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SUMMARY
(FEL )

This study was carried out to produce elite dairy cow by combination ovum
pick—up (OPU) technology with preselected female semen. Now dairy cow had been worked
on artificial insemination with selected female semen in my country, but not developed on
In vitro embryo production with preselected female semen, and so there needed to develop
new system for embryo transfer by preselected female embryo with its semen. To produce
elite Hanwoo offspring, embryo transfer system has been developed in Hanwoo by
super-ovulation of FSH injection of which has limited to apply in domestic animal
production industry, because of low number of transferable embryo production after uterus
flushing, that is, approx. 5 transferable blastocyst per one super-ovulation treatment and so
should be got total approx. 20 transferable per donor per year. However, OPU system can
produce elite donor cow and preselected female semen and then can be produced approx. 64
transferable embryo per donor per 4 month that is estimated approx. 200 transferable embryo per
donor per year that could be better increased genetic improvement by production of elite preselected
female dairy cow. And so OPU derived embryo production system need to produce elite
dairy cow as well as preselected female elite dairy cow that could be developed embryo
transfer technology and also elite dairy cow group. Production of preselected female dairy
cow embryo and transfer with preselected female semen could be contributed to increase
the dairy cow industry’s competitiveness and the dairy farm’s imcone by decrease of
production costs. In the preselect of dairy cow’s semen, several factors should be affected
on selective speed and survivability of selected semen and so this study was focused on
develop of establishment of bull individual's preselect protocol, settlement of flowcytometer
for optimizing of preselect efficiency, survivability of preselected semen to increase Al
efficiency and development of efficiency improvement technology of preselect female semen.
In this study, elite donor dairy cows were selected by milk production ability and then
they were do OPU session 2 time per donor per week to produce transferable embryo.
Semen were selected 2 and 1 dairy bull from Korean and Canada type by high milk
production amount, milk fat, milk protein, body transformation. In the 4" years, total 95
preselected female embryos were transferred into recipient and produced 42 (44.2%)
offspring that were 33 female (91.6%) and 3 male (8.4%) offspring. In the 5% years, total
115 preselected embryo were transferred into recipient and produced 50 (43.47%) offspring
that were 39 female (90.6%) and 3 male (9.4%) offspring.



In conclusion, OPU derived elite dairy female embryo production and transfer
system can produce and establish effectively the elite dairy candidate female group and so

complete dairy group’s genetic improvement within just one generation.
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ab Values with different superscript were denoted significantly different (P<0.05).
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OPU el Azhds 4w A% g8 Aws ga9 4004 Bre F9& 3~ 4
HAow F 28 ARstdon 98 Ux @ UAe H48e ¥ 29 2
% 2. WA OPU Algkel nhe a3 54

Total No. of follicle % of oocyted/

No. of . No. of oocytes :
Donor . aspirated ¥ total follicles
sessions + (Mean * SE) ,
(Mean = SE) aspirated
4929 50 798 (16.63 = 3.04) 414 (8.35 £ 3.15) 51.8
9479 50 632 (13.17 + 4.43) 250 (5.08 £ 2.79) 39.5
8217 34 506 (15.68 + 2.76) 211 (6.03 £ 2.07) 41.6
9604 22 284 (129 + 2.45) 150 (6.82 £ 2.61) 52.8
ZF A= v 23] dbEAH o w st o 49299F 9604 MAIS] A M =& WX
u] =} LS (51.8%, 52.8%)¢] FQlE AL} o= FAE Fe-3He] A HolZE Fhy
] AA e whet FApe] 3|ggd AolE Hole ZoE Alm T
At 2 3eE daE 30 ol AU sERATE AF A ALdues A
Astgom A E A A58 B4R FR/F wet RRaG 1 A3t & 33 b
%3 A AwE gRe] S
Total no. of Grade of oocytes collected (Mean + SE)
Donor oocytes collected
(Mean + SE)' G1I G I G I G IV GI +1
137 87 114 76 224
+
4923 414 (835¢315) (2.74£1.76)  (1.74£1.73) (223+£1.73) (1.52+1.68) (2.24+1.78)
47 45 82 76 92
+
Y73 250 (5.08:2.79) (0.96£1.33) (0.87£0.92) (1.70+1.74) (1.43+1.87) (0.91+1.14)
8217 211 (6.03+2.07) 126 5 = 2 12
R (3.80£1.97) (1.10£1.52) (0.80+0.92) (057+0.94) (2.45+2.21)
91 24 25 10 115
+
9604 150 (6.82+2.61) (4.14%£2.19)  (1.09+0.97) (1.14%0.94) (0.45%0.86) (2.61+2.27)
Z7ke] GO BRE WAL 4 AAE drol AeA L AduFe AAG o
o, A4 sAee] A w49 gk
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Blastocyst (%)
49 (14.3)
59 (27.8)
43 (32.3)
41 (24.8)
192 (22.5)
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Grade of blastocyst (%)
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129
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O AAEAAY AT ATES =078 ZBARESE F7<=
Catalase”} A#o] Al AAoNA BEAA WA= TS A7) 918+ catalase=

0, 0.37, 1.1, 3.3 ug/ml¥] &= d

zREZ wet 05 ml 2E=Z F3 F LN, vapor HoE Qs

38°Coll A 307t gzl At g3 F 38°Col HEsHHA

(post-thaw motility, PTM)Z &l w] Foll A Z=AFsFSI T}

AR Mol 3 catalased] HA7tEaHE= F 13 2o A YEFs] & 30%o]| = catalase
(e3]

o,
ol

o] F7bE kel mE ol zpolrh filont, 120l H7ke Ael e &¥=rt by

A 2 tlxatel Hle Eokth

5

1. 98N catalase®d 7} & PTM

Catalase (ug/ml) 30+ 120+
0 48.2 33.8
0.37 48.8 40.8
1.1 48.7 43
3.3 494 42.6
AiEg] Azpoll 3 catalase?] H7FE¥E F 29 ol ANl Ao} FAFsHA A=A
o] WEgsl] § 30l catalase®] H7bsko]l wE e ko] o]zt Aot 120+
A7t Aglgtel @8 vt HUbE A S dlxatel s =k

& 2. AEe Aol catalase 7} F PTM

Catalase (ug/ml) 30 120+
0 46.7 33.2
0.37 46.8 40.4
1.1 45.8 40
3.3 47 39.6

B oo g catalase A7Fo] o] AA U Ao WELEH T AEA o] Iolxle A
QA St T ¥y catalaseo 9%t HA Y AEE A WHS
AR 349 o8 dAA catalasee] THE GAEZ A= Aol &R
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[A 1AF37A ]
O Azadd 3T A xA}

Flow Cytometery H'Hol| o3t A Hald F7 sZ2AYo R AoFAH TS Aisto] o
= Y-specific gene?] Wd-S ZASIA T o] & &Qlsy] ¢Jste] WA Y-sperm 2 IVEA X
single blastocystE 7} RNAE #2389 th PicoPure RNA Isolation Kit (Arcturs)E ©]
43le] RNAE #3 3 v}, cDNA+ SuperScriptlll Reverse Transcriptase (Bio-Rad)E

ALE-3}o] total RNAO A H-H A8 th. PCRS housekeeping gene‘ﬂ B-actin¥} Y-Specific
gene?l ZRSR2YE ©]&3te 4331, PCRe 3 238 v 2 94°C for 3
min, followed by 35 cycles of 94°C for 30 sec, 55°C 30 sec and 72°C for 1 min; 10 min
72°C for extension (PCR Primer A X = ¥ 13 2.

PCR A¥}EL 1% agarose gelo|l A7]9F %o gel imaging system< 5k 4

= 10719 74 g2 dor AN A TS &R15% S, positive control 2=

o ol A

male

testisE ©]-&3}l9] positiveZ Qldtitt. 18 1.0]4 X positive control?]l male testis (12
H)o| A = housekeeping gene Actin¥}, Y-specific gene ZRSR2Y7} 2% A& H 2, 1-10
Hel =7 FAAAo R FAHAZ FAHTNM= 2-10H A ZRSR2YS! Y-specific gene©]
HZE HAIL, 11 A Fol = Y-specific geneo] AE5 A 2Z4th. 23 Flow Cytometery
Hell ogt A Feld A sAAdYoz AgFAgdets e FATAA oF 0% H =7 A
FATE AdE e A4S & 5 AdTh
3% 1. Primer sequences and information for PCR.
Accession
Gene name Primer sequence Length (bp)
No.
Forward 5-GAAGATGACCCAGGTCAGTGG-3 20
Actin NM_173979.3
Reverse 5-GTACATGGCAGGGGTGTTGA-3 20
Forward 5-GTCAGTTGCAACCTGGAACC-3 20
ZRSR2Y JX899373.1
Reverse 5-GCCATATTCCATTGGGTCAC-3 20
1 2 7, 4 5 6 7 8 9 10 11 12
e Dy

29 1. Retuls of sexing and expression analysis in individual blastocysts by reverse
transcriptase polymerase chaine reaction (RT-PCR). The ZRSR2Y ,Y-linked gene, was
expressed in 2-10 lines. ACTIN was used as a control gene. 12 line, Male testis cDNA

was analyzed as positive control. 11 line was analyzed as negative control.
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19 2. BioTrace™ Identification Kit v1.0.

Asbs vhga 2o 2).

Aol Q= 1159 MS marker(TGLA227, BM2113,
TGLA53, ETHI0, SPS115, TGLA126, TGLA122, ETH3, ETH225, BM1824, INRA23)%} 1%
o] sexing markerE Multiplex PCRo]-&3lo] #41& AAlstdom Ik a5 AL
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% 3. Multiplex PCR 23},

o7 AAE peE oEolAEe AADALS AA AI 100% H-

O Azd OPURH ATl Hol o3 /AT AALEA R Ad3 484 AH

Al 20139 129 712 Tl ASHD P 82 9 AR $71RE Table 1914 B A3
2ol & ASTS AT AU AFKTRE 10% F7HRlou, Bk s8R s A

-33% ZAastth E3 AHEEE 011EE ob) 01295 A Gae] o3 Zrtehe 7
o] gIlont, 2013del = 20632 AW F7] - 04% HAaaks

E 5 WEW ASESE D ALS o5 7
(29l : Hrre], BT, vhel, %)
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2 %Y A5a Al AR 48 9 AL 49
Az g ol gAar AN FF
TR ol
FAARS A SF7I17¢ >H AL
11,09,29 HAdE 7=
_ ]:11_1- 7 _
HS-315 400 220170 111250 2,201 2% 40%01 4
11,09.29 718 15%°] &}
HS-316 4007+ 6,05371 R 5,563 490 3 15%°]3
ne Z A e
‘11,12,22
HS-319 40075+ 5,833 71 N 4,496 1,387 1905370 A A
-TEFE ’ v
HS-320 40075+ 5,403 71 11,0929 5,403 - s
= ’ ~12,6,07 ’ 176637 3=
A edAAE ekl dertel FEdr] 99 e i H-315 H-316,
H-319, H-320¥1, & 459°ov Aste A FAA A e 23@4 SH7)5 o] Aol
¢ 3 AU, Y A7 TAANS 1905370901, o= F 17663709 Azd
TARNSE FFATt

(A 28 & A

O AEAAY FIag Fd7< /ME: A A& DAE catalase H7MEH

Catalase”} A AFe] A& HAHoA AEA v A= AFS FASH] $15F9] catalases
Talp AAA LN catch fluid, Y53 A A ABol tiZ+ 0, 0, 0 ug/ml, #& 7 19 0.2, 1,
0.2, Ag T 29 2, 10, 2 ug/mle] FE& 21121* A7 = AAE 7] GHE AEAgAe A
Z2EF wet 05 ml 2EZ FX F LN, vapor o2 WEsdct Wyed doge
38°Col| A 30%7t Ad=Fxe HAst &3 F 38°Col EEstHA 30 R 120470 <
(post-thaw motility, PTM)Z & v 7 slo| A ZA}eHS

g GAY catalase?] H7tE = ® 139 2o 7“%}«] Y55

Mo

ol
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a % Ol"&:oﬂ% catalase

o] Hrbskd wWE ko Aolrt gloy, 1200+ H7HE Ao &EE7t Hoty
A gk dizxatol HlE] =k
¥1. A& dAE catalase F7F & PTM

Catalase (ug/ml) 30+ 1205
= (TCA 0, 0, 0) 46.4 336
A2l 5 1 (TCA 0.2, 1, 0.2) 455 416
A2 2 (TCA 2, 10, 2) 45.8 41.2

T: Talp, C: Catch fluid, A: AB freezing extender




gAe] Aids TRl mE AAATE Jlow, $dd TRpAME AHA R e
AEe &g Aol7b Ak AA AR 19AE FFA A o A dAoln, G}
of wg Al & Ael7b d=nl, BAE BT IS W catalase H7HE WSS
3§ AEA A= dFS A AT

HAALE 1, 5AIZF Talp oA A & AHEg Ao & catalased H7tgd= % 2
b 2ok AR WEgd F 308l= Ao AMAIE Well M= catalase®] 7w =ol
2 g X Aol7t gllen, 12020+ H7hd Aelre Syt HUbHE A g2tz
]l i Qkrh

X 2. AR GAA| 7ol mE catalase 7} & PTM

A A 7E Catalase (ug/ml) 30+ 120+
2=+ (TCA 0, 0, 0) 485 37.2
1h A 1 (TCA 0.2, 1, 0.2) 45.8 41
2+ 2 (TCA 2, 10, 2) 46.2 41.6
=+ (TCA 0, 0, 0) 44.3 30
5h A+ 1 (TCA 0.2, 1, 0.2) 45.2 42.2
2]+ 2 (TCA 2, 10, 2) 454 40.8
2 A= G A 34 T ARG, catach fluideEAl, ABY 534 Aol z+
7} catalases FH7Fst Aol AEE AAY Wesgs ¢ AELS =Y F do2 F9 §
At g Az dEE e 2 dAel e 4 EE o]l &stel, AHdE AT A e A #
AT 53 A2 ddGAd F&o] nX = JFS FATOoRA AAALREY TE4HE Eo
v 21& gl Aol dasith
[A 3¥ 5 7A]
O A7td ¥ OPU &l L5Y FolAAA Al dAFolA AAH & XA}
OPU 3l A7E 4 o]a = ALk Azte] Au|E ZAFsH7] flste] o] A& HAgh




1 oPURd 7AF o4 2% 4 2w A

JAEI  F OJATLE  FH (%) BW ) 4F (%) FA (%)
57}t 96 42 (43.75) 36 (375)  33F (91.6) 3% (8.3)

OPU frel A7hdol olsf A #Awe o4& 24T A%an it 55718 die
= AN DFULFOAA AA Pl BARNAG, EF AH AL BT A
Helon k7l 3%, $7 3T Aol 4ul7h 9L6%E SHel walTh oled Avk: Az
SRR B R AL Holr A AT ol§d AWl A4 W ojHe T
4om 4T U MY ¥ ANEE 37 FRE Fud 0E F5 AAY @i} 2

e Aow gdfth =@ A%49 el Hurh BANDE FAR APl FA

o

A7 OPURE A dolalel g884S $35ted FM (Fliximine Injection)g ©]-83}¢]
THE FFS At AAEATE FM2 559 #d, 45 2 59 Azl AMREHE of
#F 2% Anti-prostaglandin 9 &5 st A& o]&ate], 8T oA Al AT H Al

A= o 2 ¢ld Oxytocin and PGF2a 28 EH| =
TUEY] QEBAd S =olal o|AH e HI g g
o agste] HEFHoE A &&etr] st g4 AL
2175 ez FM AT 1357, vl AT 455 5

s AL FMel Agol Euel AW 2 AJUne] FHEFES v o9
Py olueh FAAOR AU 23 % Ao FHAA 9P A= Aow Bodd

[Fluximine (& Fluximine Injection

Active Constituents
Flunixin meglumine equivalent to 50mg Flunixin per millilitre.

General Use Claim

For the treatment of inflammatory and painful conditions in
horses, cattle and dogs. Antiprostaglandin; colic, acute
inflammation, trauma, etc.

Dose
Horses IV; IM; 1mL per 45kg Bwt

Camels, Cows IV; 2mL per 45kg Bt
DATASHERE m Pigs IM: 2mL per 45kg Bt

Dogs IV, 0.2mL per 9kg Bt

29 1. FM (Fluximine Injection).

L

rr

FM A2l at iAo Aoy & sHj&e] 2= v 2.




¥ 2. FM Fo 73 w579 FeH& vl

A2l T = H (%)
FM w] A 2] o 145 7% (50%)
FM A 2] 13+ 107 (76.9%)

e 2755 ez FM Agwd wAegds &9 23 FM Aeae 107
(76.9%) 1A dAls Flatdar, vlA ol A= 50% (7)o A dalo]l &lE o] FMA 2ol
= T AT ol FM A7t =4 oA Al A g vat Az 2t

=0 7 213k Oxytocin and PGF2a T 2& FH|E A s Ax2 Ho|n & F4S ¢

A FMS A2 ste] o] st= Ao 2840 & ZAow Algdt),
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10. bApd = ARATd 23

[A 1A 53 A]

O 4738 AA9 Acrosome 4 E AEE FHUT A+

A A AAE Adets B Tl DNA &4, 314, i, sk, #olA w
T 2 B TR FAAR] Al w=FHT ojet #& Ao &) HA FAA, T
%, morphology 591 9L WA 4 otk wekA AN 33Re Yo gy 67
e Ao Az ¥ Ao AYTE 61FOR kel wol WHEs 2ASA 23
+ Table 13 2t}
Table 1. Effect of bull during IVF using frozen-thawed sexed semen.
Sperm No. Session IVM IVC1 Cleavage (%) IVC2 BL(%)
H-314CT 10 501 472 316 (66.9) 238* 117 (23.4)
H-314Y 11 557 522 293 (56.1)"¢ 199P¢ 76 (13.6)"¢
H-330CY 6 321 299 205 (68.6)* 135° 62 (19.3)*"
H-330Y 8 406 392 188 (47.6)° 93¢ 31 (7.6)°
H-331CT 5 278 266 163 (61.3)° 111° 51 (18.4)*"
H-331Y 6 328 306 180 (58.8)° 17 44 (13.4)"¢

a9 1. A9 Acrosome

S|
&

abeyalue with superscripts in same line was denoted significantly different (p < 0.05).

A A mE AT AN &S A 23 Y Qe AEEA g
JAs AMES o] e HAES AMES OFRT folHoz =gt oye A=
FAT AN & FFS WA o]y ol fF FZAbstarAl FITC/PI stainings &3ko] 4
ZHe] Acrosome A& AAIE] BAFAQD AAe] Hl&H EXAEE FA S

S $13F FITC/PI staining.




Acrosome &% FA A= Table 29 2ol Aol A o] AEEA] &
Aolo] FojHog votty = AHAAA A= unsorted vs. sorted semenol A 27 52.10+4.53
vs. 2230+0.53=A1 freolAQl Aolg Eu Hgk FEAQl HAEAAES unsorted vs.
sorted semen®l A Z}Zb 21.63+2.57 vs. 36.27+1.97 2 & HAEAE S unsorted vs. sorted
semenol A Z+7Z; 26.27£1.97 vs. 41.43+1.692 4] sorted semenolA] F-EHAELET} SAE
FE BT FYHeR A UEETh oleld 7 1E1Ee] Acrosome®] B4 Aot &

Ao g ol AANE ol &3 AgFHE F widE & Ao YEhd Fom g o
gk ztolE S8/ Y= FIHA] A7 283 AoE wudn S5 A7E A

A A7kel acrosome S FAISH7] 9% A S JEe] avd T

=
=

Table 2. Mean = SD acrosome integrities in sexing Ssperm.

Acrosomal status (FITC/PI staining)

Type of sperm

Intact, % Partially damage, % Damage, %
Unsorted sperm 52.10+4.53 21.63+2.57 26.27+1.97
Sorted sperm 22.30£0.53 36.27+1.97 41.43+1.69

* Value with superscripts in same line was denoted significantly different (p < 0.05).

O Axd 4TS T3t A A BEAH R FAF H7t
T AT s dd=E oS AARE dig oA Aitd *FZ}J BELS A
Abstdtt Adeo] T 115709 A&

of FElg BEY R A G5E = Fe- 3ol
o4 Anstgon AL o4 F 909 Fol AASATh FHE o4 % @A A
= g 2o
E 2 5w % Fulg 24

o5 7} o] 2 5 A1 A3} (%)

857}t 115 505 (43.47%)

FAY o4 F

= Ay 9@ AgdlE 7 39 A9 2ol FElE 43.47% (50/115F), &5
& 37.3% (435/1155F) 1A |
BRSPS

AA Arl= A vs. A (397 90.6% vs. 37 6.9%) 24 oF
FobA o] Aol oMo s Uehdth oleld dubs Az AAE o|§d OPU &
B AL D oo GEolAd YHEET BY & AvkE AAE AU (E I
E 3 OPURE +4@ o4 2 wu 43
F o4 % Sl (%) 2k (%) A+ (%) 2 (%)

115 50 (43.47) 43+ (37.3) 39+ (90.6) 37 (6.9)
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