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Fig. 1. Analysis of components of proteins with Phast system in rat
preimplantation embryo during early development.
Marker( M )170KD, 116KD, 76KD and 53KD correspond with a.,-
macroglobulin, B-galactosidase, transferrin and glutamic
dehydrogenase, (High molecular marker: Pharmacia), respectively.
UN, 1-C, 2-C, 4-C, 8-C, MOR and E. B mean the pattern of unfertilized
ova, 1-cells, 2-cells, 4-cells, 8-cells, morulas and early blastocysts,
respectively. Arrows show main bands of preimplantation embryos
in SDS-electrophoresis with silver staining.
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Table 1. Comparison of several ratio (%) of proteins in rat embryos at different

cell stage
Cell stage Relative ratio (%) of proteins with molecular weight of
of
development 80-78 72-65 52-50 27-22 16-15 (KD)
Unfertilized 4 7 11 9 14
1-cells 3 9 12 17 11
2-cells 3 4 9 10 9
4-cells 8 2 11 11 11
8-cells 4 2 11 11 6
Morulas 9 2 10 8 12
Early blastocysts 6 2 3 8 2
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Fig. 2. Analysis of components of proteins with Phast system in 4-cell embryo, serum, uterine fluid and granulosa cells in rat.
Marker(M) 170KD, 116KD, 76KD and 53KD correspond with ¢,-macroglobulin, f-galactosidase, transferrin and
glutamic dehydrogenase, (High molecular marker : Pharmacia), respectively. 4-C, UF, G.C, SER, AL, y. G and TR
mean the pattern of 4-cells, uterine fluid, granulosa cells, serum, alubumin, y-globulin and transferrin in rat origin,

respectively.
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Protein Patterns of Rat Embryos during Early Development

Using Phast System
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Rat preimplantation embryos were subjected to analysis
of programmed SDS-electrophoresis with silver staining
using Phast system (Pharmacia Co.Ltd.). Embryos in
early development with ovulated ova, one cells, 2 celis, 4
cells, 8 cells, morulas, and early blastocysts were aspi-
rated into 1 u | capillary tube and kept at =60 °C until
used. The embryos of each developmental stage were
collapsed by repeating a temperature difference with dry
ice and warm water (50 °C) several times and SDS-solu-
tion (1.5%) including 2-mercapotoethanol were aspirated
into the tube, kept overnight, and applied to the electro-
phoresis. By examining a minimum number of embryos
per a lane (a capillary) for Phast gel to apply silver stain-
ing , five embryos were known to be the minimum
number for the visual recognition of protein patterns and
the number was standerized for each stage later on. The
pattern of protein bands of preimplantation embryos de-
velopment were scanned and calculated for molecular

weight, relative percentage and protein content with Im-
age Master (Pharmacia Co.Ltd). Typical bands of
50-52KD and 15-16kD were recognized in ovulated
ova,1-cells, 2-cells, 4-cells, 8-cells, and morulas but the
relative percent of the 2 bands was remarkably de-
creased in early blastocysts. When the protein patterns
of serum, uterine fluid and granulosa cells of rat origin
were compared with those of embryos, the band 48—
51KD and 15-16KD was found to be specific for
embryos. In addition, albumin,which is one of the main
constituents of protein in serum, uterine fluid, and granu-
losa cells, was found to be remarkably tess in the rat
embryos. When zona pellucida originated from 6—-11 ova
were subjected to Phast system, no band was visible.
Therefore, the pattern of protein band was considered to
exist in substantial region of embryos.

Key words: Protein patterns, Rat embryos, Early de-
velopment, Phast system, Silver staining.





