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Localization of ATPase during Pollen
Development in Lattuce sativa L.

QJ L, YE LU, ZHANG Ya-nan, TIAN Hii-giao®

(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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G Generative cell S Sperm cell n
Nucleus
1. ATPase
x17 790
2. x17 790
x3 550
4. 3 *)
x11 860
5. (*) %29 650
6. x5 930
7. ATPase x11 860
8. ATPase x14 230
9. ATPase x11 860
10. ATPase x23 720
11. ATPase x23 720
12. 4 2 4
ATPase ,
ATPase x11 860
13. 4 ATPase
%29 650
14. ATPase
x5 930
15. ATPase
; x4 740
16. ( ) ATPase
x9 480
17. ATPase

x5 930



214 15
18. x7 110 10. Ppts present in the intine; x23 720
19. 18 ATPase 11. Pptsincreased in the intine; x23 720
x23 720 12.  The germ pore was made up of a four-layered structure. Many ppts
20. ATPase ( ) are accumulated in the second and forth layers and outside the
x4 740 germ pore as well; x11 860
21. ATPase 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
15.  Many ppts in a big vacuole which pushes the nucleus away from
22. x17790 the centre region of the cell to form microspore polarity; x4 740
23. x11 860
24. ATPase x35 580 Plate
25. ( ) x3 550 16. Many ppts located in the wall of generative cell early in the
26. 25 ATPase two-celled stage; x9 480
x14 230 17. The large vacuoles of two-celled pollen grain are decomposed and
27. (S) ATPase x29 650 many ppts are still in them; x5 930

Explanation of plates

Plate
1.

Plate
9.

A part of tetrad microspore, showing a few ATPase precipitates
(ppts) and granules with a high electronic density being excreted
out of the plasma membrane; x17 790

A tetrad microspore with puckered plasma membrane; x17 790
Microspores during the late tetrad stage forming some points;
x3 550

Details of Figue 3, showing that a microspore is forming primexine
(*) by small vacuoles; x11 860

One-layered primexine (*) formed in a late tetrad microspore;
%29 650

Microspore newly released from a tetrad; x5 930

Ppts accumulated greatly at the germ pore region; x11 860

Many ppts present in anther locule outside the germ pore; x14 230

No ppts in the newly formed intine; x11 860

18. Partially puckered plasma membrane of generative cell; x7 110
19. Details of Figure 18, showing abundant ppts in the plasma mem-
brane of generative cell; x23 720
20. Numerous ppts accumulated in the position where the generative
cell was detaching from the intine (arrow); x4 740
21. Ppts sharply decreased on the surface of generative cell after
generative cell moved into cytoplasm of vegetative cell; x4 740

Plate

22. Block of endoplasmic reticulum decomposing at the germ pore
region during two-celled stage; x17 790

23. Block of endoplasic reticulum completely disappearing at the germ
pore region; x11 860

24.  Many ppts still observed in the intine; x35 580

25. A mature pollen grain with two sperm cells; x3 550

26. Details of Figure 25, showing quantitative difference in ppts
between the generative nuclei and vegetative nuclei; x14 230

27. Ppts in the nucleus of sperm cell accumulated mainly in the
cytoplasm. x29 650
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