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Fig. 1 The relative growth rate (RGR) of G. lemaneiformis in
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The same letters above histogram bars indicate no significant
difference between different sanity treatment, and the different
letters indicate significant differences among the salinity treat-
ments (P<0.05)
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AGAR ACCUMULATION AND PHYSIOLOGY AND BIOCHEMISTRY CHANGES
OF GRACILARIOPSIS LEMANEIFORMIS UNDER
DIFFERENT SALINITY STRESSES

CHEN Yue"?, CAI Xi-Li’, SUN Xue"?, ZHANG Xiao-Qian"’ and XU Nian-Jun"’

(1. Key Laboratory of Applied Marine Biotechnology of Ministry of Education, Ningbo University, Ningbo 315211, China; 2. Key
Laboratory of Marine Biotechnology of Zhejiang Province, School of Marine Sciences, Ningbo University, Ningbo 315211,
China; 3. Bureau of Ocean and Fisheries of Pingyang County, Pingyang 325400, China)

Abstract: In order to investigate the effects of different salinities on the growth and agar synthesis genes of marine
macroalgae Gracilariopsis lemaneiformis, three different salinities (15, 25 and 35) were applied to evaluate correla-
tions between agar content and the expression of genes related to agar synthesis including a-galactosidase (gla),
galactose transferase (gat), a-1, 3-glycolipid sulfotransferase (gs¢), and galactose-2, 6-sulfurylases (gas). As results, un-
der salinity 25, the growth rate of G. lemaneiformis was the highest with the RGR of 7.17%/d, which was higher than
6.27%/d of salinity 15 and 3.57%/d of salinity 35. Both adverse salinities showed significant increase in dark respira-
tion rate and decrease in photosynthetic rate during the experimental period. After 15 days of culture, the agar content
of G. lemaneiformis under low salt conditions was 9.27%, while that in high salt conditions was 8.09% and in normal
salinity 25 was only 6.91%. On the 3 day of culture, the gene expression level and enzyme activity of galactosidase at
low and high salinity was significantly higher than that of salinity 25. After 15 days of culture, the gla gene expression
in salinity 25 was still the lowest one, while the GLA enzyme activity in different salinity showed no significant diffe-
rence. Under low salt condition, the expression of gat gene decreased first and then increased. Under high salt condi-
tion, the expression of gat gene was always the highest one, which was 3.03 times of that in salinity 25. For three days
of low salinity cultivation, the expression of gst and gas genes decreased significantly, but it recovered to normal level
in a long term of 15 days. The content of galactose in high salinity was 3.27 times of that in salinity 25, and the mono-
saccharide contents of low salinity were relatively low, among them, the galactose content was extremely low. In con-
clusion, our research indicated that either too high or too low salinity would cause a certain degree of stress and in-
crease of agar content in G. lemaneiformis, but the mechanism of promoting agar accumulation is different while a-
galactosidase and galactose transferase played an important role in this process.

Key words: Gracilariopsis lemaneiformis; Agar; salinity stress; o-galactosidase; Galactose transferase



