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Cell Wall Polysaccharides of Microspore Mother Cells and Mature Pollen

Grains of Lilium longiflorum
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Cell wall polysaccharides of microspore mother cells and mature pollen
grains of Lilium longiflorum cv. Geogia were studied histochemically
and chemically. The wall preparation from microspore mother cells
(dyad—tetrad microspores), contaminated by a small amount of tapetal cells,
was stained with aniline blue and lacmoid dyes and composed of ca. 60%
glucose and 20% uronic acid, I indicating that the main polysaccharide of
microspore mothe cell wall is callose. In contrast, the wall preparation
from mature pollen grains was stained with ruthenium red but not lacmoid
and composed mainly of uronic acid(50%) ; glucose content was only 5%.
The grain wall preparation was fractionated into pectic substance,
hemicellulose A, hemicellulose B and @ — cellulose fractions in yields, based
on the mass computed from the total sugar content, of 27, 47, 8 and 18%,

respectively. The uronic acid contents of the former three fractions were
66, 55 and 23% , respectively, while their glucose contents were 3, 4 and 19% ,
respectively., These results suggest that the mature pollen grain wall

except the exine parts, is composed mainly of pectic substances and scarecely
contains callose.

Key Words: Microspore mother cells, Mature pollen grain, Wall component,
Callose, Pectic substances.
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Table 1. Histochemical tests of cell wall samples from microspore mother cells and mature pollen

grains of Lilium longiflorum

Staining **

Sample * CW AB TB  RR L 7o T
Microspore mother cell
Fresh wall + + +P ar + - -
Tapetal cell wall + = +B B + — = -
C-1 fraction + + +P B + + - -
Hemicellulose fraction + + +P + + = =
Cellulose fraction + + +P - + =
Mature pollen grain
P-2 fraction + + +P e = = +
Wall preparation + + +P + - - -
Pectin fraction + + +B + - = =
Hemicellulose A fraction =+ + +P + _ - _
Cellulose fraction + + +P B + = = -~
References
Starch(a—1,4:1,6—glucan)+ & +B + - - +
Curdlan(8 - 1,3-glucan)  + + +P - + - =
Avicel ( A—1, 4—glucan) + + +B — + + =

* See Table 2.

** Positive (), negative (—) or doubtful (1)

AB, Aniline blue ; TB, Toluidine blue (Purpule(P) or Blue (B) coloration) ;

reaction to the reagents : CW,Calcoflour whight ;

RR, Ruthenium

red ; L, Lacmoid ; Zn-1, Zinc chloride—iodine ; I, Todine— KI.
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Table 2. Sugar content of cell wall samples from microspore mother cells and mature pollen

grains of Lilium longiflorum

* Total sugar Uronic acids
Sample content (%) Negggg%eﬁl)lgars (% total)***
Microspore mother cell
C—1 fraction 9.7 77.3 22. 7
C-2 fraction 32. 4 65. 4 34. 6
Wall preparation 28.8 81. 6 18. 4
Hemicellulose fraction 1.8 88. 9 11.1
Cellulose fraction 4. 9 93.9 6. 1
Mature pollen grain
P-1 fraction 42. 9 62. 4 37. 56
P-2 fraction 73.6 94.0 6. 0
Wall preparation 24. 1 48. 5 51. 5
Pectin fraction 63. 3 41. 7 58. 3
Hemicellulose A fraction 46. 1 21.7 78. 3
Hemicellulose B fraction 48. 1 58. 2 41. 8
Cellulose fraction 7.6 96. 1 3.9

* Microspore mother cell (MMC) homogenate was fractionated by centrifugation into C—1

(3000~6500% g ), C—2(200 ~300% g ) and C—3( 200X g ) fractions.

C—3 was treated with

a —amylase (MMC wall preparation ) and fractionated into KOH-soluble (hemicellulose)

and —insoluble (cellulose) fractions.

Mature pollen grain( MPG) homogenate was frac-

tionated into P—1( water—soluble polysaccharides), P—2(200% g supernatant) and P—3

P—3 was treated with ¢ —amylase( MPG wall preparation)
and fractionated into pectin, hemicellulose A, hemicellulose B and cellulose { residue)
fractions in yields by weight of 11.4, 27.0. 4.6 and 63.4%, respectively.

#% Total sugars as glucose determined by the phenol—sulfuric acid method®.

(200X g pellet) fractions.

*%% Determined by the carbazole—sulfuric acid method

Table 3.

pollen grains of Lilium longiflorum

(7

Sugar composition® of cell wall fractions™ from microspore mother cells and mature

Amount, %total
Sugar MMC MPG
C-1 C-2 Wall P-1 P-2 Wall
fraction fraction preparation fraction fraction preparation

Rhamnose | 3.0 6.8 0.6 2.6 0.2 4.9
Fucose 1.3 0 0.8 1.9 0 1.7
Arabinose 5.6 10.0 1.7 24.7 L. 2 15.4
Xylose 1.0 0.7 5.0 13.8 0.9 14.2
Mannose 2.7 1.3 9.5 1.1 0.4 2.0
Galactose 14.3 9.3 0 20.2 0 6.1
Glucose 44.7 41.2 62.6 13.5 94.2 5.1
Inositol 5.1 0 0 0 0 0
Uronic acid 22.3 30.6 19.9 22,2 3.1 50.5
Sample weight, mg 15.7 4.7 2.3 4.6 2.8 4.8
Sugar content, % 6.0 31.6 27.8 32.0 73.8 13.6

% Analyzed by acid hydrolysis followed by reduction and acetylation and gas—liquid

chromatography®
xx See Table 2.
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Table 4. Sugar composition® of cell wall fractions** from mature pollen grains of Lilium

longiflorum
Amount, % total
Sugar Pectin Hemicellulose Hemicellulose Cellulose
fraction A fraction B fraction fraction
Rhamnose 4.5 5.3 7.0 14.7
Fucose 1.6 0 3.5 3.9
Arabinose 11.1 5.2 21.8 29.4
Xylose 9.3 26.6 12.8 14.7
Mannose 0.5 1.5 0.7 2.9
Galactose 4.4 2.5 13.0 3.8
Glucose 2.5 4.1 18.6 25.5
Uronic acid 66. 1 54.9 22.6 0
Sample weight, mg 3.5 4.5 3.4 6.4
Sugar content, % 36.4 28.5 37.1 1.6
* See Table 3.
#% See Table 2.
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