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ULTRASTRUCTURAL OBSERVATION ON PROGRAMMED CELL
DEATH OF NUCELLUS IN PENNISETUM SQUAMULATUM

LIU Lin, YE Xiudin, LIANG Cheng-ye
(South China Institute of Botany, the Chinese Academj/ of Sciences, Guangzhou 510650, China)

Abstract: Ultrastructural observations on programmed cell death of nucellus in Pennisetum
squamulatum demonstrate that the chromatin of the nucleus of the cell in apoptosis shows
a condensation process and that the nuclear envelope becomes swollen by the outer
membrane heaving. The inner membrane of nuclear envelope develops some protrusions
into the swollen space. The endoplasmic reticulum cisternae dilate. Mitochondria are found
to lose cristae.
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JEFET:. ASUIRE ZHEY ORI 2 T e LB L.
1 BRIk

FE UM BB FE (Pennisetum squamulatum Fresen.) FhF i 38 B A F AR IR &5 b 00 B2 P R 3%
v R4L, ME T EB ERERHYH A LREA.

BB F B, HHTUEUAMEE. BA 2% KM (0.1 mol/L BHRZM, pHE.8) TEIR
Tl12h, WhEER 1% MMTE 4CBETHBEE 12 h, HEWHBKE, BEE Epon-812

th, BB IR A (B 80 pm) , AR, BB LA S MM BRI, JEM-1010 &
5t H B 2R 3 MR A .
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= MR RR X, ERARNES, BB PR A AR, REPEERER (B
BRI:5,6). WANMZRABENSYEARMAEAAE—CXH, ArEH(ER IS, F7 i RK
(ER I: 6).
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BB, (HIR /N, B 75 T A A0 A T Tl R P PR B BT A A (AR 10, 11)
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FEREHE. RN LB BRI, Fig. 2 Sketch of a swollen perinuclear cisterna in
Fig. 1 Sketch of a swollen perinuclear cisterna in a differentiating vessel member in Eucommia
a nucellar cell in Pennisetum squamulatum ulmoides (From Wang Yaqing et al®

WIFBER G ST, 4T PCD BT HIENBREBEER CMMA, WEMEER K, BRHE
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3 YN 76 R B 4130 B0 A B A4 ZRORE PR 25 B IR L T T T v A R 0 B 80HE 1 PRy R A S 0 2
BEEHE., RO HBRELGEARPRERER. NEPRLABFTH, R AEHE
%, BASRRIEFELE, (H ARk stk A, 2R AU E DB AR R BRI, AL O A R B 3R
BB T, REKEWEN, NIMERE, LR EUFHM TR ERTEE, —FR L
BRI, WIBEWEERL, WA, RS, 5 — M RARRK, ALY, HI—&
MPHERYBEHR, #TAEARLAHF. EAWAEESER, ETREREHEY A EPCD
SRRk A B, ©AIELRs YA A FET R R B A% R B A0 LR i 2 B 3t (7] 46
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Fig. 3 Sketch of a swollen perinuclear cisterna in a
degenerating nucellar cell in Triticum aestivum.
Note the arrangement of the ribosomes on
outer membrane of nuclear envelope and on Pennisetum squamulatum and autophago-
inner surface of limiting membranes of auto- somes present in the dilated space
phagosomes. (From You Ruilin™

Fig. 4 Dilating cisterna of rough endoplasmic

reticulum in degenerating nucellar cell in

PCD H T M8k, kBB 1L PCD & &£ 83 R, Wi B 4 —2FE F, i Bax(proapoptotic protein,
W, B 40 B B — FR BB 1 ), WIREAR 3 PTP JFik, 93 Cyto C (cytochrome C, ZIMitaE C)
BB, EERCEI 41 MLFTH A9 Cyto C 5 Apaf-1 (apoptosis protease activating factor) 45
&, 78 ATP H1EI %4 F 5 Caspase 9 (caspase, B 16 K 14 E M5 #AT I R tE A9 R
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death gene product, inhibiting death, —#3M#il Caenorhabditis elegans TR ) ik
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Explanation of plates

CH, chromatin; ER, endoplasmic reticulum; EV, vesicle -like structure by enlarging of endoplasmic reticulum;
M, mitochondrion; N, nucleus; NC, swollen perinuclear cisterna; VE, vesicle.
Plate [

1. Showing the nucleus of a nucellar cell, chromatin dispersed throughout the matrix; X4 500

2. Showing nuclei. The nucleus marked with A having matrix of inhomogeneous density, that marked with B having
matrix of homogeneous density, and that with C revealing condensation of chromatin and having matrix of homogeneous
density; x3 900

3. Enlarged view of a portion of the nucleus marked with C in Fig. 2; x13 500

4. Showing condensation of chromatin; x13 400
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5. Showing dilation of nuclear envelope. The inner membrane of nuclear envelope protrudes into dilated space (arrow);

x12 000

6. Showing dilation of nuclear envelope. The inner membrane of nuclear envelope protrudes into dilated space (arrow).
x 22 400
Plate II

7. Cisternae of ER dilating (arrows) and forming complicated structures. Vesicles appearing in the structure; X6 400

8. Enlarged view of a portion of Fig. 7. Cisternac of ER dilating (arrow). A lot of vesicles present in ER-derived‘
vesicular structure. Cristae disappear in the mitochondrion; X26 400

9. Showing the ER<derived vesicular structure and vesicles in it. Note the ribosomes on the outer surface of the structure
and on the inner surface of the small vesicles; x39 000

10. Showing the remnant of a cell. Note the vesicles (arrow); %7 200

11. Enlarged view of a portion of Fig. 10, showing vesicles with ribosomes on their surfaces (arrow); X 22 000

12. Showing mitochondria with a lot of cristae in young cell. %28 800



FUAKEE ;AR PSR R SR U A0 AR P BE T AR A A S T ¢ B R 1
LIU Lin et al.: Ultrastructural Observation on Programmed Cell Death of Nucellus in
Pennisetum squamulatum Plate 1

- See explanation at the end of text
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