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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
II. Production of IVF Embryos Derived Transvaginal Ovum Pick-up
from DNA Marker-Proved Hanwoo
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Dept. of Animal Science & Biotechnology, Chinju National University,
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SUMMARY

This study was designed to examine the factors affecting in fertilization and development of
embryos in vitro, and to examine whether zona drilling by laser irradiation can improve the
hatching rate of IVF embryos from DNA marker-proved Hanwoo. DNA markers related to
marbling score were identified using DNA fingerprinting with M13 probe and restriction enzyme
Hae [I. Oocytes were aspirated from immature ovarian follicles using a combined method of
rectal ovarian-palpation and transvaginal ultrasound-guidance(6.5MHz) under local anesthesia.
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 [ to IV
was assigned to each oocyte. Data were analyzed using the GLM procedure of SAS.

Sperm separation methods did not have any significant effect on cleavage or developmental
abilities of IVF embryos. Significantly(P<0.05) higher cleavage rate was observed in embryos
from GI(60.0%, 3/5), GII(69.2%, 18/26) and GI1(62.1%, 59/95) compared to embryos from GIV
oocytes(36.2%, 25/69). And the developmental rate to blastocyst stage was higher(P<0.05) in
embryos from GI(33.3%, 1/3) and GII oocytes(38.9%, 7/18) than those from GIII(16.9%, 10/59)
and GIV oocytes(4.0%, 1/25). There was no significant difference in development of IVF
embryos to blastocyst by media for in vitro culture. Proportion of hatched blastocyst was
significantly(P<0.05) higher in embryos received zona drilling by laser than those of non-drilled.

(Key words: DNA-marker, ovum pick-up, IVF embryo, hatched blastocyst, laser, zona

drilling, Hanwoo)
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of g&ste] oo tha o] SHIL gi=d,
TN HE AAY FEE A= T
Aabel o] Aak g Aol {UE ko] 2

% 912 olth B olje, FurkE A © A

g5-9] thEE R 7Y ol Fojxof 7HEsitt 9
MNFE ZELE o] &3 AFFH7&0] EdaA
olgxo] gtom, I F A ANYE FHTE
A, o)A ate} FolAF AJAbekE H7E A &FH
S o] R govh, Zade FHLE ol &
ngs GAE et RS Aitete AT
7} B2 ET 9t Walton %, 1993; Meintjes %,

1995; Stubbings$} Walton, 1995). &3 7]7]&
ol gt fAMLR L8 7HFo AMdA ?
EFES AFete FALE AAsE e F
o] HHE Q] o] g o7 mjgAlste] 7hEEh, o]
ol AA3F @A S o) =3 th(Pieterse %, 1988;
Loony £, 1994; Hasler 5, 1995). & %771 & o]
Gato] A FE VIECRFH MAds
G FHCE i AHE & Ak, Aefs
o] Ai|Hor F FHTe] hFPA A
F23 4 7} U2 ZHo|tHPieterse £, 1988).
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2. YEEo| ®z

1) ZBIOREC0| Qe LhE2o| et
2% AFE A% vk Bergfelt 5(1995)¢]
W o&ste] AAEkRTh & xylazine hydro-

chloride(Rompun; Bayer, 3-=)& 0.1ml/100kg &
Fo R wpAw e AMEAL F FLUHE ¢st
o 2% lidocaine(Jeit Chem., 3+=F) 2ml/100kg-% ]
F 13 29 Apolo] Hutdjo| FARstS npHE
Fieatd vk drial g AMEE Ve RS
2 7)9rs o] 21 SONOACE-600% (Medison Co., F
=) 2971718 AMEElRen, e Az
7 5(2000)¢] Wy o2 2549 1-~23] wHE A
& AA BT

W E Z233) monitor Aol A E biopsy line
Aol Felatiz st BxE T Z HTE
needle®] needle-guided& 3}l monitor Aol
biopsy lineo] AAE WOz JAYAA Faol
AAZAE RNEHA dE7E Yo Yol g
FolM e fAs FAWE needleo] Eol7te
zto] A ehel uff regulated vacuum pumpE o] £3}
o ¥ 7hfe] el GE NG BT FAsh
Agote] s FYT AT A RA dx
needle-& Y7o MYA 7 thE, &9 F v
Ao 2RE needleg A AEA & A
& FUT AN AYAA FUE AAs
Z53k image Aol Tl vEld GEES

ol

7'\'_1, o



2% FY% o 25971719 monitor Al Ve
U gAY, Fale HolA] e dxdd AR
Aot FafE FA G LA Aol 79 FAag
A T AE GEES EVFE) PG 045
o AR E gelatyom, needle-tip?] HA= AR
HE Fote &vtel 2z AgEE A ol &3
o fAE &t xS A8k

4

2) TEEF HER AP

L&A T He BAEE

oA WA E FE$ % penicillin G(500units/ml)
9} streptomycin(500units/ml)e] ¥ 35C A
AAFG7E B0l e B2l Hof dEHE &
whale] A 7E A7 37~39C 9 Aladg A
AFTF2 3~43] M Hg 3 18 gauge FAIulE
o] ®zkd [0ml i‘r*}ﬂi 7] &l FH(TCM-199 +
FBS 5%) Iml& &<l & wxda g4 dxed:
Tt Q@ A G vrzﬁf Lgdn

-0‘}0 01—

7Z(Nikon, Co., Japan)stoll | WE&HE st o
o, TG G Ao 4~53] )3
gk & thg ) o] GHEE VH a}oq }ﬁo}oa;}

Grade | : 4= olate] Y ZA X =0 Emsid

A g Axds 7 A

Grade [ : 2~3%9 HFAHNEZE 717 A,

Grade [ : 159 HPAEZE 743 A

Grade IV : A2 o] JAY FHUi7b &4
o] & Z

3 HESY Helds

AL vkl e 25mMe] Hepessl X7tH
TCM-199 kol 10% FBS, 10lgg/ml LH
(Sigma, U.S.A), 35 ¢ g/ml2] FSH(Sigma, U.S.A) 2
1 pg/ml2} estradiol-178 (Sigma, U.S.A)& H7}s}h
o] 4-well dish(Nunc¢, Denmark)ol] 1ml#] -3 % 3
9C, 5% CO.9k 98~99% F127F A E CO, Ml %
71l A 18A17F A wlgo 2 HAE FLstdoh
FBS(Gibco, U.S.A)= 56°C water batholl 305 7} H)
A3 A# 0.2 £m membrane filter(Corning, U.S.A)
2 433 2 10ml A conical tubeol] X335}
—20Col YEHASHA ALE QT A&
uj k-2 4-well dishol] z}z} Iml 2 H-F8le] Ay
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4. M2+

1) Swimrup BHO| <8t FHXQ| ZH|

Alrge sk FAH A Fy]= DNA
o2 FHL9 FA3g DNA markerE H-53}
= FEFEFH At FAHNE AHES
o, swim-up WL 37.5C 9 2504 =2
£ ¥ 15%7F ¢33 £ 12ml conical tubed]] B33
o] BO(-) Mool 1~2mlS H7}8 & 500xg=

7 ] ~33] HHE A X &l A=l o

§§ Mo
jo ¥ ix

q

2

oX

AAsHE PR FTHHAAE AAAT
AE2E A ZAFAC A B.O(-) #dy
Iml& A7bele] CO, uick7]o] 45 ° 452 2A]17F
S AAEHEA swim-up g FEIASH, ol
FEFATE FHeted B.O(H) HH%TS%"OE A7 3k
Rt AAEE $ COp wi7IdlAl 10~1587¢

2) Percoll Gradient &0l 2|gt HXt2| ZH|

Percoll density gradient ®'H
ml)o] @7t M HE sperm-TALP wjefeio =z &
gol =& ARE AHE 7] ¢35t 15ml conical
plastic tube2] o}eZo 90% percoll 2mlg Il
71 $19] ol 45% percoll 2mlE 5 Zo] 430]x]
ori s zA]AaJ;“ Hol 22 o}8, 24N Iml

UL T
S tube®] W 1o Qo] 700xgE 30% £t ¥
@%-’—awzm. PerconoM AAE sHEAe AR
A eHE A FHske] 500 xgoll A 53-7F 23] vkl
e &, £ASY5S ¢ ste] BSA(Smg/ml), caff-
ein(5mM) 2 heparin(10 xg/ml)o] HF7+dE FA&
IVE-TALP w9}l & 5ml @7late] thA] 500 x goll
A 5E7F 4 #ele F ooF imle] $44 IVE-
TALP ufj ool 7}6—}04 CO;, uj%E7)o) A} 10~15
27 st f 858 Fesdd-

< heparin(Sunits/

3) AMel+d
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o e FA5ES] HEY AAE 1~2 x 106
sperms/ml T8 Ao Hr7pe & ok 20A17H
20t COp vl 7|0l A Mg HAIFFOSEA A<

FHe fFEsheh

5 LHEHM I EL] FH|
T&A A AHE Lo JFBE penicillin
G(500units/ml)9} streptomycin(500units/mlye] o1
A= 4Co Al dgo) Hol HEAE ket
FAA7} SolE AUAATE AT T, A
2 Awdolzlg &HAs] AAS L 70%
alcohololl A 2037t £~ %58F & A FGFE 2~3
3 AAES o, G FEFE FEE oF fem A
£2 A ATh TCM-199 skl 1ml7k i)
 10ml FAZ2 d@AF R FriEos 3
BAZ TS WMo T dHe FEEEA A
AN EE AF3ATE AFT GAGFHAEE 500
xgoll Al SEZF AAREYAA FTAE A AL
yeiA] pellet 52& 23] o]} AAst] 1~2X
106cells/ml 8] HEEr 7 Z435le] 48A]715<t H)
FAIAX ALl rgetzte] Fulge] o] &kt

6. MATT2He uiet
A9 FABL 10% FBS7F A 7H8 TCM-199 )
okell 31 HECM-6(Schini?} Bavister, 1988) Hjj %<
o2 4~53 Mg ohy dAGHA xS FSF
AV RGN R FrHEA G Ao
COy w71l A A &ful 2 AA s A wfvha
7129 WEg FLeshlon, oju vy 484
oo}k 21Xk wjokl o2 WEsI T HECM-6
Wjokel & ARS8 79 30)7F HECM-69] A] 1) o
& 5 10% FBS7} A7b8 TCM-199 wjoke) o 2
7 GRGTA Z} Ful gAY G
7b A7HEA o vl g o2 A ouf ks A8t
o Wity 2o Weg fslHrh

7. X 21 4H 2+ Zona Driling0ll 28t £3t8 TAL
Bty 712 sl A Q4-Aeke] zona drilling
2 Park 5(2001)¢] Wy o g A A5 2, diode
laser system (Fertilase, MTM Medical Technology,
Switzerland)-& ©]-238}5lt}. 670nm diode beam 3}
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collimated 1.48 pm cw laser beamo] WAl A LS =
=

o] P& Ao utyo] Hu| A &
(x400)E E&to] 2L WEst=d 2o ZEE 20
~30 usE 2H&e F38 2T A zona drillingS
A A) 819 ok

i

8. AN =A
B Ao dojn AdES] TASH £4>
SAS package?] GLM procedure & o] &3}a] 7 &
e FoA #HGL AAlsATh
T
1. ZRel Me[dHol ME Melsd2e U4EE
Aol F4E flste] $AFAE swim-upF per-
coll o & A S 3PS u A A s
Rerga vz 2 o) o de&-S Table 104
R
Zé%ﬂ]mrﬁﬁ Aoy ere] £&&2 swim-up
percoll o] zkz} 75.0 2 71.4%EH o] &7}
el el Aolzt gllew, TR Ad+H
2lo] #e8% 717} 69.9 U 62.2%EH
o)zt AT WIMEEZIR Y WEES 2E IR
#@ AL)FAHete] zbzb 25.0(swim-up) 2 22.2%
(percol) 24 Aol Ay ie] Fo%]l Aol
7} Ak gk =EARE AN eete] Ao
28 7z 298 % 28.6%&’7\1 ztol7} glgith
Duszewska £(2000)2 =3 #3 dxzes
TALP 48 w]d-& AFE-8le] swim-up Wi e
o

2 AHFA Y ALeS AAEYS B3}

IRER

2 72.18% 9o, Myl 2o dadg-S 37.08%
2 velddr o e B d74As B 52
A o|dtk. Parrish F(1995)2 A AF-HE A
Azbe] @ wH-S swim-upd percoll WHH o g
A )G AAst Fego] 7H2F 60£1%9) 42
+1%24 swim-up ¥WHo] ko), st =
o] AYutd8S 7FzF 294+1%2} 35+ 1% X L}
Elv /212l zpol7t glivty Hastgth

(1999)1= A xpe] Az WL swim-upd percoll
o2 GxE HEsas w A il g

g2 b7t 80.2% ) 81.9%EM Aol 7h gL



Table 1. Effect of swim-up and Percoll treatment for sperm separation for IVF on subsequent in vitro development

of Hanwoo embryos

Source of Sperm No. of No. of No. of embryos developed to(%)
tes treatments  oocytes used oocytes

oocy Y cleaved(%) 4-cell Morula Blastocyst
Swim-up 173 121(69.9)° 78(64.5) 41(33.9) 36(29.8)°

Slaughterhouse a a
Percoll 180 112(62.2) 69(61.6) 39(34.8) 32(28.6)

. Swim-up 64 48(75.0)" 35(72.9) 23(47.9) 12(25.0)°

Ovum pick-up a a
Percoll 63 45(71.4) 32(71.1) 20(44.4) 10(22.2)

* Values with the same superscripts in the same column were not significantly(P<0.05) different.

o, W27 2] webe) loj M zhzt 29.2%9)
26.5%24 FAe] Age) RE T W]
2o g gEZ v|XA Feohal g Axes
B arAAEY oA 52 A4S Jepldoh &
S99 % A4 A Wyl whit S de]
8ol Al percoll(68.2%)# swim-up(71. 8%)
AR zhol zpol7h e, Aaujriz e
252 7+7} 29.4%9)F 20.7%E A zpo) 7k Adchar

ool AN B W AelsH e

=2
Aoz Adas, AsiA
= °

s=E MeldgE
EZFafe dxFE $F(GL GIL, G 2 G

A W 32

RUA—

F Wl 2 o) uhg-§-2 Table 2004 B v}
o} 7).

HG 1), 2GI) ¥ 3CIEF dxTe] o4
4 3 HEeS 747} 60.0, 692 L 62.1% 2R o
EH F2A9] ol ey, 457 dES
9] 36.2% H.oohE #9H(P<0.05) 22 =skoh ul
wharv|Ee WEdge 1 9 2543 47 333 o
38.9%ZM 3 2 45H9 169 2 4.0% 2= &
9] H(P<0.05)22 Eth

Chauhan %(1998)2 buffalod| A Fefsl GE T+
9] FH(l, 2 % 3 Fwe] AdFd F TCM-199
o] buffalo FaFsis 2o} FulE HAASAE
o ahgo] 7hz) 85, 54 % 26% M SFo w
g4 R o] H(P<0.05)R1 zFol7F ARE, Eegol
Aol MLz 135F0] 38% 2N 25F(20%) L 3S
(0%)E.T} 2] A(P<0.05) 0.2 =A Jepdoty &
o, Reinders$} van Wagtendonk-de Leeuw
(1996)—°4 2o 1 R 25Ee) YEaS xﬂg}
A % 55%9) g 16%7} vinkEr] £

0

Table 2. Effect of oocyte grade on cleavage and developmental rates of OPU-derived Hanwoo embryos

Oocyte No. of No. of No. of embryos developed to(%)

grade oocyte used oocytes cleaved(%) 4-cell Morula Blastocyst
Gl 5 3(60.0)° 2(66.6) 1(33.3) 1(33.3)°
GII 26 18(69.2)° 14(77.8) 10(55.5) 7(38.9)°
Gl 95 59(62.1)* 36(61.0) 18(30.5) 10(16.9)°
Gl 69 25(36.2)" 10(40.0) 3(12.0) 1( 4.0)
Total 195 105(53.8) 62(59.0) 32(30.5) 19(18.1)

* Values with the same superscripts in the same column were not significantly(P<0.05) different.

-197-



T
=2
el
ol
28

3+ ok Konishi £(1996)% =

SFol bt EFstd ALl
, granulosa cell 2 Fulj kS A A|g
o] zbz} 51, 54, 44 R 16%5H
W Bdgol f9#(P<0.05)Q1 2Fol7t
o, WiwtErs|2e WEE 155#H 255
8%9} 31%E 4 o7t gl e, 35 H(18%)
%%(7%)01 Fol F(P<0.05) 2.2 @A YRkt
B odqe Axx 479 AHER

i g
R
S
[T g
to et
ru'p fd

2

rl

Awigmoﬁimo-\‘lw
s
1o

El
Q'L
38
T
"

do o8 230 ot 4y ot o lo
R

)

I

£

[
oo
o
Jo ¢
&
I
e
r
o
rlr
Y
A
W
olrt
i
2
_>.:
i
M
2

o
-
re "
o
o
=
Rl
ey
HH‘
WL
o
x
0
3
T
L
hin
S

S (T
—_Q.r‘,'i::',l_n
o3

3 MAuE MA O TE MeleFEe WHE

AL 549 wiFAAE TF3aA AP
& TCM-1999} HECM-6 8jjckel & 715 wujjokey o

2 sto] BOECS #H7hste] Fujdg AAIEte )
g7z Aedds FEg A= Table 39
A R uke) 7

zeage dESTS AdFH F TCM-199 +
FBS10% +BOEC(TFB), HECM-6 3days +TCM-
199(HT) 2@ HECM-6 3days +TCM-199+ BOEC

(HTB)H oFel o 2 A ejufks AAEHL o £
&2 747} 68.7, 65.0 2 68.2%EM fo]# 3] Aol
7h lon, &Y AeeddE 242} 745,
& A

82.6 2 80.6%=M 2}o|7} g
BESEC L
HT (23.1%) 2 HTB(20.0%) 7+l

Kajihara $(1999)&

[o]
L&

22Tt
L7 2o e TFB(25.5%),

215l ol 7t
AATh EEAGA AFYVE 22k 289(TFB),
26.3(HT) 2 25.9%HTB)ZA zo]7} giith

g AAFHTEE

TCM-199, CRlaa 2 USU-6 ulj ok 0 2 ) ojujj ok
& ANEIE o
71.6%=H Fe]7F gl o, ol
° 747} 4.6, 9.9 2D 2.6% 2N v ko] whekA A
o] $2]#(P<0.01)Ql x}o]7} AATHL

ses

gory, o3t da= B
o MAoj9t). Mertond} Mullaart
o

ebyttt 2 39l Tavares

g HEg

A= [e]
\_EELE_O

digl o

=2 a2

1 2+7r 63.5, 68.4
Btz 7|2 o) igdg

ol
=

of¢

]_

AFAH Boe tha
5(1999)

TCM-199 +BRL 8] ¥}
SOFaa+BSAE 3 7}01-01 Tl kg AAEHE o
Bargo] 747 60.4%3F 61.4%EHA 2ol 7} 1AL
u, HjytE 7|29
2R TCM-199 ujekalie] BRL Al E2) Fu]WdstA
& we) 14.0% Bk §9H(P<0.00)C 2 =A
A 7 g
o] wrgell 2o A] oviductal, granulosa, VERO
BRL cells® TAMEE st Fujde HAIsH

Table 3. Effect of culture media on in vitro development of Hanwoo IVF embryos

=(2000)

SOFaa ufckd & 17.0%

Source of Culture No. of No. of No. of embryos developed to(%)
" medi oocytes oocytes -

oocytes edia used cleaved(%) 4-cell Morula Blastocysts
TFB" 255 190(74.5)° 155(81.6) 80(42.1) 55(28.9)°
Slaughterhouse HT? 69 57(82.6)° 35(61.4) 25(43.9) 15(26.3)"
HTB” 67 54(80.6)" 36(66.7) 24(44.4) 14(25.9)°
TFB" 80 55(68.7)° 38(69.1) 25(45.4) 14(25.5)°
Ovum pick-up HT? 20 13(65.0)" 9(69.2) 6(46.2) 3(23.1°
HTB” 22 15(68.2)" 10(66.7) 7(46.7) 3(20.0y°

1) TCM-199+FBS 10% + BOEC
2) HECM-6 3days+TCM-199
3) HECM-6 3days +TCM-199 +BOEC

* Values with the same superscripts in the same column were not significantly(P<0.05) different.
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< ) Bghgo] z}z} 77.6, 65.6, 70.7 2 70.9%E
W fo M Fol7h YA, wEge ojA
7}7} 163, 13.0, 7.1 2 7.1%E= 4 Zujok A 27}

Aol e MAX S0 Sy

el AHT B W & A5G Aoluy
£ Eol7] AL Ful whgol vhara e 2
©2 AzrEd

4. Laser System= O| 2%t HiUIE Y| Q|
3tg M

iR 7) Ao e B Fahgs F4A7 At
laser system& ©]8-3}o] zona drillings 4 A] &1

FaherExy] Ao g @Bl Z 3l Table 4
o4 B ue} 7k

Laser system©. & zona drilling-& H A3k =&2
el Z7THi Rk 7|(EB), Sgeivb7)(ExB) ¥ =
SR FRANRES] 4 HEXBO)S) FEHEL
7b7} 65.8, 82.9 9 80%=M F-ruhfel SHogulk
27 ATl 71 A Ve B(P<0.05),
zona drilling 37 @& WIWEEY) SRS 7))
25.0(EB) % 35. 7%(EXB)0]911:—H] zona drilling %+
wWukz 7] 4 P& zona drilling2: 814 % v wt
27 A7 Hlate] Fshgo] §9]4(P<0.05)
E 4 Yewth

Schmoll $(1999)-2 4 wjulix 7] =4 gke] s
&% =9]7] 2al Al laser system 2. % zona drilling
& AABHAE W 24417 0] Hahgo] 92.3% ~
87.0%2 X zona drilling& AAISA] ¢3S w2
6.7% Bt} o]$- Edoh st 3, Park E(2001)5
Z7] wivkaEr] g skt ) A& AT

-

laser system .2 zona drilling 2 A8t & o &
3}-8-0] 7}7} 65.8 2 92.2%E X zona drilling-S 4]
AlhA) 2% W] 35.8% Mk {2} #H(P<0.05)
o2 FUvty stk ] 5(1998) 4 Wi vk 7]
ZREEIRE- TR
2o] wrge] glojAl 244170l 0% WS &
Aom, 48A17kel = 98.0%% waeldThal &k
=2

FA TS laser drilling$

olel AT w Wl AT AU ¥HEG =
o]7] &sl M= zona drillingr 2 A)8}+= Zo] ulg}t

Ag Ao Azt
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Table 4. Effect of zona drilling on in vitro development
of Hanwoo embryos derived from slaughter-

house
St ¢ No. of No. of
age
Treatment ge © embryos hatched
embryos
used  blastocysts(%)
Early B 12(25.0)°
Control any 48 (25 O)a
Expanded B 42 15(35.7)
Early B 38 25(65.8)°
Zona ¢
drilli Expanded B 35 29(82.9)
rillin .
& Expanded B° 20 16(80.0)"

* OPU derived embryos.
** Values with the same superscripts were not signi-
ficantly(P<0.05) different.
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