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The demand for the production of gene-defective mice from embryonic stem (ES) cells is increasing to clarify decisive
gene function in vivo. Although blastocyst injection is widely used to generate ES cell-mediated knockout mice, coculture
method has been alternatively used because of several advantages, such as low cost and simple procedure. Thus, this
experiment was designed to demonstrate the feasibility of the coculture method using J1 ES cells, which are known to
be efficient for blastocyst injection. Eight-cell embryos were harvested from 2.5 days post-coitum (dpc), denuded with
acid tyrode's solution, and transferred onto trypsinized J1 ES cells. Aggregation was carried out following two typical
methods, which are simple coculture method and aggregation in groove prepared by aggregation needle. Successfully
aggregated-embryos were developed to blastocysts for 24 h and transferred into uterus of pseudo-pregnant foster mother.
Chimeric offspring was judged by coat pigmentation. In this study, we could obtain chimeric mice from all the two
aggregation methods, but the chimera production efficiencies in coculture using groove were three times higher at least
than those in the other group. In conclusion, these observations suggest that coculture method should be available for
production of knockout mice from J1 ES cells. Presently, the germ-line transmission rates of the chimeras produced from

the two methods are under investigation.
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Table 1. Production of chimeras by ES cell-embryo coculture
J1ES Subclones No. of embryos  No. (%) of blastocysts No. (%) of No. (%) of pups No. (%) of chimeras
aggregated transferred® pregnants/FM used Born®  Survivied® produced”
#1 466 332(71.2) 8/13 (61.5) 22(6.7) 18(81.8) 1/18 (5.5)
#2 380 268 (70.5) 518 (62.5) 18(6.8) 13(72.2) 2/13 (15.3)

Abbreviations are FM, foster mother. *Some newborn mice died due to canmba]lsm and/or artifical accidents. *Birth rate=no. of pups born/
no. of blastocysts used. “Survival rate=no. of pups survived/no. of pups born. “Chimera productivity=no. of chimeras/ no. pups survived.

Table 2. Production of aggregation chimeras by aggregation needle

J1 ES Subclones No.ofembryos  No. (%) of blastocysts No. (%) of No. (%) of pups No. (%) of chimeras
clon aggregated transferred” pregnants/FM used Bormn®  Survivied® produced*
#1 359 312 (86.9) 712 (58.3) 16(5.2) 11(68.7) 4/11 (36.3)
#2 413 336 (81.4) 7/13 (53.8) 19(5.7) 14(73.6) 5/14 (35.7)

Abbreviations are FM, foster mother. *Some newborn mice died due to cannibalism and/or artifical accidents. *Birth rate=no. of pups born/
no. of blastocysts used. “Survival rate=no. of pups survived/no. of pups bom. “Chimera productivity=no. of chimeras/ no. pups survived.
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Fig. 1. ES cell-embryo coculture. (A) Eight-cells (arrowhead) settled on a lawn of J1 ES cell. (B) Compacted eight-cell embryos with
single cells or groups of J1 ES cells attached (arrowheads) after a 2 hr coculture. These embryos were moved to M16 droplets for

overnight culture to the blastocyst stage.
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Fig. 2. Embryo-ES cell aggregation coculture. (A) Single embryo of eight-cell (acrowheads) and cluster containing 10~ 15 ES cells were
grooved in a hole made by an aggregation needle. (B) The embryo-ES cell aggregate cultured with M16 for 24 hr.

Fig. 3. Production of chimeras by aggregation. Chimeric mice
prepared from coculture of CD1 (albino) embryos with J1 ES cells
derived from 129 Sv (agouti) strain of mice. The chimeric mice
were mated with CD1 mice at 8 weeks old, finding for the germ-
line transmission.
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