Role of pyridine nucleotides in controlling the respiration
of the dinoflagellate Oxyrrhis marina
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/ INTRODUCTION

Respiration In eukaryotes Is a physiological process that occurs wherever the
oxygen and organic matter are present. Respiration is oxygen consumption (Ro,)
catalyzed by the respiratory electron transport system (ETS) enzymes. The
physiological Ro, rate depends directly on the enzymatic control of the respiratory
ETS activity. According to Packard et al. (1996), we argue that substrate availability a Yo losema o) - L 60004 a2 2m) _ r 0001 27
IS the most probable regulatory mechanism controlling this activity. The major ETS
substrates are the pyridine nucleotides (PNs) and they occur as nicotine adenine
dinucleotide (NAD) and as nicotine adenine dinucleotide phosphate (NADP). Up to
now, no studies have quantified their intracellular concentrations In marine
dinoflagellates. Oxyrrhis marina is a microheterotrophic marine dinoflagellate which
has been widely investigated. Nevertheless, its respiratory metabolism has never
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Time Profiles of Respiration, ETS activity and Protein in Batch Cultures of O. marina
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Figure 5. Exponential decrease of protein-specific PN levels with the increase in time of starvation. The general
features of (A) the total NAD-NADH pool (NADt) and (B) the total NADP-NADPH pool (NADPt) time courses were
similar, although the concentration of NADt was two-fold higher than that of NADPt. This is the first
determination of intracellular PN concentrations in a marine dinoflagellate.

Relationship of Pyridine Nucleotide Levels and Respiration Rates
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Triplicate cultures of O. marina were fed
Rhodomonas salina at the beginning of
the experiment; after that, no more food
was added. The sampling began when
the amount of Rhodomonas in the culture
was negligible.
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Hereinafter, samples every 2 days were
taken for 18 days, until O. marina was
completely starved.

Figure 2. Cultures were maintained Figu.re. 6. Correlations of Ro, time course with (A) NADt and (B) NADPt time cour§es. The.Spearman correlation
at constant temperature and light coefficients were 0,87 and 0,91 (n = 23, p < 0,001) for NADt and NADPt, respectively. This results supports the
conditions  during  the  entre respiration model based on substrate limitation described by Packard et al. (1996). /
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|. The parallelism between the behavior of potential respiration and biomass over a long period of

Respiration Protein starvation argues that the ETS enzyme complexes in O. marina’s mitochondria are constitutive.
Oxygen electrodes (Lowry et al., 1951)
\ \ Il. Divergence of respiration and potential respiration during food deprivation in the marine dinoflagellate
- O. marina has been demonstrated.
Pyridine . L . . L ; .
: nucleotides ,. Ill. The fall in the respiration during the onset of starvation suggests that respiration is substrate limited
(Packard (Wagner and Scott, _ | | during this period.
1994) Figure 3. Temperature controlled incubation
- ¥\ tsg’Stfe”;O-rQG'CChh;n”g”:s" Ong‘iR :e’:j?ssrg’l"\f‘esdusgd IV. Total PNs and respiration are well correlated during starvation in this marine dinoflagellate. This
concentration during the experiment. i / observation supports the use of a respiration model based on substrate limitation.

References

Aknowledgements

Lowry, O. H., N. J. Rosebrough, et al. (1951). "Protein measurement with the folin phenol reagent." Journal of Biological Chemistry 193: 265 - 275.
Packard, T. T., E. Berdalet, et al. (1996). "Oxygen consumption in the marine bacterium Pseudomonas nautica predicted from ETS activity and bisubstrate enzyme kinetics." Journal of Plankton

This research, is funded by the Formation and Perfection of the Researcher
Personal Program of the Basque Country Government and by the EXZOME

Research 18(10): 1819 - 1835. project (CTM 2008 — 01616/MAR) from the Spanish Science and Education
Wagner, T.C., Scott, M.D. (1994). “Single extraction method for the spectrophotometric quantification of oxidized and reduced pyridine nucleotides in eritrocytes”. Analytical Biochemistry 222: 417-426. Ministry.




