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Establishment of Embryonic Stem Cell Line from Isolated Blastomeres
from Mouse Preimplantation Embryos

Chun Kyu Lim, Ji Hye Sung, Hye Won Choi, Jae Won Cho, Mi Ra Shin, Jin Hyun Jun*

Laboratory of Reproductive Biology & Infertiity, Cheil General Hospital and Women's Healthcare Center,
Sungkyunkwan University School of Medlicine, Seoul, Korea

Objective: The aim of this study was to investigate whether embryonic stem (ES) cells can be established from isolated
blastomeres of mouse embryos.

Methods: Blastomeres were separated from mouse (C57BI/6J) 2- or 4-cell embryos. Isolated blastomeres or whole
4-cell embryos were co-cultured with mitosis-arrested STO feeder cells in DMEM supplemented with recombinant
murine leukemia inhibitory factor and ES-qualified fetal bovine serum. After the tentative ES cell lines were maintained
from isolated blastomeres or whole embryos, some of them were frozen and the others were sub-cultured continually.
Characteristics of tentative ES cell lines as were evaluated for specific gene expressions with immunocytochemistry
and RT-PCR.

Results: One ES cell line (3.0%) was established from isolated blastomere of 2-cell embryo and one cell line (4.0%) from
isolated two blastomeres of 4-cell embryo. And five cell lines (16.7%) were established from whole 4-cell embryos. Both
cell lines from isolated blastomere and whole embryo expressed mouse ES cells specific markers such as SSEA-1, Oct-4
and alkaline phosphatase. Marker genes of three germ layers were expressed from embryoid bodies of both cell lines.
Conclusion: This study suggests that mouse ES cells could be established from isolated blastomeres, although the
efficiency is lower than whole embryos. This animal model could be applied to establishment of autologous human ES
cells from biopsied blastomeres of preimplantation embryos in human IVF-ET program.
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Al 1 wopE7 Az A wig 5L Al
BIRASIE= 21]7‘]“6LT’_ PBSZ F~M|g+ %, 90% methanol/
10% formalin©. = 2%-3F 31743813ick. ;g 88 A|A
3}al TBS buffer (20 mM Tris-HCI, pH 7.4) 2 5241 3F
<, Naphthol/Fast Red Violet solution (Fast Red Violet
(FRV) solution : Naphthol AS-BI phosphate solution :
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buffer® A2 1087 33 A8+t TBS
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HjFel-S ARE-3FGl o, Al g2 0.1% gelatin®
2 I plated AHE3I 4~5Y 7HAS R HAI8E
Atk okl S s dEugE wjolET|AIE
ol trypsin/EDTA (0.25%/0/.02%)2 ] 2]&}o] 4=8k3k
%, arelgo}l wlek &7]0A 1.2X10° cellsml2] Al
EE FEe 58U F9F H- wigEtAA 15% ES
qualified FBS7} 3718 DMEM Hj%NS 29 747
o2 WA

6. HHOIE7|ME 50| FXA} L0 et RT-
PCR

RNeasy mini kit 250 (Qiagen, USA)E ©]-8-3}] Hl]
ob=7| A} ulj ol ZH-H total RNAS FE 313

Table 1. Sequences of oligonucleotide primers and PCR conditions

G Forward primer Annealing Product
enes
Reverse primer Tm (C) size (bp)
5'-CCAAAGAGGTGTCCGATCAT-3'

Nestin 58 213
5'“TGACATCCTGGACCTTGACA-3'
5'-TGTACTGCAGAGTGGGCATC-3'

FGF-5 58 205
5'-TCATCCGTAAATTTGGCACT-3'
5'-CAGGCCTGTAAACTTGCACA-3'

Enloase 58 190
5'-CAAGAGCCTCCTCAATCCTC-3'
5'-GCTGAAGCCCTGGAAAGGAT-3'

a-Globin 58 232
5'-GGCTCAGGAGCTTGAAGTTG-3'
5'-CGCCGCCTGTCCGCTTCC-3'

Gata-4 65 193
5“TTGGGCTTCCGTTTTCTGGTTTGA-3'
5'-CGAAACCTCCAGGCAACAAC-3'

a-Fetoprotein 58 160
5-“TCATGACTTTTTCCCCATCC-3'
5'"TTGGGCTAGAGAAGGATGTG-3'

Oct-4 58 221

5'-CCTCAGCAAAAGGGACTGAG-3'
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t}. %% RNATE MMLV, 5X MMLV RT buffer,
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S, g6, zlald, =W, A0t dXA
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Figure 1. Expression of alkaline phosphatase in mouse embryonic stem cells established from blastomeres of 4-cell
embryo (A) and mouse embryonic stem cells established from whole 4-cell embryo (B). Scale bar = 50 pm.

©

Figure 2. Immunocytochemistry in the mouse ES cells established from blastomeres of 4-cell embryo for SSEA-1
(A) and Oct-4 (C), and from whole 4-cell embryo for SSEA-1 (B) and Oct-4 (D), respectively. Scale bar = 50 pm.

FrAAE] tig RT-PCR A ellA] we]e d-¢f AAD Oct-42] LHL 21 4= AT (Figure 3).
4-A327] wfofell A grlel A EFeA v} T4 S, Zzke] Aol FdE wjobAlol A 2l
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Oct-4

GAPDH

1 2 3 4 5

Figure 3. RT-PCR analysis for specific gene expre-
ssions, undifferentiation marker (Oct-4) in mouse ES
cells. Mouse ES cells established from whole 4-cell
embryo (lane 1), mouse ES cells established from bla-
stomeres of 4-cell embryo (lane 2), mouse ES cells (lane
3, positive control), mouse pancreas (lane 4) and negative
control (lane 5).

A EAFHAARR] nestin, fgf-5, Tul9A EAFAAE
enloase, o-globin, WU FA|HF- A} gata-4,
o-fetoprotein®] &S #2E 5= U} (Figure 4).
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AAO A 417 ool AMAE S = UATh
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B AFelAE AF O 2- E= 4-427] wfolel A
2E AFE feeder MES} Fuldsle] AGAIZ]
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Figure 4. RT-PCR analysis for specific gene expre-
ssions, three-germ layers markers in mouse embryoid
bodies cultured for 8 days. Mouse embryoid bodies of
ES cells established from blastomeres of 4-cell embryo
(lane 1), mouse embryoid bodies of ES cells established
from whole 4-cell embryo (lane 2), mouse embryoid
bodies of positive control ES cells (lane 3, 4) and nega-
tive control (lane 5).
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