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Fig.2 The variations of F»/F"I in Anabaena (FACHB-82)
cultured under different temperature conditions

[fig. 1 The specific growth rates of Ananaena (FACHB-82) cultured

under different temperature conditions
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Tab. 1  Effect of the temperature on the ratio of SL-EPS and external layers, the ratio of EPS and total intracellular

carbohydrate of Anabaena sp. (Mean=+ SE, n = 3)
185 WA 2 0l I 1 22 H LAk 220k / B N 2 8
ik S 10 °C 25 C 35 C 40 C 10 °C 25 C 35 C 40 C
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Fig.5 The relationship between external layer (a), SL-EPS(b) and colony size in Anabaena sp. FACHB-82
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S (L 2) b6 8 R B B, o 1R 3 %) A A P Ak K AR S P B R (&1 4 (o) i KA & 0 B 3 22 5D G4
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Morphological and physiological responses and strategies of

Anabaena to temperature stress

Xiao Xiangyue'?, Han Wenrui'”?, Yu Xiaohan'?, Xiao Yan®

(1. University of Chinese Academy of Sciences, Beijing 100049, China;2. Chongqing Institute of Green and Intelligent Technology .
Chinese Academy of Sciences, Chongging 400714, China)

Abstract: The frequent occurrence of cyanobacteria blooms worldwide is one of the most obvious threats to the freshwa-
ter ecosystems. Especially in the context of global climate change, it will further increase the dominance of cyanobacteria in a-
quatic systems. To understand how temperature regulates the morphology and physiology of Anabaena , a clonial Anabaena sp.
FACHB-82 was selected and used to compare their responses to varied temperature regime(10, 25. 35 and 40 “C), in terms of
growth, photosynthetic characteristics, morphological changes and content of polysaccharide. It showed that the photosynthetic
activity and growth rate of Anabaena sp. FACHB-82 were significantly enhanced by the increased temperature. Compared with
the control group at 25 ‘C, the Anabaena sp. FACHB-82 at the low temperature(10 °C)exhibited smaller colonial size, longer
filament, wider single cells, as well as smaller specific surface area. However, the Anabaena sp. FACHB-82 at the high tem-
perature(35 and 40 °C )demonstrated the opposite trends. The result of polysaccharide showed that the intracellular polysaccha-
ride content of Anabaena sp. FACHB-82 decreased and the external layer’s polysaccharide increased significantly at low tem-
perature, indicating that Anabaena sp. FACHB-82 tends to accumulate external layer to resist low temperature stress. A rapid
increase in intracellular polysaccharide and the ratio of dissolved polysaccharides to external layer with the external layer becom-
ing looser were clearly observed at high temperature. and the morphological regulation of Anabaena sp. FACHB-82 depended
more on external layer than extracellular dissolved polysaccharide. These findings suggest that the external layer of Anabaena
sp. FACHB-82 plays an important role in temperature adaptation, whereas under high temperature conditions, Anabaena sp.
FACHB-82 increases the colonial size by accelerating growth, and the presence of loosly external layer influenced heat transfer
to adapt to the high temperature.

Keywords: temperature; Ananbena; external layer; colony; polysaccharide
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