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ABSTRACT

Recently, the transgenic animal production technique is very important for the production of bio-parmaceutical as
animal bio-reactor system. However, the absence of survival evaluation in vitro produced transgenic embryos has been
a problem of the low productivity of transgenic animal because of absent of pre-estimate of pregnancy after transgenic
embryos transferred into recipient. Therefore, this study is conducted to improve efficiency of transgenic cattle
production by improving the non-surgical embryo transfer (ET) method. Transgenic bovine embryos were produced
by injection of feline immunodeficiency virus enhanced green fluorescent protein (FIV-EGFP) lentiviral vector into
perivitelline space of in vitro matured MII stage oocytes, and then in vitro fertilization (IVF) was occured. Normal
IVF and EGFP expressing blastocysts were transferred into recipients. Results indicated that 2 expanded blastocysts
(34.7%) transferred group showed significantly (P<0.05) higher pregnancy rate than 1 expanded blastocyst (26.8%)
transferred group. In case of parity of recipient, ET to heifer (34.9%) showed significantly (£<0.05) higher pregnancy
rate than ET to multiparous recipient (21.2%). However, there are no significant differences of pregnancy rate between
natural induced estrus and artificial induced estrus groups. Significantly (P<0.05) higher pregnancy rate was obtained
from recipient group which have normal corpus luteum with crown group (34.8%) than normal corpus luteum without
crown (13.6%). Additionally, treatment of 100 pg Gn-RH injection to recipient group (38.6%) 1 day before ET
significantly (P<0.05) increase pregnancy rate than non- Gn-RH injection to recipient group (38.6%). We also
transferred 2 EGFP expressing expanded blastocysts to each 19 recipients, 7 recipients were pregnant and finally 5
EGFP transgenic cattle were produced under described ET condition. Therefore, our result suggested that transfer of
2 good-quality expanded blastocysts to 100 pg of Gn-RH injected recipient which have normal corpus luteum with
crown is feasible to produce transgenic cattle.

(Key words : embryo transfer, expand blastocyst, pregnancy, EGFP, transgenic cattle)
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2. Lentiviral Vector 44+

PAAS T Aiks st AR lentiviral vector
Q1 FIV-EGFP+= Feline immunodeficiency virus(FIV)oll <7+
+ AS =, FIV-EGFP+= pCDF1-MCS2-EF1-Puro(System Bios-
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(B 7EA) =5 FARE F97T dAlEo] 38.6%EMR FALSH
U 79 31.2%KETH FoeAl E=A UEREETHP<0.05).

o] Al ;(.] 1)

00

()]

=
A

Table 1. Pregnancy rates by number of blastocysts transferred
into Hanwoo recipients

No. of blstocysts No. of total No.(%) of
embryo transferred blastocysts pregnancy
One 56 15(26.8)"
Two 351 122(34.7)°

*> Within a row, values without a common superscript diffe-
red(P<0.05).

Table 2. Pregnancy rates by parity of Hanwoo recipients

Species of No. of total No.(%) of
recipients blastocysts pregnancy
Heifer 352 123(34.9)*
Multi
uHparous 85 18(21.2)°
recipient

*® Within a row, values without a common superscript diffe-
red(P<0.05).

Table 3. Pregnancy rates by method of estrus of corpus luteum
of Hanwoo recipients

No. of total No.(%) of
Estrus
blastocysts pregnancy
Natural estrus 293 97(33.1)
Estrus induction” 122 43(35.2)

* Estrus induction by PG

Table 4. Pregnancy rates by condition of corpus luteum of Hanwoo

recipients
Condition of No. of total No.(%) of
corpus luteum blastocysts pregnancy
152 53(34.8)a
176 58(32.9)a
95 13(13.6)b

*® Within a row, values without a common superscript diffe-
red(P<0.05).
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Table 5. Pregnancy rates by Gn-RH medication before blastocysts
transferred into Hanwoo recipients

V)
Gn-RH medication No. of total No.(%) of
blastocysts pregnancy
Non-treatment 88 34(38.6)"
Treatment 359 112(31.2)°

*> Within a row, values without a common superscript diffe-
red(P<0.05).
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Table 6. EGFP expression and developmental rates after injection and IVF of FIV-EGFP vector into oocytes perivitelline space

No.(%) of embryos No.(%) of No.(%) of No.(%) of EGFP
Treatment No. of oocytes
cleaved blastocysts blastocysts hatched expressed
Control 424 311(73.6) 119(28.8)" 80(19.3)" o 0y
Injection 401 280(70.1) 74(18.5)° 49(12.2)° 178(44.7)°

*® Within a row, values without a common superscript differed (P<0.05).

Table 7. Production of offspring after transfer into Hanwoo recipients of normal IVF embryos and EGFP expressing embryos

0 0 0,
Species of blstocysts No. of recipients No.(%) of NO'(A).) of NO'(/O.).Of No. of E.GFP
pregnancy abortion parturition expression
Normal IVF embryos 146 60(41.1)° 7( 4.8)° 53(36.3)" 0( 0)°
EGEP expressing 19 7(36.8)° 2(10.5)° 5(26.3)° 5(100)°

embryos

“® Within a row, values without a common superscript differed(P<0.05).
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Fig. 1. Production of EGFP expressing bovine. A : Production of blastocysts(a) and EGFP expression(b) after injection and IVF of FIV-EGFP
vector into oocytes perivitelline space. B : Ultrasonic pictures at 2 month after EGFP expressing blastocysts embryo transferred into
recipients(a : not pregnancy, b : pregnancy-arrow). C : EGFP expression(a : eye, nose, mouse and hoof, b : muscle, ¢ :rib and midriff, d

:all organs) in offspring.
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= dAgdd IS XA GEvt BT HE B
o] et A& A= e tisteds thekg o]
Aot &AM E Choe 5(2011)9] B8} o] A9
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A 9wl kS 81 H(Table 6), AAHE EGFP 23 323
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