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Study on In Vitro Development of Mouse Embryos

after Nuclear Transplantation
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College of Agriculture, College of Veterinary Medicine*, Gyeongsang University

SUMMARY

Single nuclei from two-, four- and eight-cell mouse embryos were transplanted into enucleated

two-cell mouse embryos by micromanipulation and sendai virus mediated fusion.

no significant

difference in successful injection rate and fusion rate was found between the cell stages of

nuclear donor embryos. There nuclear transplant embryos receiving different

were cultured in vitro for 96 hours. 75.3%

of 255 embryos receiving 2-cell nuclei, 68.29%

cell stage nuclei
of 236

embryos reciving 4-cell nuclei and 46.9% of 228 embryos receiving 8-cell nuclei were developed

to blastocyst, respectively.

The number of blastomeres was significantly (P<0.05) reduced in the embryos receiving 8-cell

nuclei, compared with the embryos receiving 2-cell,

4 -cell nuclei or the intact embryos. Also the

size of blastocysts was significantly(P<0.05' smaller in the embryos receiving 8-cell nuclei.

compared with the intact or other nuclear transplant embryos.

These results suggest that single nuclei introduced into the enucleated two-cell embryos are

able to support the in vitro development of the reconstituted embryos to blastocysts.

The

prominant retardation of blastocoele formation and cell division was shown in nuclear transplant

embryos receiving eight-cell nuclei when they were cultured in vitro.
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Fig 1. Enucleation of karyoplasts from embryos at two-cell(A), four-cell(B) and eight-cell(C)

and injection of a karyoplast in the perivitelline space of enucleated two-cell recipient

embryos(D) . (x200)
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Table 1. Injection and fusion of mouse

enucleated two-cell embryos.

karyoplasts from different stage embryos to

Stage of . No. and(%) of No. and(9%) of
Recipient ..
nuclear embryos injected embryos fused
embryos , .
donor /enucleated /injected
Enucleated . . , .
2-cell 334/3521094.8) 288/344(86.2)
2 cell
Enucleated , .
4-cell 329/350(94.0) 276/329(84.8)
2 -cell
Enucleated , ) . )
8-cell 5 cell 310/3361(92.2) 258/310(83.2)
ce

There are no significant (P<0.05) differences between the cell stages.
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Table 2. In vitro development of nuclear transplant mouse embryos with different stage
karyoplasts.

Stage of No. of nuclear No. and(%) of embryos developed to
nuclear transplanted

donor embryos 4-cell Morula Blastocyst
2-cell 255 228(89.4)° 201(78.8:"° 192(75.3)°
4-cell 236 199(84.3)® 174(73.7)° 161(68.2)°
8-cell 228 145(63.61° 118(51.7)¢® 107(46.9)®

The numbers with the different

stages of nuclear donor.

superscript denote significant (P <0.05)

differences between the cell
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Table 3. Time of blastocoele formation in nuclear transplant and intact 2-cell embryos.

Stage of

Blastocysts at various intervals after nuclear transplantation

nuclear Receipent per total number of blastocyst at the end of culture (%)
donor embryos
ono 24h 48h 72h 96h
Enucleated ,
2-cell n;C eTle 0/150(0.0)  18/150(12.0)® 140/150(93.3)® 150/150(100)
-ce
Enucleated ) ) )
4-cell > ol 0/148(0.0) 0/148( 0.0)% 136/148(91.9)™  148/148(100)
-ce
Enucleated ,
8-cell “;f;?le 0/ 92(0.0) 0/ 920 0.0)* 81/ 92(88.0)* 92/ 92(100)
Enucleated
None mzlc e?]e 0/160(0.0)  71/160(44.4)° 154/160(96 2)®  160/160(100)
-ce

The proportions with the different superscript denote significant (P<0.05) difference between the cell

stages of nuclear donor
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Table 4. Diameter of embryos and nuclei and number of blastomeres in nuclear transplant
embryos at blastocyst stage.

Stage of )
gl ¢ Recipient No. of Diameter of No. of Diameter of
nuclear
embryos embryos blastocyst (zm?)  blastomeres nuclei {gm
donor
Enucleated . )
2-cell 40 100.7+1.1" 33.1£1.2¢ 15.0%0.4%
2-cell
Enucleated Cac
4 cell 40) 97.9+1.9° 27.51.1.8° 14.3+0.5%
4 cell
Enucleated _ ) N X
8-cell 40 102.5+2 1% 24 0+1.3" 13.3£0.5"
8-cell
Nonenucleated . ) .,
None 40 99 . 4=2.7" 49 .2+1.8° 13.840.5%
fresh
Nonenucleated Lo ) . .
None 40 107.5+2.2 51.54 1. 8% 14.9x0.4¢
cultured

1) Nean+S.E. M.

2) The values with the different superscript denote significantiP<0.05! difference between the cell
stages of nuclear donor.

Fig 2. A four—cell embryo(A) and blastocyst(B) produced by nuclear transplantation and in
vitro culture(x200). A nuclear transplant blastocyst(C) and an intact biastocyst(D)
counterstained with trypan blue and stained with Hoechst 33342. (X 200)
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