Seasonal variability in diazotroph abundance and gene expression at a coastal
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Cruise

General

August of 2019.
Diazotroph were targeted by their unique nifH gene sequences. Organisms
investigated include:

- Colonial cyanobacteria Trichodesmium spp. (“Tricho”)

- Rhizosolenia sp. heterocyst symbionts (“Het 1, 2, 3")

- Unicellular cyanobacterial Braarudosphaera bigelowii endosymbionts

UCYN-A1 and UCYN-A2

The nifH gene is responsible for encoding a portion of the nitrogenase complex, which
converts N, to more bioavailable forms of N.

Surface ocean samples collected at Jennette’s Pier, OBX, at mid-day
once per month.

Temperature and salinity were measured using a Castaway
Conductivity, Temperature, Depth (CTD) sensor package, pictured to
the right, lowered over the pier’s edge.

Chlorophyll-a, molecular, and nutrient samples were collected

Cruise sampling of the surface ocean occurred between ~10:00am -

and 3:00pm on 8/16/19, at 7 stations. Station #2 is Jenette’s Pier.
Gene abundance was measured by extracting DNA and subsequent
analysis using quantitative PCR techniques (as in Selden et al. 2021).
Gene expression was measured by reverse-transcription of RNA into
cDNA, and subsequent analysis using quantitative PCR techniques
(as in Selden et al. 2021).

Relative expression was calculated by dividing cDNA abundance by
DNA abundance. In cases where DNA was undetectable and cDNA
was quantified, DNA was assumed to be equal to the effective limit of
detection.

Nitrogen fixation rates were quantified using the °N tracer method,
described in White et al. 2020.
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Future Directions

Figure 1. Relative expression of the nifH gene
among six diazotrophs. Values are indicative of

relative activity of different diazotroph taxa.
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Figure 2. Relative abundance of the nifH gene among

six diazotrophs. Values are indicative of relative
presence of diazotroph taxa.
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Figure 4. Nitrogen fixation rates and chlorophyll-a
measurements.
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Trends:

pier sample.

Higher Nitrogen fixation rates were observed where chlorophyll-a concentrations were lower.

Endosymbiont UCYN-A2 was consistently the most active diazotroph, as indicated by nifH expression, in both Pier
and Cruise samples. It was also not the most abundant diazotroph investigated here, with the exception of the 8/28/20

- This project investigated coastal N inputs in the context of the global ocean N cycle and budget, and explored chemical and physical factors that
affect these processes.
- Variability in Nitrogen fixation rates does not seem to be directly related to diazotroph community composition, temperature, or salinity, but may
follow a seasonal cycle (higher in summer, lower in winter), as temperature does.

- Additional sampling at different sites is necessary to continue investigating the prevalence of significant coastal ocean Nitrogen fixation rates.
- Monitored movement of the Cape Hatteras front through stationary sensors of salinity and temperature, inshore and offshore, would provide
clarity as to the relationship of the front and Nitrogen fixation rate variability.

values.

Figure 5. Relative abundance of the nifH gene among six
diazotrophs. Pie charts are sized to Nitrogen fixation rate

Figure 6. Relative expression of the nifH gene among six
diazotrophs. Pie charts are sized to Nitrogen fixation rate
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Nitrogen fixation
rate (nmol N/day)

27.6 Not

measured

13.4

15.0

15.15 18.9

10.7

Table 1. Nitrogen fixation rates observed on Cruise.
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