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Endoplasmic Reticulum and Protein Body Formation
in Developing Endosperm Cells of Ginseng Seed
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Abstract[]This study was carried out to investigate the development of endoplasmic reticulum and
the formation of protein body in the endosperm cell during seed formation of Panax ginseng C. A.
Meyer with electron microscope. In the endosperm cell of early developmental process after pollination,
vesicles that contain storage materials produced in rough endoplasmic reticulum incorporated into cent-
ral vacuole. The central vacuole is gradually subdivided into several small-sized vacuoles and increased
in number. Amorphous proteinaceous materials of high electron density are produced in rough endoplas-

mic reticulum. Rough endoplasmic reticulum increase in number and surround the protein body and

vesicles circularly. Spherical proteinaceous granules with limited membrane appeared from the amor-

phous granules at the peripheral region of the rough endoplasmic reticulum. Gradually, storage materials
are accumulated within the vacuole surrounded by spherosomes. Protein bodies are formed by interfu-
sing between vacuoles and vesicles derived from rough endoplasmic reticulum which contained the

amorphous protein of high electron density.
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Figs. 1-5. Electron micrographs of endosperm cell at Fig. 9. Free ribosomes appear in cytoplasm. Round

the stage of early development. shaped, electron dense spherosomes (S) are

Fig. 1. Round shaped nucleus (N), mitochondria (M), related to the rough endoplasmic reticulum
plastid (P), rough endoplasmic reticulum (RER) (RER). Pd: plasmodesmata, Bar=1.0 um.
and vacuole (V) with myelin-like structure (ar- Fig. 10. Rough endoplasmic reticulum (RER) are ob-
row) are observed in endosperm cell. Bar=1.0 served in associated with the mitochondria
um. (M), vaculole and spherosomes (S). Bar=1.0

Fig. 2. Numerous rough endoplasmic reticulum (RER) um.
and its vesicles near the cell wall appear. V: Fig. 11-16. Electron micrographs of endosperm cell at
vacuole, Bar=1.0 pm. the stage of protein accumulation and pro-

Fig. 3. Vesicles derived from rough endoplasmic reti- tein body formation.
culum are located in cytoplasm and are incor- Fig. 11. Endoplasmic reticulum is concerned in amor-
porated into the vacuole (V). M: mitochondria, phous electron dense inclusions (arrows). This
Bar=1.0 um. inclusions differ from the spherosome (S). M:

Fig. 4. Rough endoplasmic reticulum (RER) vesicles, mitochondria, Bar=1.0 pm.
membrane-bounded vesicles and Golgi vesicles Fig. 12. Rough endoplasmic reticulum (RER) is highly
appear in cytoplasm. Note the electron dense dilated and found in associated with the va-
vesicles (arrows) in cytoplasm. CW: cell wall, cuoles (V) and the spherosomes (S). Electron
M: mitochondria, P: plastid, Bar=1.0 pm. dense inclusions (arrows) appear in vacuoles.

Fig. 5. Rough endoplasmic reticulum (RER) and its Bar=1.0 pm.
vesicles are observed in cytoplasm. Microbody Fig. 13. The protein body (PB) consists of amorphous
(Mb) appears beneath the rough endplasmic protein with a high electron density and pro-
reticulum. CW: cell wall, M: mitochondria, teinaceous matrix with a low electron density.
Bar=1.0 pum. Note the electron dense vesicles (arrow) deri-

Fig. 6-10. Electron micrographs of endosperm cell at ved from rough endoplasmic reticulum (RER).

the stage of cell differentiation. S: spherosome, Bar=1.0 um.

Fig. 6. Vesicles and Vacuoles (V) produced by end of Fig. 14. Electron dense vesicles near the protein body
dilated rough endoplasmic reticulum (RER) are are produced by rough endoplasmic reticulum
released into the cytosol and then they contain (RER). S: spherosome, Bar=1.0 pm.
electron dense inclusions (arrows). Bar=1.0 Fig. 15. Electron dense proteinaceous granule (arrow)
um. and protein containing vesicles are surroun-

Fig. 7. Electron dense granules formed at the edges ded by rough endoplasmic reticulum. P: plas-
of the rough endoplasmic reticulum (RER). Va- tid, Bar=1.0 um.
cuolar core is located in vacuole (V). Bar=1.0 Fig. 16. Rough endoplasmic reticulum are observed
um. in associated with the protein inclusions, va-

Fig. 8. Adjacent portion of spherosome (S), protein va- cuole (V) and spherosomes (S). PB: protein

cuole (PV) derived from rough endoplasmic re-
ticulum (RER) are observed. Bar=1.0 um.

body, Bar=1.0 um.
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