
Goals 
The goal of this study is to understand the temporal and spatial distribution of bacterioplankton 
in response to oil and dispersants in the Northeastern Gulf of Mexico at structural and 
functional levels. This will be carried out using 16S rDNA sequence analysis of bacteria. By 
identifying the community structure shifts associated with oil and dispersant application, we 
can further our understanding of bacterial oil degradation.     
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Abstract  
The Deepwater Horizon Oil Spill in 2010 significantly impacted the planktonic ecosystem of the 
northern Gulf of Mexico.  A key element of the planktonic system is the bacterioplankton, 
which serves as a base of the food web and was instrumental in degrading the oil itself.  It has 
been hypothesized that exposure to oil and or dispersants may change the microbial 
community structure by selecting for those strains capable of oil degradation while selecting 
against those for whom oil and or dispersants are inhibitory. This research examines short 
term responses of the microbial community to oil and dispersants, both those growing and 
those inhibited by these exposures. 
 

 
The spatial variation is based on a comparison of sites A5 (25 miles offshore) and A9 (55 miles 
offshore and  surface & deep samples.  
 
The temporal variation is based on a winter (December) and a planned summer (June) 
sampling.  In addition, should it form, the Deep Chlorophyll Maximum will also be sampled 
during the June cruise.  
  
 Clone library construction:  
  - gDNA is extracted using the MoBio Powersoil® DNA isolation kit protocol 
  - 16S rDNA is amplified by PCR (~1350bp)  
 
In addition to structural diversity, functional diversity will be compared using genes encoding 
to hydrocarbon degradation (to be determined)  
 
 - PCR fragment lengths are confirmed by agarose gel electrophoresis 
 - PCR products are cloned into the TOPO® vector  
 - Ligation products are transformed into E. coli electro-competent cells 
 - Colonies containing cloned inserts are picked and transferred to a 96-well sequence plate 
 - Sanger sequencing is performed by Beckman Coulter Genomics 
  
Sequence & Statistical Analysis  
     - Clustered OTUs at 97% similarity threshold to create phylogenetic trees 
     - Rarefaction curves to look at species diversity  
     - Site analysis of species composition  
     - Programs: Mothur, Unifrac, and Catchall to analyze community structure 
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Figure 2. Flow diagram of the general protocol using 16S rDNA sequence analysis.  

Figure 1. Water samples were collected from the surface at stations 
C5(40 km offshore) and C9(88 km offshore) in the Northeastern Gulf 
of Mexico. Deep water samples were also collected at each station 
(95 m at C5 and 275 m at C9).  

Methods 
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Gulf of Mexico seawater samples were collected and treated as follows: 
 
�Upon return to the lab, 15 L of each seawater sample was filtered through a 0.2 µm-pore size 
filter 
 
�A 10% inoculum (1.5L) was added back to the filtrate and mixed 
 
�1 liter aliquots were dispensed into thirty-two1 L Teflon bottles 
 
�MC252 Oil was added to two bottles at 10,000 ppm 
 
�Corexit 9500A was added to two bottles at 500 ppm 
 
�Oil and Corexit were added together to two bottles 
 
�Two bottles remained as un-amended controls 
 
�Samples were incubated in the dark at in situ temperatures for 48 hours 
 
� Contents of each bottle were collected onto 0.2 µm-pore size Supor filters and stored frozen 
until subsequent DNA analyses (see next column) 
 

Bacterial growth in each treatment was monitored by the 
incorporation of 3H-leucine into protein (Azam & Smith 1993) 
prior to filtration.  All samples showed significant growth 
during the 48 hr of incubation, but growth was highest in the 
controls and dispersant alone treatment suggesting that oil 
was not the stimulating carbon source it is often assumed to 
be. 
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Preliminary Results  

Samples were incubated over a 48 hour time period and then filtered through 0.2 µm-pore 
size Supor filters.   


