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Studies on the Programmed Cell Death in Rice During Starchy
Endosperm Development
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Abstract: Morphological variations of the nucleus in starchy endosperm cell were observed by electron-transmisson
microscope during endosperm development in rice. Along with the development of the starchy endosperm, the nuclei of the
cells showed chromatin condensation, the typical feature of programmed cell death (PCD). The nuclei also showed nucleus
deformation, disruption of nuclear envelope, nucleoplasm leaking into the cytoplasm and nucleus disintegration resulting
in nuclear residue formation. From the nucleus deformation to the nucleus disintegration, the morphological changes of the
nucleus were orderly progressive. This indicated that the cell death of starchy endosperm in rice was programmed cell
death. Evans Blue staining observation showed that the cell death was initially detected in the central part of starchy
endosperm in rice, then expanded outward. The activities of Superoxide dismutase (SOD) and catalase (CAT) in rice starchy
endosperm both descended continuously as development progressed. The analysis of DNA of rice starchy endosperm did
not show the presence of DNA laddering. It is concluded that the cell death of starchy endosperm in rice is a special form
of PCD.
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Fig.1 Analysis of DNA in rice endosperm during
development
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Fig.2 Fluctuation of SOD and CAT activity during the
period of endosperm development in rice
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Ultrastrucure of the nucleus of starchy endosperm cells in rice: N.nucleus. 1. Starchy endosperm cell at 4DAF shows a normal nucleus
(Bar=1.5[tm), 2,3. Starchy endosperm cells at SDAF show nucleus deformation, 2. A groove (arrow) occurs owing to invaginations of
the nuclear envelope (Bar=0,6m); 3. The nuclear envelope protrudes into the interstices between amyloplasts. The chromatin is
condensed and some distributes in the nucleus (Bar=1.7Um); 4. At 6DAF, the outer and the inner membrane of the nuclear envelope
are disrupted. Some condensed chromatin abuts onto the inner surface of the nuclear envelope. Some chromatin is passing through
the disrupted nuclear envelope (white arrow). A vesicle is going through the nuclear envelope (arrow)(Bar=0.7Um); 5. At 7DAF,
cytoplasm and nucleoplasm communicate directly owing to nuclear envelope fragmentation (white arrow).Vacuole—shaped groups are
present in the cytoplasm and close to the nucleus (arrow)(Bar=0.7lm), 6.At 7DAF,nucleus disintegration leads lo formalion of
apoptotie hodies (white arrow).Vesicles appear at the site of nuclear envelope fragmentation (arrow)(Bar=1.7lm), 7. At §DAF,
apoptotic bodies (white arrow) and parent nucleus are separated from each other by amyloplasts(Bar=1.6Uum)
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Showing Evans Blue staining of cross—sections of deveolping rice grains: The grains are collected at 9DAF(A). 14DAF(B). 24DAF(C)
and 35DAR(D), respectively. Cell death is indicated by the blue—staining areas. Magnifications are 51.6 x in A,38.7xin B,43.9xin
C, 41.3xin D



