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Ultrastructural Observations of Programmed Cell Death of the
Nucellar Cells in Phaius tankervilliae (Aiton) Bl.
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Abstract  Nucellar cells in Phaius tankervilliae (Aiton) Bl. were observed under transmission electron
microscope. Some distinct characteristics were found during the programmed cell death (PCD) of nucellar
cells in P. tankervilliae, such as the vacuole splinter, demonstrating the chromatin condensation and cytoplasm
disorganization. Many protuberances were present at the megasporocyte cell wall adjacent to the lateral
nucellar cells before the formation of the functional megaspore. With the enlargement of the embryo sac, the
thickening embryo wall became visible due to the superposition of the vestigial nucellar cell wall. Before
maturation of embryo sac, the plasmodesmata connected nucellar cells and embryo sac at the chalazal end.
The state of chalazal nucellar cell cytoplasm, especially the morphology of vacuole, was highly similar to that
of megasporocyte cell, the functional megaspore and mature embryo sac. The results showed that nucellar
cells played important roles in embryo sac development, and PCD of nucellar cells offers space and nutrition
to the enlarged embryo. At the same time, the nucellar cell at the chalaza end make a stable interior condition
for embryo sac development.

Key words Phaius tankervilliae (Aiton) Bl.; nucellar cell; the programmed cell death (PCD); embryo sac

development; ultrastructure

Wk H 1Y3: 2014-04-14 652 H 19 2014-07-28

[ 5 A AR R HEE 52 31370365) 9 B AR

HIAEE . Tel: 020-83835652, E-mail: xlye@scib.ac.cn

Received: April 14,2014 Accepted: July 28,2014

This work was supported by the National Natural Science Foundation of China (Grant N0.31370365)
*Corresponding author. Tel: +86-20-83835652 , E-mail: xlye@scib.ac.cn

% 2% HH BB 1) 2014-10-16 13:13 URL: http://www.cnki.net/kems/doi/10.11844/cjcb.2014.11.0128.html



AR B TSRO A MR PSR T I R T T

1515

B0 I8 O S NP A L, —BHER A
ECAE W) 27 52 8 1) DGV, DRI DG T B0 41 R IR I 5
WIEIFAZ Wo  HATER L 20 BB 71 3 2 R R
T 40 i FE P L T (programmed cell death, PCD)
FJERF BRI T G5 A, B0 41 AE IR
FE(MERC 1) 1A 52 R Je AR L & I b g
W AR ik, B e R 2 B TR B BR O H 258 A
UNEAEC = 7

AT AE X Y T 22 (Phaius tankervilliae (Aiton)
BL)WZE K 5 A1 52 R5AE FHIEAT B0 A B0, 2RO 40
HIRSER G AEAE I WA OCE . LSRR & I
TR 20 0 PR AR AN BV ] LB B b I 4540 55 DI ) £
JE AR A EPCD R

1 MR57HE;
1.1 ##

S A R A [ R e A R 2 A S
T S AR AR TR 2 JFAERE R, 2011453 A f)~5 A

FATE P HITAALIRN T o A: KT BN, Dk Lo A A

A1, TATFRH EF9:0007 5 247 N L8R8, R &
MBS FEIB 2264k, BYBRAL R M LR 0, FER
BRI AEEE . 40 A VI B A 3 0 T A6 R kR
AT N 828, B2k J5 5550 dRI ] 3R15 & F510~50 d
(575 o
1.2 A

KRG IEH T D, BT s s i m gk, 75
2% (0.1 mol/LW 2z 1P, pH6.8) &L F <
5E4 h, 0.1 mol/LI R 2% Ml vk, T H 1% 1) 4k 2
4 °CIf €12 ho BHEE LBEM K, IR N BEILIE, Epon-
QI I, S B JIE U] v (JE 22 um), J6%
WA I SR e A, TR ) D) (R
80 nm), 4l P USCEE, T R U R A IR A AU, H
A HLF A FIJEM-10103% 5 HBE W 45 FEUAH, Insk i,
JEA100kV.

2GR
15 T 2 B0 20 0 T 3% b 700 D540 0 32 1 26 B

v

Co 4 A ) SV B Rl A TR R A i, 00 B 2 P B L,

et JFRERR, C: RIBITHE BRI TBOR, 5 koS sy B Lo A0 55 Kt 7 B 1) 3% 4 T B ks D: BB REAT 23 2R L 7 BRI, A I8 LA £ o
2o 2 P IR ) S, 5 i R o A R 25 Ex BIDITHEL BB 23 JBOK, 7R 4t B BE SRS Fr ISIDTTHE2 3 TBOK, 7% ML 1) 3 22 P A L BE 55 o Ge:
f /R SEVR; Mp: KT REZIML; Nu: 41 i84%; Ne: BR0AIMHL; Ve 0.

The micropyle faces downwards in all figures. A: at early megasporocyte stage, vacuoles are visible in nucellar cells; B: at developing megasporocyte

stage, vacuole splinter and condensation of the chromatin in the lateral nucellar cells can be seen; C: higher magnification of the square in B showing
protuberances at the cell wall between the megasporocyte and the nucellar cell at the chalaza end; D: before megasporocyte undergoing meiosis, the
karyotheca is disorganizing. The lateral nucellar cells are obviously obsolescent with no obvious vacuole in the nucellar cell at the chalaza end; E:
higher magnification of square 1 in D showing protuberances at the cell wall; F: higher magnification of square 2 in D showing protuberances at the
cell wall between the megasporocyte and the nucellar cell at the chalaza end. Ge: golgi complex; Mp: megasporocyte; Nu: nucleus; Nc: nucellar cell; V:

vacuole.
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Fig.1 The stage of megasporocyte
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A: the stage of meiosis I in which the chromosomes move to opposite ends of the nuclear spindle. Some nucellar cells are not visible except for the

cell wall; B: functional megaspore. The micropyle end megasporocytes are degenerating; C: higher magnification of square in A, many organelles are

visible at the nucellar cell at the chalaza end; D: higher magnification of square 1 in B showing the protuberances at the functional megaspore cell wall;

E: higher magnification of square 2 in B showing the plasmodesmata between the functional megaspore and the nucellar cell at the chalaza end. Ep:

elaioplast; Fm: functional megaspore; Mit: mitochondrion; Nu: nucleus; Nc: nucellar cell; V: vacuole.
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Fig.2 The stage of functional megaspore
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A: functional megaspore at the first mitotic division anaphase; B: higher magnification of square in A. Arrowheads show the thickening embryo wall;
C: the nucellar cell at the chalaza end when functional megaspore is in the first mitotic division anaphase, and there are some membrane structures in
the vacuole; D: 4-nucleate embryo sac; E: higher magnification of square 1 in D showing the thickening embryo wall for the vestige nucellar cell wall;
F: higher magnification of square 2 in D showing the plasmodesmata; G: mature embryo sac. Three antipodal cells are located at the chalazal end; H:
higher magnification of square 1 in G showing the degenerative lateral nucellar cells; I: higher magnification of square 2 in G showing the degenerative
nucellar cell at the chalaza end, and arrowheads show the cell wall protuberances in another nucellar cell at the chalaza end. Ac: antipodal cell; Ew:
embryo sac wall; Nu: nucleus; Nc: nucellar cell; V: vacuole.
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Fig.3 The stage of embryo sac development
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