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Abstract

Project Code: MRG5180101
Project Title : Potential of Polyamines against light stress in cyanobacterium

Synechocystis sp. PCC 6803

Investigator : Dr.Saowarath Jantaro  Chulalongkorn University
E-mail Address : saowarath@gmail.com
Project Period : 15 May 2008 —14 May 2010

This study has been focusing to understand the effect of light stress upon
polyamine biosynthesis and the regulations on their transcriptional and translational levels
of polyamine-biosynthetic enzyme under light stress, especially UV radiation, in
cyanobacterium Synechocystis sp. PCC 6803. To investigate the short term effect of
ultraviolet (UV) radiations on changes in pigments and polyamine contents, Synechocystis
sp. PCC 6803 cells after exposure to UV-radiation were extracted by dimethylformamide
and perchloric acid for pigments and polyamines determination, respectively. Cell growth
was slightly decreased after 1 h exposure to UV-A (11.0-13.0 W.m_z) and UV-B (1.2-1.3
W.m_z) radiations. UV-C (at 1.0-1.3 W.m_z) had little effect on cell growth despite the
decrease of photosynthetic rate by about 18%. UV-A and UV-B decreased the contents of
chlorophyll a and carotenoids whereas UV-C decreased chlorophyll a but had no effect on
carotenoids. Spermidine contents were unaffected by UVA,in contrast to the reduction of 25
and 50% by UV-B and UV-C, respectively. All three types of UV-radiation particularly
reduced perchloric acid-insoluble spermidine (which is classified to bound polyamines
associating to negatively charged-biomolecules). Importantly, putrescine and spermine
which accounted for less than 1% of intracellular polyamines were increased by about
three- to eight-fold by UV-B and UV-C, respectively. The changes in polyamines contents
by UV-B and UV-C were consistent with the changes in transcript levels of arginine
decarboxylase mRNA, but not with the protein levels. The decrease in the transcripts of

adc2 but not adc1 was observed with UV-B and UV-C treatments.
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