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Properties of Polysaccharides from the Pollen Cell Wall of Pinus densiflora
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To understand the growth mechanism of the pollen tube of Pinus densiflora,
the sugar composition of cell wall constituents from mature quiescent pollen
grains and germinated pollen was analyzed by gas-liquid chromatography.
The wall polysaccharides were fractionated into pectic substance, hemicellulose
A, and hemicellulose B (HB) fractions, and the properties of the pectic substance
and HB polysaccharides were examined. The yield of the pectic substance frac-
tion from the quiescent pollen grain wall was very small, whereas that from the
wall of germinated pollen was larger; the yield of the HB fraction from the cell
wall of germinated pollen was also larger. These results indicate that these
polysaccharide fractions are involved in formation of the pollen tube wall.

The main monosaccharide in the pectic substance fraction from the quiescent
grain wall was arabinose (ca. 40%), and uronic acid accounted for ca. 10% of the
total weight. In contrast, the proportion of uronic acid in the pectic substance
fraction from the germinated pollen increased to 256%. In both cell walls, the
main component was the HB fraction and the main monosaccharide in this HB
fraction was arabinose.

The cell wall components of germinated pollen of P. densiflora are very
different from those of Camellia japonica pollen tubes. The cell wall compo-
nents, tube growth and tube wall formation in pine and camellia pollen are

discussed, based on these results.
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Fig. 1. The germination percentage of Pinus
densiflora pollen. Untreated pollen grains
(clear symbols) and grains treated with ace-
tone (solid symbols) were incubated on 0.1 M
sucrose (L], M or sugar-free (O, @) solution

at 30°C.
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Fig. 2. Germinated pollen of Pinus densiflora stained with aniline blue or ruthe-

nium red. Pollen tube of Pinus densiflora stained with aniline blue for callose (a),

and with ruthenium red for pectin (b) : pollen tube of Camellia japonica stained

with ruthenium red (c).
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Table 1. Sugar composition of polysaccharides from the walls of mature quiescent pollen grains and
germinated pollen of Pinus densiflora

Amount, weight %

Pectic substance HA HB
Sugar Grain Germinated Grain Germinated Grain Germinated
pollen pollen pollen
0.6) (12.8) (11.4) G.D (18.1) (25.9)
Rhamnose 6.7 6.4 1.3 1.1 Y 23
Fucose 0 0 0.1 0.4 0.9 1.2
Arabinose 43.5 48.6 144 12.6 52,3 41.3
Xylose 5.9 5.4 3.5 3.1 6.3 5.9
Mannose 0.8 0.1 3.1 0.1 0.6 0.2
Galactose 10.7 9.9 2.9 3.3 8.9 10.3
Glucose 21.0 4.9 65.2 72.2 16.8 27.8
Uronic acid 11.5 24.8 9.5 7.2 10.8 11.0

The germinated pollen contains the cell walls of both the pollen grain and the pollen tube.
Figures in parentheses indicate the yields as percentage weight of polysaccharide fractions from the
cell walls of pollen grains or germinated pollen.
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Fig. 3. DEAE-cellulose column chromatography of HB-polysaccharides from the
pollen wall of Pinus densiflora. The water-soluble HB fraction (107Tmg) from
germinated pollen was loaded on a DEAE-cellulose column (2.3 X37ecm, CH:COO

type) and eluted with 0.01, 0.3, and 1 M NaCl. The peak fractions collected were
dialyzed and lyophilized, and 70 mg of sugar was recovered. P3 fraction was

used as a partially purified HB.
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Table 2. Sugar composition of the partially
purified pectin and HB from the germinated

pollen of Pinus densiflora.

Amount, weight %

Sugar :
Pectin HB

Rhamnose 0.6 5.4 o
Arabinose 12.4 43.8
Xylose 4.8 5.3
Galactose 6.9 9.8
Glucose 3.7 4.0
Uronic acid 66.5 31.6
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Fig. 4. Analysis of acid polysaccharides by
electrophoresis on cellulose acetate membrane.
A: authentic samples of polygalacturonic acid
(PGA, a) and lemon pectins (b-d). The degrees
of esterification in b, ¢ and d were 30, 60 and 90
%, respectively. B: acid polysaccharides from
the pollen walls of Camellia japonica (pectin, e)
and Pinus densiflora (pectin, { and HB, g).
Electrophoresis of untreated samples (left lane,
L) and samples (right lane, R) treated with 0.1
N NaOH was performed at 100 V for 30 min
and sugars were detected using 0.5% toluidine
blue dye. Clear and solid arrowheads indicate

the positions of origin and PGA, respectively.
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