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SUMMARY

The purpose of this study was to develop the diagnosis techniques for sex determination of
rabbit embryos at preimplantation stage. To detect male specific sequences using polymerase
chain reaction, two genes functional on sex determination including SRY and ZFX /Y genes were
targeted using multiple oligonucleotide primer sets. Three of them for conserved SRY gene were
used for appropriate amplification pattern, and then only one primer set #3 proved to be most
efficient, showing male-specific strong signal of amplified sequences. Using this male specific
214bp bands, being reinforced to be appropriate system by detecting consensus male specific
bands from human, cattle, pig and mouse, the gender of rabbit was determined. As an another
system for sex determination system, amplified 910bp fragment from ZFX /Y was digested with
several restriction endonuclease and showed gender specific restriction fragments only by Hinf 1.
Using two different system for sex identification of rabbit in this study, blind tests for 17
samples was conducted and showed identical results from two different methods. And then, am-
plification limit of PCR reaction for template DNA was estimated using various amounts of DNA
for both SRY and ZFX /Y systems, resulted as 20pg and 800pg, respectively. With this results,
test for gender identification of rabbit embryos were performed using SRY derived amplification
system. From total 22 embryos selected for its developmental state 18 were identified as male
embryos, showing significant difference from expected sex ratio 1:1. This biased sex ratio was
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Interpreted as to have been caused by the fact, reported by several researchers, that male em-

bryos develope more rapidly and are more resistant against the in vitro manipulation than female

embryos,
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Reibo, 1987), &4 @] ARk =folol ofst o] A4 Al Fa3g L7]“~4 70z SRYH214F K99t
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& A7) wael gk 50% gl JyEvte I z= 2 ghH
woli 9lon Skl WAl &4 2}olE o] &gt v
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E7)e] 7l 0 B HE] uterine-stageo] S+
AerstAtt. 0.2% (v /v) BSA(bovine ser-
um albumm < 3713 PBS(phosphate buffered
saline: pH 7.2~7.4, 4H5%<} 270~285 mOsm /kg)
7 2 Aol o] &1 %la 10%(v /v) FBS(fetal
bovine serum)-& 7% Ham's F10(pH 7.5, 2%
4 280~285 mOsm /kg) o] Hxle] v ol AME-¥ Y
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5. Polymerase chain reaction

E7)9] o4 DNAE -#46}7] 913 Al 28 primer
£ ol43le PCR& dAlskdr}. 10x PCR buffer
(500mM Tris-Cl, pH 8.0, 100mM KCl, 15mM
MgCl,, 0.1% gelatin, 1% triton X-100) 54, 2
5mM dNTP 4,d, 7 5~
200ng2] DNAE &3%}s} Tag DNA polymerase 2
unitg 7§ 5042 FHE Huls 2dsle] PCR
< Hrlelddth. PCREHS E850] & tubeE 957

Al 5¥-7¢ denaturationA]7)al, 94 CNA] 1%, 55~

20pmole] primer, 10~

Table 1. 11-7‘17(}2} ZIFX/Y 38X 2= 2|5t ohgonucleotlde primer

References

Prlmer D1rect1or1 POSLtlon(length ) Sequence
SRY #1a Forward 591 ~ 610(20mer) AAGCGACCCATGAACGCATT Sinclair (1990)
SRY#1b Reverse 763~782(20mer) GTATTTCTCTCTGTGCATGG Sinclair & (1990)
SRY#2a Forward 639~457(19mer) AAGGTGGCTCTAGAGAATC B
SRY#2b Reverse 742~760(19mer) AGTAGTCTCTGTGCCTCCT A
SRY#3a Forward 591~621(31lmer) AAGCGACCCATGAATGCATTCAT- & 29
GGTGTGGT
SRY#3b Reverse 768~804(37mer) GAGGTCGATACTTATAGTTCG- 4

GGTATTTCTCTCTGTG

ZFA Forward

317~337(21mer) TGGGAAGCATTTCTCCCATGC

Schneider-Gad-
icke 5(1989)

ZFB Reverse 1204~1226(23mer) CATTATGTGCTGGTTCTTTTCTG Schneider-Gad-

1cke - (1989)
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214 bp= —174

Fig. 1. Amplified sequences from SRY gene for
sex determination of rabbit. DNA frag-
ments were analysed in 4% agarose.
Lane 1~6: male rabbit, Lane 7~12: fe-
male rabbit, M: pUC19 DNA digested
with Hae [II.

= 214 (Sinclair, 1990).
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Fig. 2. Agarose gel electrophoresis of PCR-am-
plified SRY fragments from various
animals. m: male, f: female. DNA frag-
ments were analysed in 4% agarose gel
and stained with EtBr. M: molecular
size marker, pUC 19 DNA digested with
Hae .
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Human Cattle Rabbit Mouse Chicken

Fig. 3. Amplification of ZFX/Y gene from various animals. Separation of amplified sequences
were conducted in 2% agarose gel. (A) Amplified products from each 3 male and female
rabbit individuals. (B) Detection of amplified ZFX/Y product from various animals. M:
Lambda DNA digested with Hind 1. C: Control amplification without genomic DNA.
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Fig. 4. Identification of Hinf I RFLP in male
and female rabbit amplified ZFX/Y seq-
uences. Amplified products were treated
with designated restriction endonuclease
and separated in 6% polyacrylamide gel.
m: male, f: female. M: pUC19 DNA dig-
ested with Hae Il
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Fig. 5. Identical pattern between SRY and ZFX
/Y-Hinf I RFLP for sex determination
of 17 rabbit genomic DNA. (A) Sex de-
termination with SRY derived sequence.
(B) Sex determination by ZFY specific
RFLP pattern. M: pUC19 DNA digested
with Hae [II.
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Fig. 6. Gel electrophoresis of PCR products of
SRY sequences obtained with various
amounts of male genomic DNA. The
amount of DNA for each lane was pres-
ented in picogram. m: male, f: female, C:
control without template DNA, M: pUC
19 DNA digested with Hae [II.
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Fig. 7. Comparison between male and female
amplification pattern with various amo-
unts of DNA. The amount of incorpor-
ated DNA for each amplification was
presented in nanogram above the lanes.
M: pUC19 DNA digested with Hae .
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M1 2 3 4 56 7 8 910 11m

Fig. 8. Sex determination of rabbit embryos
using the SRY derived sequences. Lane
1: male, Lane 2: female, Lane 3~10: em-
bryos, Lane 11: control without DNA.
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