFN- 13 21τ

. IFN- Oxytocinτ

receptor PGF2a .

(Uterine glands)

. COX-2

IFN- COX-2τ

.

.

2) IFN- Prostaglandinτ

51 52 24 IFN- (0.02-2 ug/ml)τ

Prostaglandin F2α E2 ELISA

.

PGF2α 25.27±5.15, IFN- 0.02 ug/ml 17.37±0.61,τ

IFN- 0.2 ug/ml 15.69±2.28, IFN- 2 ug/ml 14.88±1.38, hCG 22.52±1.91τ τ

IFN- 0.2 ug/ml (τ p <0.05).

IFN- PGEτ 2 7.14±0.01, IFN- 0.02 ug/mlτ

6.52±0.39, IFN- 0.2 ug/ml 7.24±0.51, IFN- 2 ug/ml 7.27±0.40, hCGτ τ

7.20±0.92 .

PGF2α

. IFN- PGFτ 2α

PGF2α .

(Central implantation)

IFN- PGFτ 2α

. PGF2α IFN-τ

. 0.2 ug/ml

IFN- PGFτ 2α IFN-τ

PGF2α

.

(A) (B)
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54. IFN- PGFτ 2α

(A) , (B) (Mean±SEM, p <0.05)

IFN- PGEτ 2 636.73±167.99, IFN- 0.02 ug/mlτ

144.63±12.68, IFN- 0.2 ug/ml 84.11±5.74, IFN- 2 ug/ml 83.79±1.83, hCGτ τ

275.78±22.43

(p <0.05). IFN- PGEτ 2

1.66±0.003, IFN- 0.02 ug/ml 1.06±0.13, IFN- 0.2 ug/ml 4.56±1.55, IFN- 2τ τ τ

ug/ml 2.21±0.17, hCG 0.83±0.07 0.2 ug/ml IFN-τ

.

PGE2 PGF2a . 0.2 ug/ml IFN-t

PGE2 (p <0.05)

. (IFN- )τ

PGF2a PGE2 .

PGE2 , (Embryonic membrane)

. hCG (Decidua)

COX-2 PGE2

(Tang and Gurpide, 1993; Han et al., 1996). COX-2

(Chakraborty et al.,

1996). IFN- ( ), Placental lactogens ( ), estrogen prolactin ( ) hCG (τ

) PG .

PG COX-2 PGE2

.

PGE2 IFN-τ

(p <0.05). .

IFN- COX-2τ

. IFN- COX-2τ
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PGE2 .

COX-2 Inhibitor . PGE2 COX-2

COX-2 PGE2

.

(A) (B)

55. IFN- PGEτ 2

(A) , (B) (Mean±SEM, p <0.05)
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○

(seminal plasma)

. .

.

. ,

, IgA

. 2

.

1.

1)

5 . 1ml

4 , 10,000 × g 30 . 8℃ –

0 .℃

M-PER Mammalian Protein Extraction Reagent (Thermo, USA) .

clean-up kit (GE Healthcare, USA) Bradford method

300µg .

2) 2

Rehydration buffer 18cm, pH 3~11 NL IPG gel strip

20 16 . Isoelectic Focusing (IEF) Protein IEF cell (Bio-rad)℃

250V 2 , 8,000V 3 , 80,000V

. IEF IPG strip equalibration buffer 5ml 1,4-dithiothreitol (DTT) 0.08g

15 , equalibration buffer 5ml Iodoacetamide

(IAA) 0.1g 15 . SDS-PAGE 12%

acrylamide gel IPG strip sample 25mA . 56

2 (IEF)

SDS-electrophoresis .
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3)

gel Comassie Brilliant Blue (CBB) Silver Staining Kit

. gel Image Scanner (Amersham Biosciences) Phoretix Expression

software v.2005 (Nonlinear Dynamics, UK) . gel

spots . Xcise (Shimadzu biotech Co, Japan)

gel . ZipTip C18 (Millipore, USA)

4-hydroxy- -cyano-cinnamic acid (HCCA) MALDI-TOF MSα

. MALDI-TOF MS MASCOT program NCBInr

database .

2.

2

. 2 57 CBB

silver stain gel . CBB gel 32

56. 2
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spot , silver 71 spot .

CBB 32 spot MALDI-TOF

57 , 32 spot 20

, 8

. 12 spot

.

spot 1,3 Serum albumin

. spot 12~16 19~21,

23, 31 BSP proteins (BSP 30kDa and A1/A2) . BSP 30kDa

. BSP A1/A2 PDC 109 heparin

. choline-phospholipids

. spot 24, 25 acidic seminal fluid

protein (aSFP) . spot 43~45, 60

pI 3 11 pI 3 11

1 2 3 45678

109
11

12 13 14 1516

17 18

19
20

21

22
23

24 25

26
27 28

60

32

29

30
31

43
44 45

A
1 2 3

8

14 15 16

19
20

21

22

23

24 25

26

27 28

29

30

31

32

78

100 101

60

84

107

95 76 77

140

128 129 65
66 67

108

17 18

64

124

125126127

130131

117 118 119

120
121 122 123

90 91
137138139

134135136

92

132

133

11

87 88

142

89

108

93

B

57. 2 . 12% SDS-PAGE (A)

CBB stain (B) silver stain . A: CBB

spot ; B: silver stain sopt

, CBB silver stain spot . 2

300 g . 1 18 cm, pHμ

3~11 NL strip 2 12% acrylamide gel

.
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spermadhesin family . aSFP

, spermadhesins aSFP .

spot 9, 10 Clusterin . Clusterin

,

. clusterin

. spot 27, 28 TIMP-2

,

metalloproteinases (MMPs)

. spot 8 nucleobindind ,

.

. spot 2, 4~7, 11, 17, 18, 22, 26, 29, 30 32

.

. spot 2 ATP

ATP .

. spot 5 Transmembranes protein 214 ,

.

spot 6, 17 E3ubiquitin-protein ligase BRE1A histone H2B H#

. spot 32 Inter-alpha-trypsin inhibitor

heavy chain H1 .

spot 2, 7, 11, 18, 22, 26, 29 30 .

, (ATP ),

.
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57.

Spots No. Protein Name
Accession

No.

Coverage

(%)

MW

(Da)
pI

1, 3 Serum albumin P02769 10.4 69294 5.8

2
ATP synthase subunit beta,

mitochondrial
P00829 11.2 54806 6.2

4 Protein MAK16 homolog Q1RML7 17.1 35289 5.3

5 Transmembrane protein 214 A4FV45 11.5 77017 9.4

6, 17 E3ubiquitin-protein ligase BRE1A A2VDP1 4.9 113659 5.7

7
Dual serine/threonine

and tyrosine protein kinase
Q4TVR5 4.7 104805 6.4

8 Nucleobindin-1 Q0P569 28.3 54983 5.1

9, 10 Clusterin P17697 15.7 51114 5.7

11 Tissue factor pathway inhibitor 2 Q7YRQ8 36.8 26675 9.1

12, 13, 14
15, 16 Seminal plasma protein BSP-30 KDa P81019 41.5 21269 5.7

18 Alpha-actinin-4 A5D7D1 6.7 104929 5.3

19, 20, 21,
23, 31 Seminal plasma protein PDC-109 P02784 32.8 15481 4.9

22 RUN domain-containing protein 3B Q08E29 16.1 47034 5.3

24, 25 Spermadhesin-1 P29392
(2.72e+9) 73.9 15036 5.1

26 Catenin alpha-1 Q3MHM6 8.5 100134 5.9

27, 28 Metalloproteinase inhibitor 2 P16368 30.9 24355 7.4

29 Protein-glutamine
gamma-glutamyltransferase2 P51176 10.6 77113 5.1

30 Plakophilin-1 Q28161 5.5 80181 9.2

32 Inter-alpha-trypsin inhibitor
heavy chain H1 Q0VCM5 4.1 101238 7.0

43, 44,
45, 60 SpermadhesinZ13 P82292 46.6 13383 5.6
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○

1.

58.

2.

1)

.

.

59.

실험 방법 실험 목표 결과의 활용

정장액

수집

을65% Percoll

이용한 정장액 분리 → 실험에 이용할 높은

순도의 정장액을 회수 → 단순 원심분리를 통한

분리법의 기능 향상

↓
발정

동기화

및CIDR PGF2α 회2

주입 후 로GnRH

발정 유도 ↘
정장액 및 의IFN-τ

주입이 농도에P4

미치는 영향 연구

선행 연구에서

발정률이 입증된

PGF2α 회 처리법을2

통하여 발정동기화 후

정장액과 처리IFN-τ

및 수정란이식 효율에

대한 검증

↓ →
혈중

호르몬

농도분석

를 이용한 혈중Kit

호르몬 농도 분석
↗
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①

.

65% Percoll 3000rpm

10 4 . , Percoll,℃

4 , 12000rpm 15℃

.

80 .– ℃

②

CIDER GnRH (100ug, 1cc) 1 ( ) , 7 CIDER

PGF2α (25mg, 5cc) . 2

(PGF2α 48 ) 9 GnRH (100ug, 1cc) 10 (GnRH 24 )

(10 5ml) 2 (10,

12, 14, 16, 18, 20, 22, 24, 26, 28 30 )

(progesterone) ( 60).

60.

IFN-③ τ

CIDER GnRH (100ug, 1cc) 1 ( ) , 7 CIDER

PGF2α (25mg, 5cc) . 2

(PGF2α 48 ) 9 GnRH (100ug, 1cc) 10 (GnRH 24 )

(10 5ml) 17 ( 7 )

INF- (1ug, 1cc) .τ

2 (10, 12, 14, 16, 18, 20, 22, 24, 26, 28 30 )

PGF2α 주사 시간 후48

주사 일GnRH (9 )

재발정

일(31 )

일간 삽입7 CIDER

일 회 오전 시료채취<-------2 1 ------->

정장액 주입일을 시작으로 호르몬 분석( )

및 일(10, 12, 14, 16, 18, 20, 22, 24, 26, 28 30 )

정장액 주입

주사 시간 후 일(GnRH 24 , 10 )
실험 종료

삽입CIDER

주사GnRH

일(1 )

제거CIDER

PGF2α 주사

일(7 )
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(progesterone) ( 61).

61. IFN-τ

2)

.

COX-2 PGF2α, PGE2

confluency 80% 24

(0, 50, 125 250 ul/ml) . 24

ELISA 20 RT-PCR– ℃

RNAiso Plus .

3.

1)

Progesterone①

62. (Seminal plasma, SP) IFN- Progesteroneτ

(p <0.05, * SP IFN- Control )τ

PGF2α 주사 시간 후48 GnRH

주사 일(9 )
재발정 일(31 )

일간 삽입7 CIDER

일 회 오전 시료채취<-------2 1 ------->

정장액 주입일을 시작으로 호르몬 분석( )

및 일(10, 12, 14, 16, 18, 20, 22, 24, 26, 28 30 )

정장액 주입

주사 시간 후 일(GnRH 24 ,10 )
실험 종료

삽입CIDER

주사GnRH

일(1 )

제거CIDER

PGF2α 주사

일(7 )

일차17

자궁 내

주입INF-τ
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62 5 (Seminal plasma, SP) IFN-τ

.

0 IFN- 0 7τ

IFN- . Progesterone 2τ

4-12

(p <0.05). 14

Progesterone

20 IFN- (τ p <0.05).

(Polyestrous animal) 1

(Monoestrous animal) 1 .

, ,

21 ( 63, A).

(Estrus) 29~32

8~11 . Estrogen (E2)

Progesterone (P4) .

(Metestrus) 1-5 P4

. (Diestrus) P4

.

5-17 .

Prostaglandin F2a (PGF2a)

.

PGF E2

. (Proestrus) 3

( 63, B).

(Artificial insemination, AI)

(Embryo transfer, ET) .

.

, P4

.

5~6 .

P4

.

2 PGF2a 24 (0 )

( 65, SP)
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7 IFN- P4τ

(p <0.05). 20

IFN- P4τ

(p <0.05). IFN-τ

P4 ( 65, IFN- ).τ

IFN- P4τ

. IFN-τ

0 7 IFN-τ

IFN-τ

.

(A) (B)

63.

(A) , , (B)

( (A): www.partners-in-reproduction.com)

58. ( , , 2001)

( ) ( )

bIFN- (bTP-1)τ 15~18 18~22

oIFN- (oTP-1)τ 12~14 15~18

Estradiol (E2) 11~12 14~18

3Protein/Estradiol 12~14 36~38
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2)

67 80% confluency (1.5×105 cells/well)

(0, 50, 125 250 ul/ml) 24

. (D/F)

( 64, A).

( 64, B-D). (250 ul/ml)

D .

64. 24

(A) (B) 50 ul/ml (C) 125 ul/ml (D) 250 ul/ml

65 RT-PCR 64 mRNA

cDNA -actin . Housekeeping geneβ

-actin (Seminal plasma, SP)β

.

65. IFN- -actinτ β
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Housekeeping gene

. DNA , , ,

-actinβ

Housekeeping gene . RT-PCR

Housekeeping gene -actin sampleβ

. n 50, 125 250 ul/ml

-actinβ

sample . (1.5×105 cells/well)

PCR sample

( 64). sample

COX-2 PGF2α PGE2 .

65% Percoll .

cytokine In

vivo . In vitro

50

(Sales et al., 2002; Madej et al., 2011).

.



- 122 -

제 장 목표달성도 및 관련분야에의 기여도4

1)

(%)

○

100 %

-

-

- 1

-

○
100 %

-

-

○ 100 %

-

-

-

- , , , ,

, DNA , ,

○

70 %

- FACs

-

-

○
100 %

-

-

-

○
70 %

-

-

-

-

○
100 % -

○
90 %

-

-

-

○ 100 %
-

-
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Flow cytometry : ,①

, ,

. flow

cytometry 100%

.

( )

.

.

:②

INF-t

in vivo

.

SCI SCI

1 1 2 7 • •

1 • • 7 1 4

-SCI

“Damage Differences in X- and Y- Bearing Sperm Treated with Methyl-Beta-Cyclodextrin•

(MBCD) in Cryopreserved Bovine Spermatozoa”

-> Reproduction in Domestic Animals (2012.02.03.~)

“Effect of Interferon-t on the release of prostaglandins and cyclooxygenase 2 by bovine•

endometrial cell”

-> Reproduction in Domestic Animals (2012 4 )

2)

○

○

○

○

○
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○

○

3)

○ .

.

○

.

○

.
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제 장 연구개발 성과 및 성과활용 계획5

1.

○

(50% )○

○

○

○

○

○

○

2. ( , )

○

○

○

○

○

○

3.

○

○

○

○

○

○

○

○
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4. ,

○

- , .

“ ”( , 2009.10.27)○

: “ ”( / , 2009.10.24.)○

2011 ( , 2011.05.27)○

: “Direct Embryo Collection(DEC) ”
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제 장 연구개발과정에서 수집한 해외과학기술정보6

1.

: feed &feeding imprinting

, feed &feeding

imprinting 3 (K1, K2, K3) 1:1:1 3

1 300mg , 1 900mg (1

) 10

58.

처리군
생후 월령 (month)

2 4 8 12 16 20 24

아미노산 급여

Mean 1.02 1.14 1.16 1.19 1.21 1.22 1.23

SD 0.09 0.17 0.19 0.31 0.25 0.22 0.12

대조군

Mean 1.0 1.0 1.0 1.0 1.0 1.0 1.0

SD 0.12 0.09 0.11 0.21 0.15 0.31 0.21

5 24

.

25% , 10%

.

2.

- prostaglandin (J. Embryo Transfer,

22:15-19(2007) PGF2 PGE2 hatchingα

, .

- "Regulation of Prostaglandin Biosynthesis by Interleukin-1 in Cultured Bovine

Endometrial Cell" (Journal of Endocrinology, 2008, Accepted)
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PGE2 PGF2 Interleukin-1 1 stromal cellα α β

.

- "Cell-type specificity of interleukin 1 and 1 on prostaglandin and plasminogenα β

activator production in bovine endometrial cells" (Animal Reproduction Science, 2008,

Accepted) IL-1 plasminogen IL-1β β

.

- : Ov-synch .

18(3) (2003)

- : . 18(2)

: 143-149 (2003)

- : PEG30% FSH .

18(2) : 151-156 (2003)

- “ MGA Feeding Systerm

. 21(3) : 177-182 (2006)

- : Genetic models for carcass traits with different slaughter endpoints in selected

Hanwoo herds. . Linear covariance models. Asian-Aust. J. Anim. Sci. Vol.21.Ⅰ

1227-1232(2008).
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