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Abstract : To determine sex of bovine embryos using hamster histocompatibility Y(H-Y)
antibodies, bovine compact morulae were incubated for 6 hours in TCM199 supplemented with
10% hamster H-Y antiserum and the embryos with developmental arrest were diagnosed as male
embryos, while the embryos showing development during the incubation as female embryos.

This presumptive embryo sexing was confirmed by polymerase chain reaction(PCR)method.

1. In the result of hamster sperm cytotoxicity test to measure H-Y antibody titer, the rate of
dead sperm was considerably lower in H-Y antiserum absorbed with hamster male splenocytes
than in H-Y antiserum absorbed with hamster female splenocytes or H-Y antiserum unabsorbed
with splenocytes(p ¢ 0.01).

2. The rate of oocytes fertilized in vitro and the rate of blastocysts of the fertilized oocytes
were 58.5% and 32.4%, respectively.

The rate of blastocysts on day 8 was 15.9%, denoting the highest rate during whole culture
period posterior to in vitro fertilization (IVF).

3. The bovine 16 cell and compact morulac embryos incubated in the medium supplemented
with hamster H-Y antibodies showed 37.1% and 48.9% of developmental arrest which were
diagnosed as male, respectively, and rates of redeveloped embryos from the arrested were 24.1%
in 16 cell and 44.3% in compact morulac embryos, respectively, denoting higher rate of sex
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determination and rate of redevelopment in compact morulae than 16 cell embryos.

4. Bovine compact morulae of Korean cattle and Holstein were treated with hamster H-Y
antibodies for sex determination and the rates of developmental arrest(diagnosed as male) were
48.4% for Korean cattle and 47.9% for Holstein, respectively. The rates of redeveloped embryos
to blastocyst after treatment were 42.6% for Korean cattle and 41.8% for Holstein, respectively,
showing no significant differences of sex determination and redevelopment between both breed.

5. The sex determination of bovine embryos(Korean cattle and Holstein) using hamster H-Y
antibodies was diagnosed by PCR for confirmation, denoting the rates of 86.1% for Korean
cattle and 85.9% for Holstein male embryos, respectively, and the rates of 91.9% for Korean
cattle and 90.1% for Holstein female embryos, respectively, with no significant differences of sex
determination between both breed.

These results indicated that hamster H-Y antibodies can be usable for sex determination of
bovine embryos of Korean cattle and Holstein, the viability of bovine embryos was sustained
while being cultured in the medium supplemented with hamster H-Y antibodies of appropriate
titer and sex determination of bovine embryos by PCR can be feasible for confirmation.

Key words : sex determination of bovine embryo, hamster H-Y antibodies, PCR, In vitro

fertilization .
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7h&o A F717h dEle A AAE d@sA 4t
& 5 A e AN 2 449 B2 E 2
A &Y 7 9o 71&4ge] 2A F4E Rz JY
gt et Az B A Ay € JrEe
Be HAEY AFHA ATUAEe shtolth

Az A J2dL XP29 YAAE F8] 9
@ A7 W Eol RAHIT}. Z, albumin density
gradientE o] &3 ALY 71e B Y density gra-
dient & o] &3 WH>’, sephadexE o] 83 AZv}ED
A9, A7195E™, 4453 g4 e Bg*Y,
333 A", deoxyribonucleic acidDNA) %ol w& cell
sorting °, WgHH W 5 g WY Ec) I L F
BES dAog FYHY 2y A 4 £ge
¥F Qo2 A$AEE Bt sMsdhy okdntA] ¢
¢ 27t o2& B ol v Lol A EAE 3
g ol &3t FFHY S &L Ik WE oY

AT Ad Ye A JEHH By

o] F& o]Fo oy} o] WY& YL o em-
bryo2 ¥ metaphase A E|E A7)7} YEO JEA &
o] tha ojAu FAZHE 28 BFE AU Yot
# 2o = histocompatibility Y(H-Y) &3] o] g7 gy,
X-linked enzymes o] ¢ %%, £ A9 gL T o 7
B3y specific DNAS 73 38} polymerase chain
reaction(PCR) 3 **0] git}. o]} 2& W% X-link-
ed enzymes o]-§ 4 & Ao} =4 o] Fa I
€ Fo AR PSS g o -+ FEYEL F
A dddAe w2} #AYsol oz JEY A
o] o]y o}. =¥ Y-specific DNAE 74 &&= PCR W&
AL W ¢ o} TS AAs] ¥ AXE
FedHol R FHHRY AEY FES FA He
d, axe leo] WAH A 59 @Ho] YUk

HY A& o] &3 Adde) g 2 d7dM o
doz AHd /Mg 38% AL HY A2 AP 2
3} male £ FE AHGAZThE YO 0)gloh

28y Utsumi ef ol & RE Q] HY 84 E o] §34
REY invivo FAFE AEG F £3F o] 9
HAE U 27 dNHY YEAXNE B £HF
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T 91%7} male R TYE YEHO 2N male FHAJE
HY 3o o8 APEA7A g2 438 & & de¢
B3

ojstol H-Y YA & o] &¥ AT 47Hd whgo)
male AT N IAAHQ LA TE Yehd B
TR £4E FA 4T ABYE EL PYol E 4
A7l HEd FHHF AT S & FE= OE W )
8 234 £ ok 2y 2 FAA ST A3
€ A% HY &4 AH4E AY5EL 32 YE
g ohy 2otk gEtA B APo)ME o}y HY
FAE o] &8 £4T Yo F HE FAE Ho
gt ¥2E9 HY ZAE o839 #4944 ¢ +4
T A g JteA d5E Yolrgit oy
Utsumi ef al 3} Z+o] male 54 @9 YEA o) Aol g =
A g AF $AG7HE gelrina) sgon oo o
B g7de] HEEE PCR Y& 54 ¥Ustuz g
Ao

UL

YAE H-Y Eallo] o3t & £32e Mty :

1. "AE H-Y A2 Mt

1) 4 ¥ % & : Histocompatibility YH-Y) 3% 448 |
§ ¥ AE = golden hamsterso] Y 2.8 5:d o] A} inbred &
852l A 953 9] female hamster 3049} male hamster
90+& AHE3

2) ¥ 2E HY 349 A= : Male hamsters] v} 3}&
9)3} 3 0 2 A A 3o phosphate buffered saline(PBS)E. 3~
43 AH G X glass slidesE ] 43k PBS7} ©7 60
15mm] petri dish Ujoj| A splenocytesZ A7+3] £a]3¢
t}. Pasteur pipette o] §3}¢] F 23 H splenocytesd] &
F4E 15ml YHEABUE &4 32FU% AAND £
AEde A% 20 union 32RE o]43e 1,000
rpm(union 32R, L)l A 1085 Y& 2|5 spleno-
cytes 44 & Y43 PBSE Sml 712 A €] 4] pasteur pipette
22 # &35t thA] 1,000pmo] A 10859 442
s AYsgch oA 434L AAG A8 PBSE
2miz}Z] AR A splenocytes®} PBSE pasteur pipette @ 2
% £¢3 < HISTOPAQUE®-1077(Sigme) 4mi7} 971 9
ALBUE A3 §7 F 2,932pmo] A 2083 44
s dnt. dAEeste AL buffy-coat $& pasteur

pipetted o] &30 & fHEH & ¥ PBSE
1ml 742 A4 PBSS} buffycoat & EFE o§ 1,000
pmo} A 1083 ¥4 #8890k HISTOPAQUE®-10772
density gradient §4 ¥ 2| ¥ < buffycoat 1) Y77}
ZA4E 7% Gey's soln Smis} fetal calf serum(FCS) 1mlg
718t 1,135pmell A 1083 YA sk 9422
¥ buffy-coat Fo} PBSE H7}3l4] 1,000pmolA] 108%
< YARE Y & YTFA o splenocytes F-F AL &
¥ FYE0 A& o] 83 4000 Aok A splenocytes
o +& A3ttt 1% PBSE 718t 1107 spleno-
cytes(0Sm) 2. 2 348t HY Yo 2 ALg3oh

3) 28 HY 89 M2 : 1x107 splenocytes(0.5
m)§ female hamsterso] 15 1314 65 B3 FA)
3 o-g 23 F RAFAE #Y

HF HAFAL 17YF female hamstersE F 374
o2 HAANA EUF AR Fhg AFSYT. HE
¥ ¥A4E $IAA 4Tl A §FuHEd BaE F 2500
pmol A 1083 94¥23 o HY §¥3¢ Edsin
56Tl A 3085 HFHAIZ F AL AR 70T
Bnassich

2 YAE H-Y #He) A7IEHE 2IT MESY HAt:

1) A2 HAHF4 &4) : Male hamster2 & 3
2AAE AASo PBSE oyl A A fuctosed}
FCS7} Z+2} 0.5%%} 5%=2 A 71E PBS7} ©7) petr dish
YoilA dejzdoz 2 ¥ AAEF9E 5
15ml Alg el A AHEA7A 37C water bathif o]
B33 o). Hamstere] A48 24§ 3 PBS A7} A
A4E 2x10°mlE 2Hae] B A g3t

2) Y26 H-Y §EH S A1 87]1E : 48 AA2 3H
de gHAFoA dH o2 HY FAst E2A45s
HY 3832 4937 93t well(cell culture cluster,
costar)t ¥ 50p], guinea pig complement(Gibco) 501}
A7t 239 ZAWA sopg 22 Aok F 37C
oA 30%2F %3} %ct. Bennetts} Boyse's] 7)) 9
& A APHE°] 0% o1& vEd g8 YA
& 93t FLA 8 F989

3) B-Y #9744 - 0% A& AEEL 29
H-Y 3838 Goldberg®e} Wo] Z8te] male spleno-
cytes = female splenocytess} 4:19] ¥ &o] HEE 2z}
4 E¥3A 4TolA 30833 wEAAD 2F 1,000
pmo] A 1087 YA Felste] 4348 Wachtel ef al*
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9 Bol £ FFAYE N8 HY A 9718
AT 234D splenocytes} F4TA & HY
¥ 50p], male hamster] splenocytes®t F4-#4 & A
A H-Y 383 50pl 28] 1 female hamsters] splenocytes
% FTHAE AY HY 38 5008 44 d4Hee
H4 ¢ ¥ 2 wells] complements} sperm@ F %4 A7}
3ted 37T A 3083 WY AT 2 wellof 0.16% trypan
blueE 100p14 A7t F 58 % T AR E o] 431
S AT E FEA| AN 0002 28 Q.

Wachtel et al*¢] W] 8] female hamstere]
splenocytes$t & H-Y 832 24) M A AlE A
7} 0% ol/¢9 £%-& JEY 1 male hamster?] spleno-
cytes$ ¥ HY $8HE 2u) A A AR 57}
50% old} +&& JEtd H-Y $¥H S Adsd HY
YAE o] 83 25HY Ydo) ALL3iglT)

2 FAT AAEE A% HY $¥39 4uge
Utsumi et alZ¢] ¥14& 218 splenocytes H]F4 H-Y
A S4HA A 58-60% FAAEEo] LEbG
1099} gAuj &g ALE3tGITh

3. A& Hxel Heley

1) & 329 AF Gy A5 L wg: AFEY
EZ%3 g 25394 =&E §99 £4
G2 g AF s 25-300e EF FHY G 9
€ B2 gol = F 347 oo APAR Sute}
Aok 27 Ayl 119 penicillin 10°TUS}
streptomycin 100mg& 713 ch 442 ¢ty AR
2 37T AHAETE dAE AXFA AEARA
37°C water batho] ¥ @3¢t}

e 34 E Adtd 27 FojElEE dag 87
€ R ¥ Sml FAIE o] 8319 3% FCS7} H7ld
Dulbecco's phosphate buffered saline(Gibco BRL)E 1ml ¥
U ¥ Tmm o)3}e] YEZ HE d¥dE FUsK
Sml AE7A Y8 FEAL 90X 15mme) petri dish 1)
of AA3 EFA

AR HFe] dEdo] T2l 90X 15mm9] petri dishE 7
AAA 7€ A3de AAT F AAEv Aol
108] 2 GAE F A3 WA pasteur pipette 2 o] 814 3%
FCS 37} D-PBS7} 271 35x 10mm¢] petri dish Wjof] ¢
AE &3t 2% pasteur pipetted o] &3t} 10% FCS
A7t TCMIS9W 2 dALE &4 2-38] AH&A 35%
10mm®} petri dish 10% FCS 7} TCM199¢] 100y dro-

plet& THE0] paraffin oill2 YA & BA 20744 dro-
plett] Y& ¥ 385¢, 5% CO, 273 A 2224 A2E
<t v A F T}

2) &R F4¥) & FEAY 2EZE 3709 water
bath violl A 307 §8AZ ¥ 15ml A@B Yo
washing§ Brackett Oliphant(B.0., 1975) ¥| X & 7ml 7}%]
A7tstd ERE F 1,650mpmoi A 5B 2423y
o A4EE @ g 434E AT F washingg B.O.
A& Al Tml 74A] H7hEt] W ANRE o] §31]
Zobgle AA4E 2F8AY 2% YARYsd 4
29¢ AAR F miZ 1x10'9 FA47} HEE BO.
N g ey

) M e L g AR E 2T F 1000
£ #39 35x10mm¢] petri dishy] dropletg THE T paraf-
fin oil2 Hol 30¥ WA 1A AMFAAY. 28]
YA pasteur pipetted o} 83+e] droplet W ol B2} 207}
A& go] 385T, 5% CO, 2780 5417 kA %
t}.

A4 &% 10% FCS A7 TCM192 JALE A
AN dAEEA AHEE TCMIUE oA} &4
385T, 5% CO, 273t A WA H ). i 48225
petri dishE 71 A XA\ pasteur pipetted o] &3t
TALZEE 3AE Ee AT

1Y 13 AAEo] Aol M 4002 3% wDAy
€ #ESH 2 MdiAY k& 4719 FdaA 24
d H2E TCMI9Z o a@siqich =8 AY+3
F 48Xk B FHEE 2AEGoH FA4F 7
A~11Y Atole] +HE AA GAZ FE Z2te] wjw
&g AT ok £AE AA dAERE A
A Bt &L RAEIR .

4. YMAE H-Y EHE 0|88 & $XEte| MZE .

1) % 164X 7] 2 compact A el Azhd : @
2H HY $A& o] &3 i sloix £yde 2
2eAd Bg Aolg LolRnA 164X 714 2 com-
pact A A ¢ £4&L 10% FCS 7} TCM
1999 F2H H-Y 3¥Ho| 10%7} =2 A7 g F &
AT 20708 & 9ol 85T, 5% CO, ZA3 oA 6A17+%
<t wiFegl ot

HEFE AAP0 Z 5ol N 6302 FaAste dEHA
H AU g Aygd £A¢E FRgon o
2o} AAE FHL male FAHFOE A3 Th 64
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9 Wi FF TCMI9Z 33 o] 4 A¥{x 2 1§4
2 HY 383 gl 7]&9 TCMI19 Y2 §7 385
T, 5% CO, ZA3to) A AujFat st 1§ 165 %7 £
Aoe vl g 24478, 48212 E 724 2bol, compact 44
o A FHFL g 2443 W 48N o) L AR
A Mtz e § L A8 Q.

2) % L #% Compact 44uje} A7¥ : Compact
B AEdA &g f92e) 2T Ro)E
Gotr 7] Hetd 9 % K92 compact FAujd] th
A S 3y 2 Aduhge Ay FUE Yo
B AANGHY. B8 22 BYoz deyAE FAS
€3 PR FAU Wl Augyd €8 2
Argr At

5 2E H-Y X 0|8 4UYE & +32le| PCR
2o o3t &ol

1) AT 43EE A¢ primers : & £ Yd
48 AL8¥ primerst bovine male-specific primers, BRY.
1(Bovine repeat, Y-associated) 0. 24 71 g7 gL ;

forward primery= 5-GGATCCGAGACACAGAACAG-3,
reverse primer 5-CAAGCTAATCCATGCATCCT-3' o] Yt}

ZZ 5 PCR product®] =7]+ 304 nucleotidese] i .

2) Genomic DNAS] 2v] : & 4% AJ7de] Q27
o2 o]44 genomic DNAE ¥ 49 buffy coat2 XE
FE3Q YA oE AR wed ¢ 9
2 F59 g4E AH349 2 Genomic DNA Purifi-
cation Kit(Promega)g ©]83}¢] males} female genomic
DNAE % &89t}

E% UV/spectrophotometerE o]-83t} 260nmel A &
BT & 2789 control2 A18-¥ DNA ¥ 5§ 10ng/pl
o] A& FAagich &3 genomic DNAE A}4- A7}
A 4T A BT

3) FH VLR HE DNAS 33 : PY2E HY ¢4
At JEE d¢ = £% $4E 24 147}
¥3E wix 108 pasteur pipetted o] £t embryo
lysis buffer 4u1(20mM Tris, 0.9% Tween 20, 0.9% Nonidet,
0.4mg/ml proteinase K)7} S} 91 = PCR tubeo] &7 min-
eral oil 25p2 W& F 55ColA 3087 A3t Gene
Amp PCR System 2400(Perkin Elmer Co, USA)E o] 43}
o 95T A 1583t Aeldte] £33} DNAE 2315
t}.

4) 3% DNAY PCR : 3@ o2 BH 3449 DNA

¢ PCRE 9% E¥A& 10xReaction Buffer, 25mM
MgCL, 25mM dNTPS, 2tz+e] 10pmol primer, SIU Taq
DNA Polymerase(Promega)& E%¥ ¥ S8 H713
of 45pivt H =8 AT £ DNAYL 329 247
9] tubeo] T 4518 A haiglch

V202 & 941 A 327} primary denaturation&
A A 81% 3 denaturation, annealing, extensiong 2}Z} 94
o} A 30z, 55ColA 30%, 72Tl A 30:£7F 35 cycles
THaAAT 47 PCR HE $8] Gene Amp PCR
System 2400(Perkin Elmer Co, USA)Z AH4-314TH

5) %% DNA9 ¥4 : FZ ¢ PCR product®] A7) &
#38}7] $13e PCR product 10plo) loading dye 2uE
pipette 0. 2 EHED N EFY 12014 1.5% agarose
geld] sloto]] WAL 120V A 4082+ A7 9 E5 & AAE
¥ ethidium bromide(0.5g/m)=. ¢ 448t} UV transilluminator
(Bio Rad)Z ##3}9t}. Molecular size marker= 4] PCR
marker(Promega)& Al€3}1 male A9 %% control
2] male bloodo] A %& % genomic DNAS] PCR pro-
duct] size$) 304bps} ¥ #2135 T},

ZUEY 2 AYoA dojF Z3E 4o g
+3A EE amovaZ FAAN YL anovaZ FAN
g A] duncan THEH A o8 HEFR FIAE T3}
Atk

i 3

HAE H-Y 82 YAE YXlof Cist MZEY : Fe-
male £t male hamster?] splenocytes} &4=2]7)2] F&
AE B EF HY 84S 24 D F26 YA uhg
A7 23 HY §83 9 gXufgo] 3/184E P2H
o A7 AR gl WA gAhE AL LATHE (001,

¥ Female hamster?] splenocytes$t ¥4-¢ H-Y 88
A9 54 A A3 HY 3¥A 9 g4ujgo) F1Es
2 HA AHES A4 g2H2Hp (0.01), 84 84
uh& 3} 16W) 84w oA F3zte] < HQ Atolgio)
503~52.5%2] A AV E& et

Male hamstere] splenocytes®} 49 H-Y 8 A &
A AAET HY 3839 sS4 go] 3I185E 32
APE 8L F3b 22 AoU(p (0.01) 84 FA g o]
T YN go] FUstx Fazhe] F43} glo] 102~
129%9 A% &S et
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P2E HY 38 A A 26 A 320) 7129 AA
Mg AT vlEFS HY ¥4, female spleno-
cytess} ¥<°¥ H-Y 393 12 1 male splenocytess} ¥
9 HY 3839 £4 ZA 43 AE v)EFF HY &
gy A% /Mg & A AHES BRI (001),
male splenocytes$t F58 H-Y &H AN 744 2 4
A AMEEE B on(p(0.01) female splenocytes$t F5
¥ HY §¥Yo) M B male splenocytesst F5-8
HY g849 FAur o & 32 AEES B0
(p { 0.01)(Table 1).

BRuRte] HOSH B HiUZE : F dAY ¢
IZREH d2E FY3td 10% FCS 37} TCM199 Wol
A 22X RN F AR 2 wjgete] 48ALFE
wate) FAEE 2AE Ao, AA F aale dAF
2gd dAE 37742 585%9 +£44E¢ Jehyo
(Table 2).

FHE dAF AYFHF 7Y, 8, 94, 10¢, 14
Atole] wjut¥y|wig o] Hg &L 22 5.6%, 159%, 7.9
%, 2.1%, 03%2X g 84 w72 Ldd

o] 159%24 74 & ¢AE Yeon MY 11y
o wEsiuja e wago] 03%2A M we 3
g B9

Z ooz e g 324% vt Wity 2
@4 el Fig 13} 2.

3P MysHaete HAE H-Y #E 0|28 4
g ¢ 164279 3 compact A E 44 P2H
HY A2 A2d¢ 25 male FHAGCE By, &
2ARNY FAHEEL 16M X7l & 37.1%, compact A
HlE 489%2 A1 compact AHAuje] A&l f &
Al Vb thp € 0.01).

P26 HY FAd g8 FLRA| FHEE oA
H-Y &8 3ol A7 EA & TCM199 vof ] ated wf
Y72 AULE FEFEE A A3 164327
H = 24.1%, compact A4l 443%E A compact 44
e 164 X7 el vls o & ALEES Yehld
(p { 0.01)(Table 3).

e U BP Myt WAEH H-Y EHE 0|2
st Mzte Bl @8 L f-29] compact 4 E 2}

Table 1. Result of cytotoxicity test on hamster sperm with hamster H-Y antiscrum after absorption with female or male hamster

splenocytes(Mean + SD)

Percentage of dead sperm treated with H-Y antiserum and complement*

Dilution rate of

H-Y antiserum unabsorbed

H-Y antiserum .
with splenocytes

H-Y antserum absorbed
with female splenocytes

H-Y antiserum absorbed
with male splenocytes

1/2 77.4+1.3% 672417 50.3+0.9%
1/4 71.5+1.5% 561409 404405
1/8 61.60.5% 525+1.1% 12.940.3%
1/16 58.0+1.24 50.3+1.0% 11.6+0.3%
1/32 490+1.4% 37.8+1.6% 10204
* : Guinca pig scrum was used as complement at dilution of 1:32.
A, B, C : Different superscripts denote significant differences within rows(p ¢ 0.01).
a, b, ¢, d, e : Different superscripts denote significant differences within columns(p { 0.01).
Table 2. Result of in vitro fertilization of bovine oocytes and the rate of blastocysts in Korean cattle
Total No. of blastocysts/No. of cleaved oocytes(%) Total no. of
No. of  No.of o ¢ blastocysts /
) cleaved / no. o Day posterior to IVF Total no. of
oocytes oocytes o;zcytcs cleaved oocytes
(%) 7th 8th 9th 10th 11th %)
644 377/644(58.5)  21/377(5.6) 60/377(159) 30/377(79) 10/377(27)  1/377(0.3) 122/377(32.4)
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Table 3. Rate of developmental arrest of Korean cattle embryos incubated with hamster H-Y antibody for 6 hours and rate of re-
development of arrested embryos incubated in cultrue medium without H-Y antibody(Mean+SD, n = 8)

Stage of embryos No. of embryos Rate of developmental arrest* Rate of re-development**
16 cell 180 371£23° 24.1+6.0°
Compact morula 198 489+2.2° 4.3+12

a, b : Different superscriptes denote significant differences within colums(p ( 0.01).
* : Number of arrested embryos / Total number of embryos(%).
** : Number of re-developmental embryos / Number of arrested embryos(%).

P28 HY FAZ A3 male $AFOZ Jhd T DAL HH F 2& £3E YEL
9, $eAANE SATLE §9 D £¢ 7 484% U FiE AR @t 8 female £ F F, H-
479%% JEhIth £ 28 HY gA9 38F Y FA o GFele] ¥l 1Y FH AL L FHolA
DAY £ATE HY o] A7 G TCM  51.6%, F3olM e 524%F Yehlo] ¢ FHTAA
199 Vol w3 Za WiEsjvie Aged §¢ € ¢ A B0 g 22 FAZ g oy f9%
59 FAREL 47 426%, 41.8%F YERAT & E AAHA F}Th
compact A i 7} Y2E HY FA o gy A 4 H-Y g0 o#f A7te € femaled} maled] o] &= &
ge $28 HY A9 $gA 22AHANE Bo|AY  $ FHEL 51.6%:484%, 4 THEE 524% :47.6%
gt E e eFd Ao 44 Fig2, 3% 2 ¥ 47 Usdn
28 HY A9 wgA) 9LAAE £HHo] WhgF H2E HY Ao g Az F PCR ) o8
A B¢ #BE Fig 49 Zoh 28 HY @49 A 4oz €99 Z 9 maled} femaleZ B¥E &
S E §9 AT e AX g} xR Agd 2 47 86.1%% 91.9%E JYEhAAG. #¢9 AeE
go] §% FAUY LR T2 YRLE  maled} femaleo] 22 85.9% 90.1%E et ¢4
io 47 B £AE Yoy F93E 9AE o £ £AT ZFAA BHY $HZ JFEF PCR B
A & tcH(Table 4). HoZ @A female £ T e BEEC] male
MY $Xatel PCRYMo o8t &0l : ¢ R & ABRY o & FAE YEZ Y FdXe IF
% compact A4 uje] tis) W2E HY $AE o] 83t H A @skri(Table 5).
Add 23 10% H-Y F8Ho] A7+E TCM199 Wof PY2E HY FAE o] 43t 4dd £ +439
A 6AZHES Y YYAAE £AF F, male2 ¥ )3 PCRY) o3 F& wAY AH}e Fig 59 2. Fig
98 $ATEL &S £ 484%0) 7, F¢ FHF 441,567,108 FHTL maleZ 2,3, 4,8 98 F3
o] 476%2A &% $AHTY ¥ FA & {4 +4 & female2 BAH A

Table 4. Rate of developmental arrest of bovine compact morulac incubated with hamster H-Y antiscrum and rate of re-de-
velopment of arrested embryos incubated in culture medium without H-Y antiserum between Korean cattle and
Holstein(Mean £ 8D, n = 6)

Breeds No. of embryos Rate of developmental arrest* Rate of re-development**
Korean cattle 126 484130 426128
Holstein 114 479423 41.8+3.0

* : Number of arrested embryos / Total number of embryos(%).
** : Number or re-developmental embryos / Number of arrested embryos(%).
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Table 5. Result of PCR method to determine sex of bovine compact morulae embryos sexed with hamster H-Y antibody ac-

cording to different cattle breed(Mean+SD, n = 6)

Presumptive sexing with H-Y antibody Sexing by PCR
Breed No. of Male Female Male Female
embryos
Rate of embryos Rate of embryos Rate of male Rate of female
arrested* developed** embryos*** cmbryos****
Korean cattle 192 484114 51.6+1.5 86.1+19 919129
Holstein 193 476x1.3 524+13 859+138 90.1+£29

* . No. of embryos arrested / Total no. of embryos(%).
** . No. of embryos developed / Total no. of embryos(%).

*** . No. of male embryos / No. of presumptive male embryos(%).
**#% . No. of female embryos / No. of presumptive female embryos(%).

n @
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olg g sl dehd olfre B4 - ¥ - BAE G
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t}.
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ESFE AA AR Eo] T2HE FFL FARIAY

Female splenocytes ¥ male splenocytesst 212t ¥4
HY g9 siMujge] & 254 48243 x 3
Ml go) £&57E A2 AR EC] WA vYBUE B¥
2 Byt o2 AdHE FHeH £ YA HY &
AG7te FEIY A28 1o

2 A £33 4gde A48 928 HY 34
ZE 1062 4% FPY L AESFAE AL o
8 AFAEPY Haol £ AzHEA HY 34
EAd o8 o] AdHAGT FAT 28 Utse-
mi?E FA RS HY FA 9 | FF male FHBLS T
SAAE 4oy FHAAAN A AdgHUTE 2
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4AR 79, 8Y, 99, 10, 1194 22t 5.6%, 15.9%,
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2} 86.1%9} 85.9%& ERN QT Utsumi ef al & 4
A HALE o83t HE H-Y YA 93 male
UFE FATY & ¥ 23 78%7} male £
dE& FASFAL FHT o] AF Hojd Azl A& ¥
Q% A 94%7t male T+HTYE FA3Hh
ojgtzo] HY #A & o] 83t +HAY 4& s
T UHEE d7A g U3t wyd 409 Aoje
ot A o2 80% o] 49 AEA L YEh 2 Qldh
W o] Ayl FAE HY Ao o3 femaleZ
A7dE §8 2 F49 £ASE PCR B4 98 4
& 8% A 232 91.9%, 90.1%2 LERY male 4
g thg A g H)8 thd & 4H & Yy
o] At 5P| E7o|A H-Y FAo) s utgg
Ho|z 2 FATVE FAT o4 F AAE AN
female 2 #<13}e] 86%¢] A& Bug A Utsumi
etal™o] H-Y Ao w38 Bo|x) ¥ £AAL 4Y
A BAo) o] s femaleZ 23 90% F&-E37 A
o Zgtct. o] Ayl A male 57 Foll A PCR ¥y of 9
& A #elgo] female T F2& B} ekzh B
Uebhd A& H-Y A9 g4 TSR E $H4EL
TCM199 ol A zujFate] 48A12k7tA] witE7|u)2
o &g $AUF F PCR Wy FosHone ¢
A ofte] WAoZ UM male FHTLEHEH
DNA7} &5 A3 dlol FHEA g
AAAOE dojuA] FRE AR AT 5 o
I AZrgr
PCR 4o & 478 YL male gened 13"
2280 2 W o] FojA 7] YR o]EHOE 1 4T E
< 100%9] dgectn 2ot 78y geneol FEE &
Ae AT FY Ay 22 = PCR A HHF geneo
24 Fol o5 PCR wgo] EAHA F& & A& 4™
of EASFEE FuF AUs g0 2T7HH o] Ay
A HY A2 J7bdE s34 P g3t PCR PP
47 2F2 B 9 829 Aoz o¢ g
o3 Az

3719 Ao M a5g S 47EA Y2H HY ¥
HE o4 FEL FHB g Sl HEA
o A%& FA 83 4FEsasd ¥ 9 183 PCR
FHE FASE Y AEAHE wolad & 9 247
°]$d & e WYos dddn

i 8

¢ R F FAEY EE A8 g28 HY
) o] &y E PCR WYY S AL &4 2 ¢
FRTL invitro FATL o] &g o BAH HY §
A 59 o] inbred ¥ 8~953 &) golden hamster 2 3 &
A3 PCR W& BRY.1 Primers(Forward primer: 5-
GGATCCGAGACACAGAACAG-3, Reverse primer: 5-CAA-
GCTAATCCATGCATCCT-3)E o] &3}¢th.

P2 HY $AE o]8¢ AL compact 444 v
o AFHEE 10% P28 HY F8H 37} TCM199 1}
6217t W3t H§o] XY FAFL male FAFL
2, 850 1YFd FHATE female FHBOE HAdt
AL o] AL PCR WY o2 &l gy g& 2
#E At

L H-Y A9 4718 FH37] 98 g2H HY ¥
A HAe] g AL AT} male hamster?] spleno-
cytes¢t £ HY §8A 3 &3 ¥ HAE female ham-
sterd] splenocytes9} &8 H-Y &84 2 splenocytes H|
F HY 3¥33 388 AR A Abdet 8
A3 A et (0.01).

2 &% AAFHA FHEL 585%8 HHE Bin
THE dAF Iz Y] YIFE L 324%F e
WAth A ¢AF deddd we x|z ve
£ A F 8UAA 159%2 71 A eyt

3. 32 H-Y §H & o] &3t 99 165270 ¥
compact -3l E A7HEe A3} male £HFoE AP
g E5AAE FARL 474 37.1%9 489%% o0 @
FHANE TATE AEF ANGT 23 wiE)u)
2 gy $ATEL 747 24.1%9) 44.3% 2 A compact
AW o 2 AZEES AEF AULEL R
Athp € 0.01).

4. %% % 99 compact YA E HY 32 47
28 A3 B AAE % H(male) 242} 48.4%9} 47.9
%Hom AZEF oG A2 wutEoie Gy

- 198 -



2ARE L T 42:6%S 41.8%2 X A3 FA7}
QA=A et

5.HY $A & o] 43 Jzhdd 44 f+ £
o ths} PCR ol o8 A& 8 A7 male £
e % % A9 £3F 47 86.1%% 85.9%5 >
o female &Y #J&L FLE £% FAE 47919
%%} 90.1%24 ¢ L F¢ £AF A5 F9HY

ol QA=A It

o] 49 AN ¢ L F¢ FAS 4 g2
H HY 34§ o] 48 4 lde 3, 28 HY FAE
AR 4712 A TR AENE /AT T QL
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Legends for figures

Fig 1. A bovine expanded blastocyst Inverted Microscope. X 200.

Fig 2. Bovine compact morulae before incubation with H-Y antiserum for sex determination. Inverted Microscope. X 100.

Fig 3. A bovine compact morula with developmental arrest(A) and an embryo developed to early blastosyst(B) after incubation with
hamster H-Y antiserum for 6 hours. Inverted Microscope. X 100.

Fig 4. Bovine embryos redeveloped to early blastocysts(arrow) in TCM199 without H-Y antiserum after developmental arrest by hamst-

er H-Y antibodies. Inverted Microscope. X 200.

Fig 5. Agarose gel electrophoresis of PCR products from bovine embryos after presumptive sexing with hamster H-Y antibody.

P : PCR marker(Promega) ;

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

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

Lanes 1, 5, 6, 7, 10 : males;

Lanes 2, 3, 4, 8, 9 : females.
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