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Table 1 Fatty acid compositions in Wild type and NaCl-adapted cells of tobacco

Fatty acid composition (mole %) *

Species Wild type NaCl-adapted cells
C16: 0 30.7+2.68%** 26.5+1.4 P
C16: 1 0.740.1P 1.94+0.62
C18: 0 7.0+2.44 2.7+0.4P
c18:1 2.840.4 2.340.2
C18: 2 33.2+1.42 30.4+0.7 P
C18: 3 25.6+0.3 P 36.2+1.0 2
Unsaturation b a
e 1.740.1 2.440.2

* Mean + S.D.; standard deviation (S.D.) was derived from four independent experiments (n=4).
** Ratio of (amount of unsaturated fatty acids ) /(amount of saturated fatty acids).
*** Values in the same line with different superscript (a, b) are significantly different (P<0.05).

Table 2 Germination ratio (rooting) in seeds of Arabidopsis thaliana sp. Columbia

Ratio of rooting (%)*

Concentrations of NaCl (mM)

Species 0 50 100 150 200

Wwild type 96+ 0 94+ 1 94+ 6 78+ 9 77+ 63**
fad 2-1 95+ 5 89+10 97+ 5 66+ 6 30+ 7b
fad 3-2 97+ 3 94+ 6 93+ 9 90+ 4 43+ 8b
fad 4-1 92+ 6 95+ 6 88+11 80+ 3 56+ 5b
fad 5-1 83+ 8 82+11 82+13 72+ 7 58+ 5b
fad 6-1 96+ 4 94+ 5 95+ 6 85+ 3 63+ 94

fad 7-1,8-1 95+ 4 90+ 6 92+ 7 89+10 48+ 7b

* Mean * S.D.; standard deviation (S.D.) was derived from four independent experiments (n=4,100 seeds for each).
** Values at 200mM with different superscript (a, b) are significantly different (P<0.05).
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Table 3 Germination ratio (cotyledon growth) in seeds of Arabidopsis thaliana sp. Columbia

Ratio of cotyledon growth (%)*

Concentrations of NaCl (mM)

Species 0 50 100 150 200
Wild type 96+ 1 94+ 1 81+15 5l+ 9a%* o954 g Ak*

fad 2-1 95+ 5 87+11 63+ 7 34=9b 6+ 3 P
fad 3-2 97+ 3 95+ 6 85+ 8 60+ 62 22+124
fad 4-1 92+ 6 94+ 7 83+11 51+ 42 28+ 6 @
fad 5-1 85+ 6 79+ 6 65+ 2 58+11% 37+112
fad 6-1 97+ 3 94+ 5 90+10 57+ 94 20+134

fad 7-1,8-1 94+ 3 90+ 7 92+ 8 58+ 64 24+ 8@
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Importance of Unsaturated Fatty Acids on Salt

Tolerance of NaCl-Adapted Tobacco Cell Cultures
and Arabidopsis Thaliana
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Summary : A line of NaCl-adapted photoautotrophically cultured tobacco cells (Nicotiana tabacum cv.
Samsun NN) contained more unsaturated fatty acids than unadapted cells, suggesting that high levels
of unsaturated fatty acids may cause the cells to be more resistant to salt stress. Mutants of
Arabidopsis thaliana, lacking genes encoding fatty acid desaturases, were inferior to the wild type in
susceptibility to salt stress during the germination period. These results suggest that the desaturation

of fatty acids is responsible for the salt tolerance in tobacco cells and A. thaliana.

Key Words : Tobacco, Arabidopsis thaliana, unsaturated fatty acid, salt tolerance

* Division of Agricultural Chemistry, Graduate School of Agriculture, Tokyo University of Agriculture
** Laboratory of Plant Genetics, Department of Bioscience, Faculty of Applied Bioscience, Tokyo University of Agriculture
** Laboratory of Plant Production Chemistry, Department of Applied Biology and Chemistry, Faculty of Applied
Bioscience, Tokyo University of Agriculture



