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€ d7oME vl AAEF A7k TCM199, TALP, CRlaa ¥ ¥3 137}, IVMD101, IVF100, IVMDI101)7} #] 9] 2=
A BT TAFAE FABY A9 B uAe A4S AESHAT. B3 wAFEYo] ALEEHE GFP AR o D
AT SR deNA FFLE P FENYT AASHY AT 2 241¥7), sAEY]) L wjuE TRgo] HlH=
o TR vlste] frolshA Fdth EF vlES} wiR|el A ) 8HE7] Wekgo] £ e TR BAYC] SO =%
S Hp<0.05; 3.3% vs. 155% E 21.4% vs. 39.4%, respectively), HIWHE =g SAMS 80| QTH2.7% vs. 2.3% 2
23.0% vs. 23.6%, respectively). ¥, 2ng/ul FHAE PlAFYE 4T > 247, SHE7] L vjukE Tergo] 4
2 8ng/uL9] A9 v]ste] £ FFoIUTt. MAFY ST FHIALL 14E7)7) 2 L sE7]o] H]ste 4937
EROLHp<0.05), 44 X7] D viwk¥ gAgkE xleo]rt Qi)

(FA|°] : Bovine, Microinjection, GFP)
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oM WAFUARE o8t AU FES AT
(Hammer -5, 1985; Ebert %, 1991; Hill 5, 1992; Pollock
5, 1999, Behboodi 5, 2001). XF7A] Ao 9z &
AAFE genome Wloll FYsk= wAFUHEO] mouseE H]
3 AIFEAME w3 AASGHUKCousens 5,
1994). °] 7]E& ol &ate o] 7ix] AEHH w o)
HoR 83 2FE UF Aidstad 71EdA Aile]
7Feslof ekWall, 1996). 12Ut 71E o= AP 5|
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Aol AthRieth 5, 1999). =3t W23t 9-A=e] 14
U2 genome 22 F7} integrationo] EFH 34 Yol
Wi AIEUE9] integration F-A|7} UTHWang 5, 2001).
T A= frHAkel FE9} repair system 2 A
A ZeNAM <] replication™} transcriptional’ = @8-S A ch
(Wall, 1997).

g mAlY FEol mice?] 7%0l Hdte] AoME=
0.7%2A o} ti(Brinster 5, 1985; Wall, 1996). dj7}3=
oM FEHE 4FE Y= e v 2 o] 1)
€ AHE A FFAD =AY 2] Mite] Basi)
(Krisher 5, 1994). B4x%d $AHBE 270 23}/
AahA green fluorescent protein(GFP) #2H7} mouse
(Takada 5, 1997) 2 2x(Chan 5, 1997; Takada 5, 1997)
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HAaERY nAds ¥R 398 v 10mM HE-
PES®} 3mg/mL bovine serum albumin(BSA: Sigma, A-
9647)°] 7Fe TALP(HEPES-TALP) £<o|t}. HE e
A 9)Ad&4 vwix= 0.22mg/ml pyruvate(Sigma, P-5280),
10 % fetal bovine serum (FBS: Gibco, 16000-044), 1mg/
mL follicle stimulating hormone(Sigma, F-8174), 10ug
/mL luteinizing hormone(Sigma, 1-9773), 10mg/mL he-
parin (Sigma, H-3149)°] Z}Z} ZH7bg TCM199(Gibceo,
12340-030) HIA1E ARESIATE AQ4AL wiX]E 6mg/
mL BSA (Sigma, A-6003) % 10mg/mL heparin (Sigma, H-
3149)°] A7Fe IVE-TALP €9oln, AzpAE& wix]+=
3mg/mL fraction V BSA(Sigma, A-9647)7} 7}E Spe-
rm-TALP &Ho|t}, ghH Aeuj & wiA)= 3mg/mL BSA
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(Sigma, G1264)°] H71E 0.9% A4 BF(25~28C)7} &
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FRE PHAE penidllin G(Sigma, P3032)7} H71e Al 4]
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zoa/mL7} H|EE 2o, b o] FEolA Qe 46
pLo) ALjeAE vz heparin 2L} B2 2418
7H&A%E AAFsE 1x10° spermatozoa/mL)dt 39C, 5%
CO, 7)ol 20A17F wjdsto e AFAdE FEstad
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Fig. 1. Schematic diagram of the GFP transgene used for micro-
injection.

Sal [2.2 A3t GFP #4122 4H¢ste] GFP A&
FAAE FE33 thFig. 1).
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A&7 18~19413s] 7882 0.3% Hyaluronadise
(Sigma, H-4272)& 583t 2 2lste] GFAEE A A
THTE 10% FBS7H H7HE 1mL TCM199 wiAjel wiL
15,000g, 5%3F YAEe sileh AT 20ule] 10%
FBS 7} TCM199 wiA| o]l ¥ 31, = H&"]%(Olympus)l A
T M| 224 X] (Narishige) & ©1-83F] §443 o] DNA
HAFQIEGITE AT FATA fAAte] dd
73 EGFP filter(EX 488-507; Olympus, Japan) 3}l A]
19 chFig. 2).
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Fig. 2. Bovine embryos that developed to the 8- and 4-cell stage
on day 3 after pronuclear microinjection with the GFP gene <A).
Intensities of light was emitted by the embryos under the fluo-
rescence microscope <B>.
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AoeA £ AT FADENE 19)E 3mg/mL
BSAZ} A71a ALjujekg vl g 28] A F vig
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g8 $£AEE 253 2L 31.0%EA HSESE o, 84
E7] w@Edge IVMD T°| 155%%A4] CRlaa 72| 3.3%
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2 39.4%ZA] CRlaa T2 63.5 2 21.4%°) ®]3te] H-2J3}
A = UTHp<0.05). WIHEEY] LEE-2 230 B 23.6%=A
Zk 7k Aol 7t i

ujAEQlel] o]-8-8 AR FE) nAlTY AT B
g X EHE AES A= Table 29 Zth
BEE ngul 0] 541%2A 4 L 8 ngiul 9] 285
2 28.8%l H|3t o3kl = 3kTHp<0.05). 8AIE7]
&2 2 % 4 ng/ul 7¢] 21.3 ¥ 14.6%2A] 8 ng/ul T
5.8%%F F2Ado] AAHATHp<0.05). Leivt vk g
& 7 ol 0~82%EA 2ng/ul Tol FE AICINU
oy Fode A-HA Fsit

v} dg gl e FEN HEES FES Ads
Fig. 37 Zth & 131719 AT 439 34 4y
Fol 1A27], 2427, 4MXE7], 8ME7] H HiFtET] A
z}z} 51.7, 28.6, 42.9, 30.6 L 333%2A, 141E7]9] o
go] 24271 2 gHEV|Y ARG FAsHAl EUTHp
<0.05).
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Table 1. Effect of in vitro production system on the development of in vitro fertilized or DNA injected embryos

No. (%) of
In vitro culture system n
2 2 cell 8 cell Blastocyst
CRlaa 150 38° (25.3) 5 ( 3.3) £ (27
DNA injected IVMD 175 54° (31.0) 27° (15.5) 4 (23)
Total 325 92! (28.3) 32! ( 9.8) 8! (25)
CRlaa 252 160° (63.5) 54° (21.4) 58% (23.0)
I v
 vitro IVMD 165 126* (76.4) 65° (39.4) 39° (23.6)
fertilized
Total 417 286 (68.6) 119" (28.5) 97% (23.3)
12 2b%. Yalues within column with different superscript differ(P<0.05).
Tabe 2. Effect of DNA concentration on the development of microinjected bovine embryos
Concentration " No. (%) of
(ng/ul) 22 cell 8 cell Blastocyst
2 122 66° (54.1) 26* (21.3) 10 (8.2)
4 137 39° (28.5) 20° (14.6) 4 (2.9)
8 104 30° (28.8) 6° ( 5.8) 0 (0.0)

*b; Values within column with different superscript differ(P<0.05).
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Fig. 3. Transgenic rate of individual embryos with regard to cell
cycle. . Values within column with different superscript

differ(P<0.05).
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B dFdMe i AAZE Ay 2 vAFdE F
g el g adte} vAFed ALEE FARE
¥ R FAA vAF] PN GFP Aty 2 &
+E AEI

ole} F-3AHE genome Woll FYatk= W vlAFY
Hol mouseE HIE3 AFFENAT AAS Ho gloy,
o] 7]&& o|-&3td o2 Ix] BETA E= ATHo=
AHE 7Fed B2 S oiF AAsEE 715 8] Tk
3ok §THBrinster =, 1985; Wall, 199). 22} A=F g
FAAE FAE Y] AR vAFYL s o}
& oz 71A] EA-e] ok A=t A S5, F44
& X% vAFgE 8g 9 Az A9 717
Al A& Fo] u dEs BarFHPeura 5, 1995). 3
A FF FAAE ol&ske Beole 7 drAstlA
FATS BEshe AL FafsiAl 2 Murakami 5,
1999). 281 o] 83l FHA %, {-HA} repair system
2 BA AZAM 9 replication¥} transcriptionol| & 3¢S
BH=CHWall, 1997).

Z AT Aol aaddt FAS FIATI7] A
B g Wi el BE A7 JdE FHA wiR)zt
71'2-5) 9 tHHochi, 2003; Im %, 2004). Im 5(2004)& %3
2 Wix|Ql IVMDI01o| A st Ee-go] EH il

TCM199°l| ®lliA =$k1, 52 g3 5 wiuixe] AEE
I AZEFE BUTE 2 52001)S vk o]8-3 HA )
28] FF(TCMI199 2 CRlaa)o] WE mAFY FRT9)
g2 FAFSI S, L-ascrobic acid ¥ a-tocopherol 9]
AZFE vl dhgdgo] FFEHIITE B AFolAE wiHY F
ol w2 Ay 2 vAFY AT 42 uibtE =
&2 vy Ao R Im 5(2004)3H= Aol F%th 2
gy T84 wjx]el IVMD10179] 84 £7] =80 #9
3 E2 AR AL o] MiFAAE NFHE vAF
g FAZ vl EHHoZ AT F S Aol ¥
H 8 2SS Murakami 5(1999)3 £ ATA vlAF
Y A viNtE =d-go] A5 e v|ste] wogTh
ol¢} Z-& A= wAFYA Pt 7HeiAlE 28 - 818t
A A= 9 FolthWilliams &, 1992).

Menck 5(1998) 2 Nottle 5-(2001)2 o] w5
Y ke A 20t ST FAASEES P
Aot wi S vl A3t Mouseol A 1A}
9] FE7} Ingiul olFtllME v F7IRE PAHAFE0]
F7FIReY, Ingul oPddAE FE S wE 2o
7} A HBrinster 5, 1985; Nottle 5, 2001). ¥ Aol A
£ 2ngiul. FE9| Uk E T=9-8o] 4ng/ul o)l Blsle]
=2 BEOE Menck 5(1998)3 FAFSHTE ghE A AA
Q LAEE ojde] AfrTt Ygtor) wi¥kE A
Al TEEe B A7 & Ak Menck T,
1998; Han 5, 1997; Takada 5, 1997). weks F243%F &
Aol ol gdhe FHAte] e LHEH v LS FA
o RAE F e A %o AE7} Agwo]of & A
o Azhg},

7VE& Auizize] da Arm fAof B v)go] &
857] diFol uAFY TAFH] mosaicism LMY A
32 H2etk(Wall and Seidel, 1992; Wall, 1997). Pal-
miter $(1984)°] FAATE miceoll AE3st] AAR
2EA7F mosaidismelghe AE M2 B, oF
o] FEAME Eurt FHJAckKrimpenfort &, 1991;
Wall and Seidel, 1992; Cousens &, 1994; Wall, 1997
Chan 5, 1999). "|4F94% DNAY} 100% EdE =4S
o] v]go] F 1~147%°]3 viREE GA A= 25~33%%
THChan 5, 1999; Murakami 5, 1999; Wang 5, 2001).
B AP E F903 DNAYE 2EE AT 8o &
29.1%2A o] dFHY H& Hgo|R oy, HivtE o
A E 33%ZEA] BRI TE Cousens 5(1994) ¥ £
ATolAE PAIFAS DNAY 28 o] vl og A
7t JYE,E Golx|= Hgolg o), Wang 5(2001)>
Hhofe] &) it

TS o] 83 FAAG 29 ik TS T
AlZ171 fsiAE T8 viAE o)&3he wlgA AL} 7
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a3 Aoz A7

Effects of In Vitro Culture Systems on the Development of
In Vitro Fertilized or DNA-Microinjected Embryos
Y. S. Park and K. S. Min

Kyoungbuk Livestock Research Institute
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This experiment was conducted to investigate effects
of the two different in vitro production systems, serum-
containing system (IVM, IVF and IVC; TCM199, TALP
and CRlaa) and serum-free system (IVM, IVF and IVC;
IVMD101, IVF100 and IVMDI101), on the development of
in wvitro fertilized or DNA-microinjected embryos. We
also examined the effect of DNA dosage and its expre-
ssion pattern in embryos. The DNA used for microin-
jection was a green fluorescence protein gene. The deve-
lopment rates to > 2cell, 8cell and blastocyst stage were
significantly higher in vitro fertilized embryos than those
in DNA-microinjected embryos. The development rate to
the 8-cell stage was significantly higher in serum-free
system than in serum-containing system (p<0.05; 3.3% vs.
15.5% and 21.4% vs. 39.4%, respectively). The deve-
lopment rates to the blastocyst stage of in vitro fertilized
or DNA-microinjected embryos between two different
culture system (2.7% vs. 2.3% and 23.0% vs. 23.6%, res-
pectively) were not different. The development rates of
embryos injected 2 ng/ul. DNA was higher than those
of embryos injected 4 or 8 ng/ul DNA. The GFP ex-
pression rate of 1-cell embryos was significantly higher
than that of 2-cell and 4-cell embryos, whereas the rates
were not different between 4-cell and blastocyst-stage
embryos.

(Key words : Bovine, Microinjection, GFP)
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