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Abstract: Changes of fatty acid and protein composition of endoplasmic reticulum ( ER) membrane in
root and leaf of Broussonetia papyrifera (L.) L’ Hérit. ex Vent. plantlets at stress condition of 50 — 150
mmol + L ™" NaCl were studied by gas chromatography and SDS-PAGE electrophoresis. The results show
that there are obvious differences in fatty acid composition of ER membrane in root and leaf, but the
relative content of unsaturated fatty acids in both of them is higher. The fatty acid composition is mainly
consisted of palmitic acid, stearic acid, palmitoleic acid, oleic acid, linoleic acid and linolelaidic acid,
and there are also arachidic acid, behenic acid, lignoceric acid, linolenic acid and cis-11, 14-
eicosadienoic acid in root and elaidic acid in leaf. The index of unsaturated fatty acids (IUFA) is higher
in root than in leaf. NaCl stress has a certain influence on fatty acid and protein compositions of ER
membrane in root and leaf of B. papyrifera plantlets. In root, the relative content of saturated fatty acids
of ER membrane increases, while the relative content of unsaturated fatty acids decreases, and the IUFA
decreases gradually with the increase of NaCl concentration. In leaf, the variation trend of relative content
of each fatty acid varies, the IUFA of ER membrane under low NaCl concentration is higher than that of
the control, and then declines with the increase of NaCl concentration. Moreover, the decrease range of
IUFA in root is greater than that in leaf. Protein composition of ER membrane in root and leaf is obviously
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different. NaCl stress with different concentrations not only has an effect on the expression amount of
proteins in ER membrane, but also lead to the protein band with a relative molecular weight of 70 000 in
root disappearing and a new protein band with a relative molecular weight of 95 000 in leaf appearing.

Key words: Broussonetia papyrifera ( L.) L’ Hérit. ex Vent.; NaCl stress; endoplasmic reticulum

membrane; fatty acid composition; protein composition
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Table 1 Change of fatty acid composition in endoplasmic reticalum membrane of Broussonetia papyrifera (L.) L’ Hérit. ex Vent. root at NaCl

stress with different concentrations

NaCl ¥ N T ERAH R & 5 (BE/R3%0) /%" Relative content (mol fraction) of fatty acids'
J¥/mmol - L~ U/s?  IUFA®
Conc. of NaCl 1 2 3 4 5 6 7 8 9 10 1
0(CK) 23.09  20.02 0.48 2.54 41.10 7.63 0.04 1.35 0.50 1.61 1.64 2.72 125.07
50 34.30 22.01 13.14 1.62 24.80 2.84 - 0.03 - 1.17 - 1.06 79.09
100 31.43  40.36 10.64 4.41 8.82 1.18 - 1.96 - - 1.20 1.31 70. 65
150 49.74  20.70 3.80 4.44 9.81 8.78 0.78 1.97 - - - 0.84 68.23

1. t5HER Palmitic acid(C16:0) ; 2. 1ERE MR Palmitoleic acid(C16:1) ; 3. T fJRMHR Stearic acid( C18:0) ; 4. MR Oleic acid( C18: 1n9¢) ; 5.
JZ P iR Linolelaidic acid( C18:2n6t) ; 6. MViHZ Linoleic acid( C18:2n6¢) ; 7. fE42FR Arachidic acid (C20:0); 8. W JKFR Linolenic acid
(C18:3n3); 9. Bk — 4 TR cis-11, 14-eicosadienoic acid (C20:2); 10. &R Behenic acid (C22:0); 11. AUSFER Lignoceric acid
(C24:0); —: KA Undetected. 2 U/S; A ANE 7 B2 AH X 25 Hit 55 460 A0 G 107 B2 AH X 25 4 A HL{EL The ratio between relative contents of
unsaturated fatty acids and saturated fatty acids. 3 TUFA . AMIFIIE I FEH5E %X Index of unsaturated fatty acids.
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Table 2 Change of fatty acid composition in endoplasmic reticalum membrane of Broussonetia papyrifera (L.) L’ Hérit. ex Vent. leaf at NaCl
stress with different concentrations

NaCl ¥ N 15 BR AE X5 B (EJR 73%50) /% V) Relative content (mol fraction) of fatty acids'
J#/mmol - L~! u/s? IUFAY
Conc. of NaCl 1 2 3 4 5 6 7
0(CK) 18.18 44.69 13.36 2.51 3.60 0.82 16.84 2.17 86.12
50 8.63 26.13 20.37 0.50 18.16 1.87 24.34 2.44 97.21
100 10.07 27.31 17.37 15.89 22.02 0.38 6.96 2.64 79.9
150 47.23 3.53 12.43 1.47 20.30 - 15.02 0. 68 55.34

U1, #H82 Palmitic acid(C16:0) ; 2. #EMMER Palmitoleic acid (C16:1); 3. AHSHER Stearic acid (C18:0); 4. FZiMEZ Elaidic acid( C18:
1n9t) ; 5. W Oleic acid (C18: 1n9¢) ; 6. X Wl R Linolelaidic acid (C18:2n6t); 7. Wil AR Linoleic acid (C18: 2n6¢); —: KK H
Undetected. 2 U/S: ARG R AH X & 5 400 F1 IS 5 2 AH %F & & A9 LE {1 The ratio between relative contents of unsaturated fatty acids and

saturated fatty acids. 3) TUFA . AMFIIE I B2 +5 %X Index of unsaturated fatty acids.
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M. A5 F EARfE Protein molecular weight marker;
1:0 mmol - L™! NaCl (CK) ;

2: 50 mmol - L ™' NaCl;

3. 100 mmol - L=! NaCl ;

4: 150 mmol - L™" NaClL

1 FERE NaCl BB & 4 TR M 5 M IR & B R A SDS -
PAGE R ikif

Fig. 1 SDS-PAGE pattern of proteins in endoplasmic reticulum
membrane of Broussonetia papyrifera (L.) L’ Hérit. ex Vent. root at
NaCl stress with different concentrations

M: & M5 FEbRrIE Protein molecular weight marker;
1: 0 mmol - L' NaCl (CK);

2: 50 mmol - L ™' NaCl;

3: 100 mmol - L ™! NaCl ;

4. 150 mmol - L ! NaCl.

2 AEMRE NaCl BB &4 TR B R R EE B R SDS -
PAGE HkE g

Fig. 2 SDS-PAGE pattern of proteins in endoplasmic reticulum
membrane of Broussonetia papyrifera (L.) L’ Hérit. ex Vent. leaf at
NaCl stress with different concentrations
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