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Genetic diversity of Vibrio on natural versus artificial substrates across the Sargasso Sea 

Conclusions 
• Substrates support a somewhat uniformly rich  

community of Vibrio species with varying evenness  
 
• All substrates demonstrated unique morphotypes 

and eight morphotypes were seen on all substrates 
 

• We only found three of the 71 known Vibrio species, 
suggesting that the Sargasso Sea selects for different  
species of Vibrio than other areas 

 

 

•  None of the species found in a study of the North 
Atlantic Coast were found in this study, suggesting 
that open ocean Vibrio communities may be quite 
distinct from coastal communities (Polz 2004) 

 
• V. alginolyticus, an opportunistically pathogenic 

species of Vibrio, is present on all substrates 
 

• Future work: investigate the differences in Vibrio 
metabolism resulting in distinct morphotypes 

 

 

 

Policy Implications 
 

• Comprehending the regional diversity of Vibrio species 

provides a baseline for ascertaining the health of stressed 

and unstressed pelagic ecosystems 
 

• Due to some Vibrio species pathogenicity, their ability to raft 

on plastic holds serious ramifications for management of this 

prominent and persistent abiotic substrate 
 

• Understanding the composition of Vibrio communities on 

biotic pelagic organisms provides insight into which species 

of bacteria should be present to maintain healthy aquaculture 

stocks of these organisms 
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Abstract 
Microbial life forms dominate global marine biomass, yet their ecological 

niches are poorly understood. The bacterial genus Vibrio encompasses a 

vast diversity of species that provide interesting applications for science 

and a global concern for public health. Most studies of Vibrio biodiversity 

focus on coastal ecosystems while open ocean Vibrio remain largely 

unstudied. A critical function of microbiota is attachment to surfaces, both 

biotic or abiotic. Transit on these substrates is known as rafting. To 

ascertain how Vibrio interact with biotic and abiotic substrates in the 

ocean, we cultured samples of Vibrio adhered to leptocephali, phyllosoma, 

Sargassum sp. and marine plastic debris on plates specific to Vibrio sp. 

We found that morphologically distinct colonies of Vibrio were not 

genetically distinct. Species of Vibrio were not specific to substrate nor to 

geographic location but strains within these species were selective for 

certain substrates. Though Vibrio species did not show selectivity for the 

different substrates along the cruise track, cultured Vibrio were distinct 

from those sampled in coastal regions. 
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Introduction/Hypotheses 
This study focuses on the morphological and genetic diversity of Vibrio  

on select substrates throughout a latitudinal transect of the Sargasso Sea. 

  

This study investigates if: 

1. Phenotype mirrors genotype 

• Distinct morphotype leads to distinct HSP60 sequences 

• Identical morphotypes cluster on a phylogenetic tree 

2. Vibrio diversity differs between substrates 

• Different richness, or distinct species of Vibrio 

• Different evenness, or proportions of Vibrio species 

3. Morphotypes and HSP60 sequences of Vibrio from all substrates differ 

with latitude 
 

Figure 5: Phylogenetic tree of Vibrio species cloned from each substrate at each  sampling station. 

Colors in the left column represent the substrate that the substrate that the colony was streaked from 

and the color spectrum on the right represent sampling station number. Closest related type species 

shown with accession number. Tree rooted with HSP60 from Enterbacter cloacae. 

  

Figure 1: Sampling Plan 

A) Samples collected from the surface, ~10m, and ~200m depth at stations between St. Croix and Bermuda. Tows conducted at 2 knots from 0000 to 

0030 

B) One sample of each substrate (when available) was selected and rinsed in 0.2 µm filtered seawater, then stamped onto a CHROMagar™ Vibrio plate. 

Colonies were morphotyped based on color, opacity, shape, and texture 

C) For seven stations from St. Croix to Bermuda, two colonies, one classified as the common morphotype and one distinct, per substrate when available 

were transferred to a seawater tryptone plate and DNA was extracted. H279 and H280 primers were used to isolate the HSP60 genes and PCR products 

were sequenced  
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Methods 

Results and Discussion 
Hypothesis 1. Phenotype does not mirror genotype 

• Community structure of morphotypes (Figure 4) does not mirror Vibrio species (Figure 2, 
Figure 3) 

• Microbial metabolism, which could be influenced by environmental conditions, may dictate 
morphotypes and cannot  be described by genetic identifiers 

Hypothesis 2. Vibrio richness and evenness vary between morphotype and genotype 
• Morphotype findings: about half of the morphotypes were unique to a single substrate, all 

substrates had unique morphotypes 
• Sargassum exhibited the most unique morphotypes and the most morphotypes overall (70% 

of all morphotypes), probably due to its symbiosis with other marine organisms 
• Genetic findings: species richness is uniform but species evenness differs between substrates 

(Figure 2) 
Hypothesis 3. Trends in genetic differences could not be seen between individuals of a single 
species across substrates or latitudes (Figure 5) 
 

Figure 2: Proportions of Vibrio species on each substrate, categorized by closest related BLAST species. Vibrio 12F11 is present in smaller proportions 
on natural substrates but was the dominant species found on Plastic. Vibrio harveyi is present in smaller proportions on all substrates but composed 
42% of colonies on Sargassum. 
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Figure 3: Proportion of Vibrio strains on each substrate, categorized by the most related strain. 
 

Figure 4: Venn diagram of morphotypes seen categorized by substrate. All substrates 
had unique morphotypes and eight morphotypes were seen on all substrates.  
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