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Study on Sex Determination and Detection of Male Specific DNA
Band in Bovine IVF Embryos Using Polymerase Chain Reaction
H. J. Kim, S. J. Oh*, S. W. Kim, H. S. Choi**, J. T. Yoon**, K. M. Chung™ and K. S. Im

College of Agriculture and Life Science, Seoul National University
SUMMARY

This study was carried out to determine the sex of genomic and embryonic DNA using
polymerase chain reaction(PCR). Bovine specific(216bp) and Y chromosome speicific
DNA primers(141bp) were synthesized and tested for sexing. Bovine embryos used in this
study were produced by in wvitro fertilization. Few blastomeres for PCR were bisected by
micromanipulator and demi-embryos were cultured in TCM 199 medium containing 0.1% of
solcoseryl.

The results obtained were as follows;

1. Average optical density of genomic DNA extracted from blood of Hanwoo was 1.79+

0.14.

2. The ratio of the demi-embryos developed to blastocyst was 62.1 and 81.9% in morula
and blastocyst, respectively.

3. When DNA of 2~4, 5~10 and more than 11 blastomeres was amplified with Y
chromosome specific DNA primer by PCR, appreance rate of Y specific DNA band
was 16.7, 46.2 and 40.0%, respectively. At least 5 to 10 blastomeres were required to
determine the sex of embryos,

4. The rate of demi-embryos developed to blastocyst was 73.3% in TCM 199 medium
supplemented with 0.1% solcoceryl. but 55.6% in control.

(Key words : PCR, embryos sexing, splitting, Y chromosome specific DNA primer)

o} e 4k g 1*-1011 ulgo] wol &
M OB stz Ae AdehsdE @AV Ak aeez 9
stz ol FERe Abde] slstn owa}oq
& A o4 7ge] Al oz o] gHuA v} AE ANG & ATk £ o4 4kle)
% weharel Ao 25 ve V)9 i 3 o €714 714 & 37 = Aol

PEUAEARL " Ay %i%ﬂl s o oy bduf ohar vt Bty ekl P A
H 1= e o
L

o
oot §E AT e} el ola) 4alH 28,



ol Hsl7lde] S eke o] &gl Ay wat A
2 19688 Gardner9} Edwards?} sex chrom-
arting ol 8-ste] E7] £ eke] Qubdo] At
olel W A7Eel falvolx gt k] A

T WS A A (L S, 1991 9F H-YEHA

uly

(White &, 1983: Wachtel, 1984) 2 o] -g-a @57}
tho] ool B ot oby A B F ool T
A7) <) ARsle ol2x) Eata = AR o}

Telu 487e) Uy @E Relstel el Y
AuA DNAS F33hel #e Azhiel 43 gel
g whiali V%ol warda k(=i A): Mc-
Glaw &, 19889} AFgh: Nakahorl, 1986). Zefl 2}
o145z Herr2} Reed(1991) 2 Bondioloi 2(19
89} Y chromosome specific polynucleotidesZ-
gotel Fere] 98wk g Sy
p_ua Herr(1990) $& dAelal% 9 +4erg 7ha
S A sk e o) it %Egow A
%o 4= PCR7IM & ol &
o] 1\1 {5}1: 740] /\}04 §]_ & al Ol[}.

PCR7IRoI 2l 5t A gheo] dubi & 9)ste] 173
St el ekate] ik ! PCR %3 ol it <
b @l 3wtk (Agrawala 5, 1992), A€
A g wiwkE kol 5670 9] s B
Ael wk 927 e] g ehE 90
AQukar \oarskgcy L

v} ol A 3kl pnmerQl ekt ol 5 E&A

L8 FHATE el ekl At <bel] whah
w53 e shte] 4S {}’5’5 ==
primer2} & & 54 ¥-te] 4~ 2 PCRE 98

Rel
e
| Sol oA5v) Had Agoly,

¥Rl o) Y@ 4 o] % DNA primer &

skl A e Y Adue
g o] 2112 ] Slshe] 1alahg)

JERETE

dgadz &7 7ol Awd Yol JEER 2~3
3 AR g 2ol 2~7mme) dEs HE

A2 F A APE FEDe JAEHY
Aatoll Al wbrAl 27} 48] 9l A Mate
%Ma%q

o] Ao AHa2e TCM-199(Gibeo, v} ) ol

09] fetal calf serum(Gibco, 1]a%) 3} anitibiot-
1c—ant1mycot1c(G1bco, olar) S Hrrsled 0.2um2)
filters of#atgdvt, oabel A5 ) SN
500z drop& 4HE-o] mineral oil(Squibb, 1l3k)
H2 k2 CO; incubatoro] A 20417 # ] H &
Al Zt

°
=

m

rs[o

- TAEAE 38Col 302 FHE F 5mM
2] caffein-sodium benzonate(Sigma, v )2} 10u
g /¢ Heparin(Sigma, wat)e] ¥rld B.O.A
(Brackett®} Oliphant, 1975)& o]&3tad 500g0l
A 53 28] YA ERsiy A& " 2R U(Sigma,
alae] Hrbe A9 BOdo s HE Ax
T=7F5x10°/ml HA 2 AT A2
dElL FASE] 859 FAE 10049 small
dropeff 4 15~207H o] AL 5 dRbe} 6~12412F
Al FRAAAY, $3E dale TCM-1990. 8 53
O] & AHsted dap F90e] HzPE AR} MojE

FodFA Lol A Ful sttt A S u) ko
A A2 &2 A de 5%9] FCSE ¥ 71s
TCM-199 v FH-& o] & 5%2] CO» incubator ol 4]
9Y It wieFst o w484 7huloh wfekel o) 1 /2
S G Fem ugste] FQar o) 244 2tejt
A Z et RS B AT 2t

i

2. 7Yz 0 22] % PCR Hurd

1) T32te| n|M el ¢
Aoz Wity ujutFol
‘A% PBS=E 2~38] AA3 % 0.1%9 solcoceryl
o] H7}% 1004 9] small dropel] Yol m
ulatorell bio-cut blade(Feather, ¥ ¥ )& o] &3}
iRy g @] WM Z 3] (inner cell mass) 9
QFo} Az 7t R A A7) trophectoderm

Hy 2f

<

Fol Ye A
1

micromanip-



9] 5~1071¢} &7 & 2 s
CRalls7 4=

T2 Be)E demi-embryos ZilE 20%
FC57F 39 TCM-1998lFel 0.2 3~43] o

Ao WA ES monolayer’t FAE 5004
dropell &7 24~48A17F B9 Fujekaiich Ty
afel o (),1%¢] solcoceryl(ed Rl ek alst) 7} 20%
o] FCS7 §9f 9l TCM-199 vkl & AL&31]
t},

Sl Fwdol

3. & zkel MHHE 2|5 oligonucleotide prim-
er2| M=

A Eold 184l YEMA Eol3d DNA primer
= Table 13 Za primere] w3 3 7)== zbzh
216bpet 141bpelt}t. 3§41 ¥ primer+ genomic
DNAS®} & A& &2 DNA T8 93t AM&
3+

1) PCR & X7|

A E DNA
YE A &
mocyclers(Single Block System, v] =) & AR5}
o ZE3zlct 0.5mle] eppendorf tube(reaction
tube)oll 5.12] 10 x buffer, 2.5unite] Taqg DNA
polymerase(BM, %), 4 deoxynuclotide triphos-
phates(Zz} 14), genomic DNA 0.2~1ug 28] 22
4% primer 2} 200ng S 3 HAFH TR HEH
o] 50 = Al & F vortex

ol PCR &&A #&5%S $A5l7] #5te] min-
eral oil(light, Sigma) 304 & ¥l 712 ¢ DNAZ
FEAMA

PCREZ & A4 cycled 94Tl A SE3E de-
naturationg A A8l 3 FHA cycle BE & 4T
ol 4] 30%73} denaturation, 55CeolA 30%7t an-

1 0Q

=
ZZ A7) 7] 95 g A

o] & primer&} &

2 As) Tggsty 19

el

E o] & primer& ther-

72°ColAM 30%
40 cycles AAE 1 wpAuk extension& 727 o
A1 10%-7F 3t el PCR#2-0] By & 2% 9] agar-

nealing, 18] 1 7} extension< 30~

ose gelZ #7195 st PCR 4F=(products)-& &+
Q&
&3t 8l nFE

1. 22| genomic DNA2| =& ! primere| ZA

&g ‘%} = 7k 59 A Aduol A xa sl gy 16,
5ml& ACD(acid citrate dextrose solution)-& <}
3. ole} Lé}@ —70°C 2] deep freezerol] L& &
Sambrook %-(1991)¢] W 2 & phenolg o] &3t
o genomic DNAZ #e]sl%dth DNAS] $’% =
YAEF 322 233 0D, e 17901402

Hl WA 4973 genomic DNA7E 4 9] #of 0 & R g

e

-
Mbv

O

34 Xﬂ J,Zf} primerg o] -g3&ka] A E D-
NAE PCRZ ZZ A7 Zul= Fig. 1914 R v}
9} 7} Lane 13 2, Lane 59 62 & genomic
DNA, Z12] 22 Lane 3¢} 4= %14 genomic DNAE
Zyzt YA A Eol3 32 4 o]z DNA primer
= PCR § ##jo|th. 4 So]4 DNA bandi= 4
o3 YA AAE EAQAlT & H 00 Lane 34
49} ol A9l DNAo M= ZZatx %&b 3
(= e =S8 -Eol % DNA band:= ¢4 && 24
=3 lo] B ool A A 23 Y a8
—"—:T 1% DNA primer &> genomic
DNA®l A Q&3] 4& sHAE 5 g8 LeEd
Utsumi 5(1992) 2 Agrawala %(1992)2 141
bp 1Y 44 Eo]2 DNA primerg o|-&3}o] &
20 DNAo A A glal AL gHgl 4= T dYutE 5
o 2 oA 7“4%* A 251 glvk Z12] 3 Appa
Rao 5(1993)% Y £o| & DNA primeri2 genomic

Table 1. Oligonucleotide primer sequences for embryo sexing by PCR

Primer Sequences

Fregment size

Bovine specific

Bovine Y chromosome
specific

5-TGG AAG CAA AGA ACC CCG CT-3
5-TCG TCA GAA ACC GCA CAC TG-3
5-GAT CAC TAT ACA TAC ACC ACT-3
5-GGC TAT GCT AAC ACA AAT TCT-3

216bp

141bp
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Fig. 1. Agarose gel electrophoresis of PCR products
amplified with Y-chromosome specific( 141
bp) and bovine specific DNA primer{216bp).
M : DNA size marker(100bp lader)

Lane 1 : male genomic DNA amplified with
Y-chromosome specific DNA primer
Lane 2 : male genomic DNA amplified with
bovine specific DNA primer
lane 3 : female genomic DNA amplified with
Y -chromosome specific DNA primer

Lane 4 : female genomic DNA amplified with

bovine specific DNA primer

Lane 5 and 6 : male genomic DNA amplified

Y-chromosome specific and bovine specific

DNA primer
DNAE S%s3}o] 141bp A 7104 $AUE &gt
Aa }5 2okl B8] Kunieda £(1992)2 4 4
Ao 2L wirzujol = Y 944 So]d DNA

primer?] BOV97M (141bp) 7t A i) A g3k A
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216bp = %ol 4] DNA band7} #elwo] $-49] 4
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Table 2. Optical density of bovine genomic DNA

Fig. 2. Sex determination in bovine biastocysts by
PCR.
M : DNA size marker(100bp ladder)
Lane 1, 4 and 5 : female embryos
Lane 2, 3 and 6 : male embryos
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Optical density(O.D.)

Breed No. of heads

A260(A)

A280(B) - -

Hanwoo 10

0.039+0.02

AA/AB
0.019+0.01 1.79%0.14
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Table 3. Viability of bovine IVF embryos cultured in
TCM 199 medium for 24 hours after split-

Table 5. Effects of number of blastomeres from bov-
ine IVF embryos on apprearance of Y spe-

ting cific band
Cell No. of No. of embryos No. of No. of Appearance of Y
stage embryos splitted blastomeres embryos splitted  specific band
Morula 35 29(82.6) 2~4 18 3(16.7)°
Blastocyst 41 33(80.5) 5~10 26 12(46.2)°
Total 76 62(81.6) Half 25 10(40.0)°
(P<0.05)
Table 4. Effect of sorcoceryl supplementation on
the development to the blastocyst after DNA band¢ Z&E8&E FA}8t A¥l= Table 59}
splitting 2tk PCRell 3418 87571 2~470Y 25, Y5
No. of embry- o] band HEEE 16.7%2 5~1070 o]l ’*1 46.2

Sorcoceryl No, of embry-

Embryo supplement  os cultured 0s to develop to
blastocyst
Blastocyst - 18 10(55.6)*
+ 60 44(73.3)®
(P<0.05)
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