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farm animals(Wright ef al, 1991). This animal
INTRODUCTION transgenesis has been achieved via microinjecti-

on into one of the pronuclei(Wall ef al., 1991),

Recently, a feasible method for producing viral transfection(Stewart e al., 1985) or the use

large amounts of pharmaceutically useful prote- of embryonic stem(ES) cell. It would be more

ins has been developed by producing transgenic
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controllable to use ES cells in various genetic
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manipulations including specific gene targeting
for the production of transgenic animals. In this
report, transfection of ES cells and subsequent
construction of chimeric embryos by incorporat-
ing the ES cells were employed to produce chim-
eric mice containing a human gene which was
manipulated to express specifically in mammary

gland.

MATERIALS AND METHODS

Plasmid construction

Plasmid was manipulated to give tissue-spec-
ific expression in mammary gland. Thus the plas-
mids contained 2.2 or 0.5 kb fragments of rabbit
B-casein promoters, respectively. Human LH
gene was fused to the promoter with termin-
ation signal. For the selection of transfected ES
cells neo gene was ligated to the thymidine kin-
ase promoter. The resulting constructs were des-
ignated pCas 2.2 and pCas 0.5, respectively(Fig.
1.

1. Culture of ES cells

T-2 ES cells were maintained as described
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previously(Tokunaga and Tsunoda, 1992). 2.4 X
107 of ES cells(TT-2, F1/1) were electroporat-
ed with 100g of linearized plasmid at 170V and
5504F. Transfected clones of ES cells were isol-
ated in 7 days of incubation in ES medium con-
taining 250ug /ml G418. ES cells were cultured
on primary embryonic fibroblast cell feeder lay-
er inactivated with mitomycin C treatment, Dul-
becco’s Modified Eagle’s Medium supplemented
with 20%(V /V) fetal calf serum, 107*M 2-me-
rcaptoethanol and nonessential amino acid sol-

ution, was used for maintenance of the ES cells.

2. Southern blot analysis

To demonstrate transfection in TT-2 cells
PCR and Southern blot using Pst I fragment of
hLH as a probe were performed according to
the established method.

3. Production of chimeric embryos

Transfected TT-2 cells were suspended in
SDMEM and about 15 cells were microinjected
into the ICR 8-cell embryos as a clump. Some of
the TT-2 cells were aggregated by coculture
method(Wood et al, 1993) after the removal of
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Fig. 1. Construction of plasmids for the expression of hLH gene under control of different length of 2-cas-
ein promoter of rabbit. 2.2 kb{a) and 0.5 kb(b) 8-casein promoter elements were linked to hLH
encoding gene, respectively. G418 gene derived by TK-promoter was used as a selectable marker.
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the zona pellucida in acid Tyrode’s solution.

4. Production of chimeric mice

Manipulated 8-cell embryos were cultured, in
M16 medium for 24 h and blastocysts were tran-
sferred into the uterus of pseudopregnant foster

mother and allow to deliver at term.

RESULTS AND DISCUSSIONS

In this experiment 400 and 275 colonies out of
4x10% ES cells transfected with pCas 0.5 and
pCas 2.2, respectively were survived on G418
selective medium(Table 1). Transfected colon-
ies were divided into aliquats for both storage
and Southern blot. In the process of transfec-
tion and selection, it seems that there is no dif-
ferences between the plasmids used. Conse-
quently, 3 colonies of ES cells whose genomes
have random insertion of either plasmid were
confirmed by Southern blot(Fig. 2). Transfec-
ted colonies as evidenced by the blot were sub-
sequently used for making chimaeric embryos.
Two methods were both employed to make chim-
eric embryos. 8-cell injection method showed
higher frequency of live pubs than coculture one
does, although these two methods showed simi-
lar frequency of chimera production(Table 2).
Thus two methods may be used without differ-
ences. Total 13 chimeric mice were produced
from 3 colonies of ES cells(Fig. 3), but germ-lin-

e chimerisms are now under investigation.

ABSTRACT

Recently, a feasible method for producing lar-
ge amounts of pharmaceutically useful proteins
has been develped that involves the use of tran-
sgenic farm animals. Thus, such transgenic
animals are employed as bioreactors in which

the heterologous proteins are secreted into the
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Fig. 2. Genomic Southern biot hybridization of tran-
sfected mouse ES colonies. Genomic DNA of
ES colones were extracted, restricted with
EcoRl and fractionated on 0.8% agarose
gel. Pst | fragment of human LH use as a
probe was gel-purified and labeled with biot-
in by the random priming method. Lane 1 :
molecular size marker, Lane 2, 3, 4 and 5 :
transfected ES colonies, Lane 6 : genomic
DNA of untransfected ES cells, Lane 7 : the
plasmid DNA restricted with Xho I

Table 1. Number of ES colonies survived after treatment of G418

No. of ES colonies survived

Plasmid No. of ES cells electroporated
pRACas 2.2-hLH-neo 4x10°
pRACas 0.5-hLLH-neo 4x10°

275
398
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Table 2. Efficiency of production of chimeras between co-culture techniques and 8-cell injection of ES cell

Name of ES No. embryos No. of No. of pups born No. of chimera

Methods colonies* transferred recipients (%) born (%)
11¢ 87 7 31 (35.6) 6 (19.4)

Co-culture 14° 72 5 18 (25.0) 0 (0.0)
15° 66 4 16 (24.2) 1(6.3)

11° 60 4 36 (60.0) 3(8.3)

8-cell injection 14° 60 3 32 (53.3) 3(9.3)
15° 107 7 59 (55.1) 3.1

* ES cells were introduced human LLH g-subunit gene with the regulatory region { —0.5kb? or —2.2kb®) of rabbit

f-casein gene,

Fig. 3. Male chimeric mice obtained by injection of ES cells into 8-cell embryos and co-culture techniques.
The extent of contribution of ES cells was less than typical germ-line chimeric mice judged by their

coat color (agouti derived from ES celis).

milk. For the purpose of this strategy, several
methods currently in use for producing transgen-
ic animals are introduced. But various advan-
tage in using ES cells has been most effectively

recommended among these methods, We have
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approached the problem of expressing human
luteinizing hormone (hLLH) in the lactating mam-
mary gland of mouse by employing 2.2 and 0.5
kb fragments of rabbit B-casein promoter, re-

spectively, to induce transcription of hILH in ap-



propriate gene constructions. Neo gene whose
expression is governed by Thymidine Kinase
(TK) promoter was also introduced into the plas-
mid as a selectable marker. The resulting con-
struct was named pCas 2.2 and pCas 0.5, re-
spectively. 2.4X107 of TT-2 ES cells were elec-
troporated with 100sg of linearized plasmid at
170V and 5504F. Transfected colonies were isol-
ated after 7-days of selection in ESM containing
250ug /ml G 418. Successfully transfected ES cel-
Is were confirmed by PCR and Southern blot,
and the rest of them were trypsinized and then
introduced into 8-cell embryo of ICR mouse us-
ing micromanipulation and coculture techniques,
respectively. Finally, blastocyst embryos, cul-
tured in M16+BSA at 37¢, 5% CO; in air for
24h, were transferred into the uteri of pseud-
opregnant recipients for the production of chim-
eras. In this experiment, 400 and 275 colonies of
ES which were transfected with pCas 0.5 and
pCas 2.2, respectively. Consequently, inte-
gration of the plasmid randomly into the genome
of 3 colonies of ES cells was confirmed by Sout-
hern blot. Total 13 chimeric mice were produced
from these 3 colonies, but germ-line chimerisms
are now under investigation, The frequency of
chimera production was very similar between
two methods, but that of live pubs was signifi-
cantly higher in the injection method than coc-
ulture technique.
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