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ABSTRACT

One-step dilution and direct transfer would be a practical technique for the field application of frozen embryo, This
study was to examine whether Jeju Black Cattle (JBC, Korean Cattle) can be successfully cloned from vitrified and
one-tep diluted somatic cell nuclear transfer (SCNT) blastocyst after direct transfer. For vitrification, JBC-SCNT blas-
tocysts were serially exposed in glycerol (G) and ethylene glycol (EG) mixtures [10% (v/v) G for 5 min., 10% G plus
20% EG (v/v) for 5 min,, and 25% G plus 25% EG (v/v) for 30 sec.] which is diluted in 10% FBS added D-PBS. And
then SCNT blastocysts were loaded in 0.25 ml mini straw, placed in cold nitrogen vapor for 3 min. and then plunged
into LNj. One-step dilution in straw was done in 25°C water for 1 min, by placing vertically in the state of plugged-
end up and down for 0.5 min, respectively. When i vitro developmental capacity of vitrified SCNT blastocyst was exa-
mined at 48 h after one-step dilution, hatched rate (56.4%) was slightly lower than that of control group (62.5%). In
field trial, when the vitrified-thawed SCNT blastocysts were transferred into uterus of synchronized 5 recipients, a
cloned female JBC was delivered by natural birth on day 299 and healthy at present. In addition, when the short tan-
dem repeat marker analysis of the cloned JBC was evaluated, microsatellite loci of 11 numbers was perfectly matched
genotype with donor cell (BK94-14). This study suggested that our developed vitrification and one-step dilution
technique can be applied effectively on field trial for cloned animal production, which is even no longer in existence.

(Key words : Jeju Black Cattle, SCNT blastocyst, Vitrification, One-step dilution, Direct transfer)
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Table 2. Production of cloned Jeju Black Cattle from vitrified-
thawed SCNT embryo

No. of* No. of No. of No. of ** No. of
transferred recipient regnancy  birth calf living calf
embryo P pregrancy i
10 5 1 ! !

* Vitrified SCNT embryos were one-step diluted in 25C water for
1 min. and then directly transferred into surrogate mother in
field.

* A healthy and apparently normal cloned Jeju Black calf was

born on day 299.

Table 1. In vitro survival of vitrified and one-step diluted bovine SCNT blastocyst

No. (%) of survived

No. of o
Treatment SCNT No. (%) after 48 h
blastocyst of recovery .
<y 2 Hatching blastocyst Hatched blastocyst
Control* 40 0 (100.0) 40 (100.0) 25 (62.5)
Vitrificati
itriication & 39 39 (100.0) 33 (84.6) 22 (564)

one-step dilution

* Fresh SCNT blastocysts were
respectively.

treated sequentially in vitrification solution and then in one-step dilution solution except LN, exposure,
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Fig. 1. In vitro survival morphology of vitrified Jeju Black Cattle
SCNT blastocysts after one-step dilution. After co-culture with
monolayered ear cell for 24 h (A) and 48 h (B), survived embryos
were normally developed into hatching and hatched stages, res-
pectively.
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Fig. 2. One hundred and one day-old aged cloned female Jeju Black
Cattle "Heuk Woo Sunee” (Birth date; Oct. 31, 2010).
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Fig. 3. SIR {(short tandem repeat) profile investigated full DNA fingerprint of elite female Jeju Black Cattle somatic cell (BK94-14, A) and
it's cloned female calf ("Heuk Woo Sunee", B) using 11 STR markers and amelogenin.
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