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Growth of Pollen Tube in Gymnosperms
1. The Vesicles in Pinus Pollen Tube

Rie HIRATSUKA and Osamu TERASAKA

Department of Biology, Jikei University School of Medicine
Kokuryo 8-3-1, Chofu, Tokyo 182, Japan

The ultrastructure of growing pollen tubes in Pinus densiflora was studied
using electron microscopic and anti-clathrin immunofluorescent methods. The
tip regions of these elongated pollen tubes filled mainly with vesicles and free
ribosomes ; the subapical regions with mitochondria, Golgi apparatuses, rough
endoplasmic reticulums and lipid bodies ; and the basal regions with large vacuo-
les. The vesicles in the tip regions were composed of 140nm, 75nm and 30nm elect-
ron-translucent vesicles and 55nm electron-dense vesicles. Both kinds of vesicles
also located in all cortical regions of the tubes. 75nm and 55nm vesicles budded
from the trans side of Golgi apparatus and the budded 55nm vesicles showed a
structure similar to “clathrin coated vesicle”. 30nm and 140nm vesicles were not
observed to bud from Golgi apparatus. Some of these four kinds of vesicles loca-
ted near the cell membrane or fused to it. These vesicles formed coated pits and
depressions on the cell membrane itself. Within the tip region, microtubules and
microfilaments arranged along the long axis of the tub..

Fluorescence, originated from clathrin, appeared on the uniform-sized vesicles.
Some of these vesicles aggregated into clumps. The vesicles were found in the
apical and cortical regions of almost all tubes. These results indicated that 55nm

vesicles were clathrin-coated vesicles.
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Fig. 1-5. The ultrastructure of pollen tubes in P. densiflora.

Fig. 1. Longitudinal section of an elongated pollen tube. The cytoplasm
shows a zonal organization : a tip region with vesicles and free ribosomes ; a
subapical region with mitochondria, Golgi apparatuses, rough endoplasmic
reticulum, lipid bodies ; and a basal region with vacuoles. L : lipid body, M :

mitochondria, V : vacuole X 4,260.

Fig. 2. The tip region contained many vesicles and a few Golgi apparatuses.
% 11,360.

Fig. 3. High magnification micrograph of the apical region. Four different
sized vesicles are found : 140nm (double arrow), 75nm (large arrow), 55nm
(small arrow) and 30nm (arrow head) in diameter. Some of them are located

near the cell membrane or fused to it. X 41,700.

Fig. 4. The subapical region near the lateral wall of the tube. 75nm (large
arrow) and 55nm (small arrow) vesicles are budded from the trans side of
Golgi apparatus. 55nm vesicles showed structures like “clathrin-coated vesicle”.
30nm vesicle are found around the Golgi apparatus. G : Golgi apparatus, M :

microfilament. X 35,500.

Fig. 5. The apical region of a just-germinated tube fixed by rapid freezing. a ;
the 55nm (small arrow) and 75nm (large arrow) vesicles and coated pits are
located on or near the cell membrane . X 29,400. b ; a high magnification phot
ograph of the coated pit. x 67,500.
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Figs. 6 and 7. Anti-clathrin immunofluorescence staining of just germinated
(Fig. 6) and elongated (Fig. 7) pollen tubes.

Fig. 6a. The focus is adjusted on the internal position of the tube ; and in 6b

on the cortical region of the same tube shown in 6a. < 1,320.
Fig. 7. The focus is adjusted on the cortical region of an elongated tube. The
fluorescence caused by the clathrin showed a spherical appearance and loca-

lized throughout the cortical regions. X 1,640.
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