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Localization of ATPase during Pollen
Development in Lattuce sativa L.

GU Li, YE Lii, ZHANG Ya-nan, TIAN Hui-qiao”
(School of Life Sciences, Xiamen University, Xiamen 361005, China)

Abstract: The localization of ATPase in developing pollen grains of Lattuce sativa L. was studied using lead
precipitation. ATPase precipitates (ppts) were present in the microspore cell during the early tetrad stage. Ppts then
occurred largely in the inner pollen wall until shortly before pollens formed. At the late microspore developmental
stage, abundant ppts were found specifically at the germ pore and in the large vacuole of microspore. During
two-celled pollen grain stage, they were accumulated on the wall of the generative cell. After the generative cell
came into the vegetative cell, ppts largely disappeared. The number of ppts was less in the generative cell than in
the vegetation cell during the differentiation of the generative cell. And it was less in sperm cells than in the
vegetation cell after pollen formed. It is suggested that the distribution of ATPase is closely related to events of
pollen development.
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W&, X—iEa v 2 H T8, E D F (Tritiaum
aestivum L)FIKFEHEYENT 04 Ml AE )22 7,
AT W AT B A MAT LAY ATPase 114>
i Z 7 F R AR E KPLEEY, 78 H 3 (Brassia
campestris LYHEEANE £ 25 ATPase 4311 KI5,
st o/ AR £ 1) ATPase X M. Jt
WL, (IR 2 T8 i 40 P 5T 4 F1 BT BE 23 7 SR (e,
X5 /N FKRECECE {6k T K] ATPase 73 A
BB AN . FEX KGR B 46K 1) ATPase 73 A5
o, ERE/NEF F ATPase R N FURL B 2
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PR R BARA B AN, BB AR A,
f£10 AP HAAKREERBM FEITREREN,
FIRAE 2 AT L.

T R SO 82 1) 5 R EUCR FI R S 76 24
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BN 2 VI 4 & 0.5% % - BE N 4% % 38 F g
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Spurr % flE G H# . Leica BEY AN A, B
JEM-100CX [ 4 L 7 B MERTEH . BT RIE

PIBR I, R R eRy I SE R 25 R, e 24 4k 41 i i
ATPase EANL 45 RASCHIE

2 gE g

2.1 Mo EETHATEZS ATPase 9 6

N TR LR B R R, 4 MR R
VY T 4 FEHE 51 4 A0 AE L R B DRI S BE o DO 4344
A Mz K, A T Al s, e/ M4,
MM FORE, SH LML AERMARMN . S50
TR AR LE, D 4344 /A1 1 40 i B S J5 h Hh BR
T L /NBIFIZ /MR ATPase [ N B0k, {HIX 85
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G: 4 FE 4 H Generative cell; S: 5% 40 fd Sperm cell; n: 28 i #%
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1. RIFERGEI D0 4344/ N F o ATPase Bk /b, — bl F R
BRIRSURE 38t 43 B SRR R T s x 17 790

2. DUSM RN B0 TR R I i3Ik s x 17 790

3. D4 R/NEF TR B — 2585 A1 x3 550

4. B3 RRK, BT N TR AR B ANEE (%),
x11 860

5. M43/ TF BAME S — 2 (%) x29 650

6. FIH/LF %5930

7. B RILEALRE 7145 ATPase Biki; x11 860

8. FEWHRILINITEA E T IRE T 4% ATPase FkL; x14 230

B hi 1T

9. NETIFIGE AR N EBE, Foh 875 ATPase FiHL; x11 860

10. /NLF RN P BEH HH 3L ATPase J0RI; x23 720

11, /NFIITER PIBE R BRAE ) ATPase BURATRE K ; x23 720

12. IEMHKRILERT 4 B4R, P HE 2 E 4 2R 2B K
[ ATPase FRL, 7R85 RILAMIAEZIR P WH T L M/
ATPase ki; x11 860

13, HiRABUI, =5 4 2257 KE ATPase I P R 554
%29 650

14, NEF IR R — BRI, LT EETE ATPase i
#1355 930

15, /NAF BRI KIRIE R IRE T 5 L M ATPase Bki , K 40 Hu 4%
BrBIAZIY AR ; x4 740

A

16. NIFERGHT —BRAERS (R 30), 7EAE T 4 M BE P A % B9 ATPase
kL ; x9 480

17. EF740 A TR IO Aok E MR, MR PR B 5 £ ATPase
TR x5 930
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18. RRFER AR TE AR I SR IEER 0 4 B, x7 110 10. Ppts present in the intine; x23 720
19. Bl 18BN, ZEHiSHEEABFIERTE KL ATPase B 11. Pptsincreased in the intine; x23 720
$L; x23 720 12. The germ pore was made up of a four-layered structure. Many ppts
20. A 40 M MBS AR R BE AL B AR T K E I ATPase FURL(HY 3L); are accumulated in the second and forth layers and outside the
x4 740 germ pore as well; x11 860
21 BANEFAR P AEBEY MET L ATPase I B >, 13.  Transverse section of the germ pore, showing that the forth layer is
x4 740 ' endoplasmic reticula with many ppts; x29 650
14.  Ppts in big vacuoles which are occurring in the microspore; x5 930
&
ARV 15.  Many ppts in a big vacuole which pushes the nucleus away from
22 —HAERRG MR AL P R EIR S <17 790 the centre region of the cell to form microspore polarity; x4 740
23, HiRFLALI AP BB 7841 2R x 11 860
24, TETEM WEETITE KB ATPase RIS i s x35 580 Plate III
25. JEBAER R BT T AR 4 M(F 3k): x3 550 16. Many ppts located in the wall of generative cell early in the
26. 25 WIJEOKR, TNEFEM FIRS 40 A% 1) ATPase Bk S8 2 two-celled stage; x9 480
F3x14 230 17. The large vacuoles of two-celled pollen grain are decomposed and
27. fEXSUNAE(S) ATPase HUR EEEF MMM . x29 650 many ppts are still in them; x5 930
18. Partially puckered plasma membrane of generative cell; x7 110
“'Explanation of plates 19. Details of Figure 18, showing abundant ppts in the plasma mem-
Plate I brane of generative cell; x23 720
1. A part of tetrad microspore, showing a few ATPase precipitates 20. Numerous ppts accumulated in the position where the generative
(ppts) and granules with a high electronic density being excreted cell was detaching from the intine (arrow); x4 740
out of the plasma membrane; x17 790 21.  Ppts sharply decreased on the surface of generative cell after
2. A tetrad microspore with puckered plasma membrane; x17 790 generative cell moved into cytoplasm of vegetative cell; x4 740
Microspores during the late tetrad stage forming some points;
Plate [V
x3 550 . . .
. . . . . o 22. Block of endoplasmic reticulum decomposing at the germ pore
4. Details of Figue 3, showing that a microspore is forming primexine . .
region during two-celled stage; x17 790
(*) by small vacuoles; x11 860 . . . .
. . ) 23. Block of endoplasic reticulum completely disappearing at the germ
5. One-layered primexine (*) formed in a late tetrad microspore; .
pore region; x11 860
%29 650 . . L
] 24. Many ppts still observed in the intine; x35 580
6.  Microspore newly released from a tetrad; x5 930 .
25. A mature pollen grain with two sperm cells; x3 550
7.  Ppts accumulated greatly at the germ pore region; x11 860 . . . L . .
] . 26. Details of Figure 25, showing quantitative difference in ppts
8. Many ppts present in anther locule outside the germ pore; x14 230 . . . .
. between the generative nuclei and vegetative nuclei; x14 230
Plate 11 27. Ppts in the nucleus of sperm cell accumulated mainly in the
9. No ppts in the newly formed intine; x11 860 cytoplasm. x29 650



E3W H%E: BEMET IS ATP K S5 215




B/ 15%

216

t al.: Plate [I

GULie

: IR T

7% H%



34 BRNE: BEAAN KRS ATP B 01 217

7% BRI 7 "~ GU Li et al.: Plate III
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