
 

                               1 / 1

HEAT STRESS RESPONSE IN SKELETONEMA COSTATUM 
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Skeletonema costatum (Grev.) Cleve is a cosmopoli1an marine diatom. Its main 
dis1ribution is in coastal waters where it occurs frequenlly and often as the dominant 
species. Because of its ubiquitous nature and its ability to reach bloom densities, S. 
costatum has been subject of many physiological and ecological inves1igations. In 
!he present paper we investigated the in vitro responses of S. costatum under 
conditions of temperature stress. Among !he several cellular responses to slress 
conditions in plants and animal cells 1here is the synthesis of heat-shock proteins 
(HSPs) (NAGAO et al., 1986), the aclivation of ATP and ubiquitin dependent 
degradation of damaged or unfolded proteins (RECHSTEINER, 1988), and the early 
changes in polyamine content (GALSTON. I 989). The results here reported show 
that S. costatum is able to activate all these responses. Furthermore, due to the 
importance of the production of extracellular polysaccharide in the Adriatic sea and 
since S. costatum accumulates large amounls of [3-1.3-D-glucan (VARUM and 
MYKLEST AD, 1984 ), we also investigated the variation of polysaccharide content 
in S. costatum under temperature stress conditions. 

S. costatum was cultured in the f/2 medium of Guillard and Ryther a1 l8°C, in a 
day:night cycle of 12h:12h. Polysaccharide content and polyamine content were 
determined according to DUBOIS et al. (1956) and SMITH and BES (1977) 
respectively. Protein pattern was analyzed by SDS-PAGE, the presence of 
ubiquitin and ubiquitin conjugates was revealed by western blotting. Ornithine and 
arginine decarboxylase activities were determined by measuring the 14CO2 
evolution from L-[ I- I 4C] ornithine and DL-[ J-l 4C] arginine as described by 
TORRIGIANieta/., 1987. 

S. costatum cells, usually growlh al 18°C, were exposed to higher temperatures 
for 40 min. In cells at 25°C, 30°C and 35°C respec1ively, total cellular and 
extracellular carbohydrate content was delermined. No variations in 101al 
carbohydrate content were observed: however extracellular carbohydrates increased 
after 40 min of 35°C stress. This production is probably not due to new synthesis 
but to cell disruption as supported by a corresponding decrease of the intracellular 
carbohydrates. At 35°C in fact a drastic decrease in cell number and viability was 
observed. 

The 1emperature shift from 18°C to 30°C induced the appearance of new 
polypeptides typical of the heat shock response. Al 35°C the protein electrophorelic 
pattern was similar to thal observed at I 8°C, suggesting that the cell protein 
machinery is no longer active at this temperature. Western blotting experiments 
performed wilh an anti-ubiquitin anribody revealed thal S. costatum cells contained 
free uhiquitin and ubiquitin conjugates. The heat stress increased !he number of 
ubiquilin conjugate, particularly those of high molecular weight. Thus the heal 
slress in S. costatum cells is associa1ed wilh the conjugation of ubiquilin to 
endogenous proteins. 

The polyamines putrescine, spermidine and spermine were present in S. costa/1/m 
cells. Heat shock (40 min of 30°C stress) caused a marked increase in free putrescine 
and spennidine and in putrescine biosynthetic enzymes activities. A possible role for 
these different metabolic events in the adaptive response of S. costatum to rapid 
temperature shifts has been hypothized. 
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