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Application of molecular probes
for detecting nutrient deficiency
in marine phytoplankton
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Terrestrial Biomes

Variation in NPP among Terrestrial Biomes

NPP Terrestrial
Biome (Pgl/year) NPP (%)

Tropical forest 17.8
Broad-leaved deciduous forest 15
Broad-leaved and needle-leaved forest 3.1
Needle-leaved evergreen forest 3.1
Needle-leaved deciduous forest 1.8

Savanna 16.8
Grassland 24
Shrubland 1.0
Tundra 0.8
Desert 0.5
Crops 8.0

Source: Field et al. 1998.







"~ Phytoplankton
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Resolving power of human eye~0.2mm
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Figure I Typical results of a bioassay experiment with seawater from near Woods Hole, MA. Ar
Nutrients were added to unfiltered water containing ambient phytoplankton populations. Growth ECO|Ogy 80, Downing et aI., 1999

was measured by increase in chlorophyll. Data from Vince & Valiela (1973).
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Translation q& MRNA




1. Retrenchment or down regulation of physiological rate.
= Compensation, eg: synthesis of new proteins.
3. AchiSitiOIl , eg: development of more efficient uptake systems.

* Ferredoxin ° Flavodoxin
Fe-S protein)




indicator for nitrogen stress
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Nrt2 is the first candidate to be a nitrogen
marker gene in phytoplankton

Kang et al., 2007. Phycologia 46: 521
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comes from genetic diversity
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Two methods to obtain
Nrtl sequences :

1. Single-cell PCR method
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C. Detectig Nrt2 mRNA in field samples 'l
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Kang et al., 2011. AEM 77:122
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Life will find its way out ! ? |
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