
Edventures proposal: Genomic and Transcriptional responses of 
bacterial communities to DOM and inorganic nutrients at Station 

ALOHA 

Bacterioplankton communities play an essential role in the flow of energy and nutrients 

through planktonic food webs. In spite of the importance of recycling of dissolved organic matter 

(DOM) for biogeochemical cycles in the ocean, little is still known about the pathways of DOM 

production, sinks and accumulation. Several factors have been proposed to control the 

utilization of DOM by heterotrophic bacteria: microbial community structure, limitation by 

inorganic nutrients and also the composition of the DOM. Postdoctoral scholar Sandra Martínez-

García in collaboration with David M. Karl, Edward DeLong and Daniel J. Repeta developed an 

Edventures project in order to assess the genomic and transcriptional responses of different 

heterotrophic bacteria populations from Station ALOHA to inputs of ammonium, phosphate and 

naturally occurring DOM. The hypothesis of this work is that genomic and transcriptional 

responses of 

heterotrophic bacteria to 

DOM additions will differ 

depending on the initial 

heterotrophic bacteria 

populations as well as on 

the availability of 

inorganic nutrients. 

Strong positive responses 

in heterotrophic bacteria 

cell numbers and activity to the DOM additions, more important when DOM, ammonium and 

phosphate were jointly added, were found after 5 days of incubation and maintained until the 

end of the experiment (Figure 1). Heterotrophic bacteria sampled at 125m did not show positive 

responses when ammonium and phosphate were not added, suggesting a more important role 

of inorganic nutrients in these experiments. Samples for DNA and RNA purification analysis 

were taken at the beginning of the experiments and after 2 and 25 days incubation (Figure 1). 

The analysis of these samples will help us understand the processes behind the short-time 

DOM degradation. Furthermore, we will be able to evaluate whether there were shifts in 

microbial community composition in addition to metabolic activity along with changes in the 

composition of DOM throughout the incubation (i.e. 25 days incubated samples). 

Sampling for Metatranscriptomics.
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Figure 1. Time-course evolution of Heterotrophic bacteria abundances (cells ml-1) in the experiments performed using (A) a 
deep (125 m) and (B) a surface (25m) heterotrophic bacteria inoculum. DOM: Natural concentrated dissolved organic matter 
form Station ALOHA; N: ammonium (1µmol L-1); P: phosphate (0.1µmol L-1)


