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The Effect of Pronuclear Injection of Recombinant DNA on the

Developmental Potential of Bovine Follicular Oocytes In Vitro
Lee, CS., Y.M. Han, J.S. Park, Y.K. Kang, S.J. Kim, D.Y. Yu and K K. Lee
Genetic Engineering Research Institute, KIST

SUMMARY

Bovine follicular oocytes were matured in two different conditions, TCM 199 + 10% FBS with

or without hormones (0.01 unit/ml ovine follicle stimulating hormone, 0.01 unit/ml ovine

luteinizing hormone and 1ug /ml B-estradiol). There was no significant difference in maturation

and fertilization rates of the oocytes between two groups. The result indicates that hormonal

treatment does not have beneficial effect on in vitro maturation and fertilization of follicular

oocytes,

IVF-derived one-cell

bovine embryos were

injected with foreign DNA (CChcLf) by

microinjection method and then co-cultured with bovine oviductal epithelial cells. Developmental

rate of microinjected embryos to blastocyst stage (21%) was similar to that of non-injected em-

bryos (29%). This result represents that microinjected bovine embryos produced in vitro have a

potential of development to normal blastocysts,
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) HES H

38 ghezxXE FEIT dAaE 100 unit /ml
pemc111m G9 100ug /ml streptomycin sulfate
(Sigma, USA)7} gHFE 30~33¢9] A2 g4l
R, =F F A7 olujel] HEHE &t A
YA DFE s MBI, 18 gauge FAMH] F
2Hg 10 ml 4718 0130}04 A7 2~6 mme] ¥
HE GEZAT g G2IE Y, 858 3
FEH T FFA R ] 15k, FAe] A
717 GEDE A A @) AE el A ﬁ‘zﬂ_&"q 2]
iz 2 33, wjekg- wi A= 135 A F Al

Axstct,
3 4g wjxE 2mM NaHCO,; 10mM HEPES
(N’ -2- hydroxyethylpiperazine-N’ -2- ethanesulfo-

o2 Ay @ Ay o d
o o@o o %

nic acid), 50 g /ml gentamycin (14 Sigma,
USA)eo] ®3kel TCM199 (Gibco 400-1100, USA)
o w)%31)7] fetal bovine serum (FBS: Gibco,
USA)E 2% #Hriste Agsiich vidg wizle
TCM199 (Gibco 380-2340, USA) wikalo] FBSE
10% 713 Aoz, Aedsmal ofuzt d3bdd]A
zo) w2 AT FEu LT F3] AR
o},

2) M=

kg wiA] 0.5 mle ¥-& 4-well dish (Nung,
Denmark )& 247t o] 39, 5% CO, w7114
HRAAZ 2, 7z welle] 20~3070e] WEH dEIS
£713L 24717t wiekE AAlEtHch oW 0.01 unit

/ml ovine LH (luteinizing hormone)$} 0.01
unit /ml ovine FSH (follicle stimulating hor-
mone)$t 1 ug/ml B-estradiol (eo]4 Sigma,
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(Parrish %, 1986). Swim-up %= %, 0.8 ml2] 4
22 15 ml conical tube (Falcon, USA)e =o}
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1 mie] AAAA L v Aol FFA17TE BR1e] A4 2
SAloll Adsuidst GESS AL wiAZ 35
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H 50 4 A& wiAol] 510714 §HoH, 7)o
Folsl E AAE HAFEE71~2 £ 100 /ml §=F
A7rste 2 A g Kok
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F44 vxe] NaHCO; ¥=& 2 mM=E YW&Fa,
HEPES 5% 10 mM= ZA st}

Hxde| M= 9l SHE FA
& EE £AL SEs dxge] sas B2sly)
A&, da T FA F 24A 7R dRe] dEEe
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4, =%t fxx}2] 0]M|FELl (microinjection)

B AFgxM = A lactoferrin ¢cDNAZ rat g
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A3k & slide glassell 22 ¥ 314 ¥ (alcohol :
acetic acid : water =3 : 2 : 1) "oja} 13}
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FAPIZ 3] 02 Fste] A e dadeAdx g9 Bux o (Firste} Parrish, 1987
g 1 ml9] wg m 27t & 4-well disholl &4 244] Sirard 5 1988), & A+ Zze} go] ZEFo] *p
b o skt ek -, AEF] AT AIEE min- H]ES’J s FA e B-stil, dxEe] As
eral oil2 I8 10049] sl EE vl A 24X = FoH L AR Eevke AT A=
vl g3, o] & A dTte] FEul ol AHE-sHIT oy 2uFo] 3leS 2 w(Fukui®t Ono, 1989

Saeki %, 1991 : Yang 5, 1993), 320 23+ 4
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dAstct, vidgel B3-S Yl T 29 ¢ 5, 1993) Fx ] AWriFe] Aolol ofst AR
g8 AN oM, UM wivtEruE e ok,

98-8 ZASHY ofg#], 9489 expanded blasto
Table 1. The effect of hormonal treatment on in vitro maturation of bovine follicular oocytes
Developmental stage
Maturation No. of oocytes germinal metaphase  metaphase  abnormal
condition examined vesicle I I1(%)?
TCM 199+10% FBS 46 4 12 29(63) 1
TCM 199 + 10% FBS 42 0 10 28(67) 4

+Hormone®

a : % of examined, b : 0.01 unit /mt 0-FSH, 0.01 unit / ml o-LH, 1 g /ml B-estradiol
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B (Table 2), F A& 7IA= 9@ 712 wahghe] 29%(32 /112) 71 wjwk 7]BHE = cisee =
A A4 (TCM199+10% FBS) 2t S EEZH714 (Fig. 1-A). =3, olg uiarE7wlol= XBlex-
&7 (TCM1994+10% FBS-+Hormone)o||A]  2z}z} panding or expanded blastocyst ; 8/32)2} HB
6429 62% =M, J=A) 3 2R H7Pr) AL 5A (hatching or hatched blastocyst : 4 /32)7} tb4
AFE VXA EaR H2 Yang 5(1993)2 A ZEhe o] JAUS & otvlet, XBo Al ZFE A
AAEAl ZEE HrPl A FAHES F2AIA < uf, A 907Hell A BAlE 250702 H 140702
FE3tty Bl on, Fukui®t Ono(1989) + &t uERsiTE
2 ouigk 2 7 uf FH A= &ﬂEJqLﬂ e slez Wy A < uf &kt wiutE7]ufo] AEgel s Fukuist
sk}, ey 32 Ael e A4l LH, FSH, Ono(1989) + expanding /expanded blastocyste]
estrogen %9} ZEF Hrivt %E%El et A 124+162.%, Xu $5(1992)2 blastocystoll Al
ZA 7= Ao g p sty i (First®} Parrish, 101.543.05, hatching blastocystell 4} 174.7+5.87
1987 : Brackett 5, 1989 ; Younis 5, 1989). 2 RasEg e, FAo ol uEVulE o] 4] &l
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Table 2. The effect of hormonal treatment on in vitro fertilization of bovine follicular oocytes

Maturation No. of No. of penetrated(%)?

condition examined 1PN® 2PN 3PN total
TCM 199 + 10% FBS 28 2 T 18(64) 1 21(75)
TCM 199 + 10% FBS 26 1 16(62) 0 17(65)

+ Hormone®

a : % of examined

b:

pronucleus

¢ : 0.01 unit /ml o-FSH, 0.01 unit / ml o-LLH, 1 pg /ml S-estradiol

Table 3. In vitro development of bovine embryos co-cultured with bovine ovductal epithelial cells

after maturation and fertilization in vitro

No. of No. of No. c; Stage of blastocyst® Cell
embryos cleaved blastocyst number
(%)* BL XB HB of XBs
Injected 42 24(57%)¢ 5(21) 2 2 1
Non- 223 112(50%)d 32(29) 10 18 4 90, 99
injected 133, 250

a0 o e

: % of cleaved

: BL, blastocyst; XB, expanding or expanded blastocyst : HB, hatching or hatched blastocyst
: % of injected embryos

: % of follicular oocytes
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Fig. 1. In vitro developed bovine embryos. A) Non-injected embryos. Bovine follicular cocytes were
matured, fertilized and co-cultured in vitro for 7 days with bovine ovidutcal epithelial cells.
B) Injected embryos. CCheLf DNA fragments were injected into the pronucleus of one-cell
fertilized eggs and the eggs were then co-cultured for 7 days. BL, blastocyst; XB, expanding
or expanded blastocyst; HB, hatching or hatched blastocyst
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