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Abstract

A Gram- stain- negative, rod- shaped bacterial strain, designated Vibrio floridensis IRLE0018 (=NRRL B- 65642=NCTC 14661), was 

isolated from a cyanobacterial bloom along the Indian River Lagoon (IRL), a large and highly biodiverse estuary in eastern 

Florida (USA). The results of phylogenetic, biochemical, and phenotypic analyses indicate that this isolate is distinct from 

species of the genus Vibrio with validly published names and is the closest relative to the emergent human pathogen, Vibrio 

vulnificus. Here, we present the complete genome sequence of V. floridensis strain IRLE0018 (4 535 135 bp). On the basis of the 

established average nucleotide identity (ANI) values for the determination of different species (ANI <95 %), strain IRLE0018, 

with an ANI of approximately 92 % compared with its closest relative, V. vulnificus, represents a novel species within the genus 

Vibrio. To our knowledge, this represents the first time this species has been described. The results of genomic analyses of 

V. floridensis IRLE0018 indicate the presence of antibiotic resistance genes and several known virulence factors, however, its 

pathogenicity profile (e.g. survival in serum, phagocytosis avoidance) reveals limited virulence potential of this species in con-

trast to V. vulnificus.

INTRODUCTION

The family Vibrionaceae encompasses a highly diverse group of aquatic Gram- negative bacteria [1, 2]. The family includes some 
important human pathogens such as Vibrio cholerae, the etiological agent of the severe diarrheal disease cholera [3–5], Vibrio 
vulnificus, an emergent pathogen source of a fulminant septicemia [6–8], and Vibrio parahaemolyticus, which causes seafood- 
associated gastrointestinal infections [9, 10]. We recently surveyed a large estuary in Eastern Florida, the Indian River Lagoon, in 
search of potentially pathogenic Vibrios [11]. We sampled different fractions and reservoirs during our survey including oysters, 
copepods and cyanobacteria as, besides inhabiting the water column, species of the genus Vibrio are known to be associated with 
several dwellers in their natural environment [12–15]. In one sample associated with a cyanobacterial bloom in Shepard’s Park 
(27° 11′ 48.864″ N; 80° 15′ 33.172″ W), we identified a strain representing a novel species of the genus Vibrio, which we term 
Vibrio floridensis IRLE0018, and sequenced its genome. The results of bioinformatic analyses indicate that V. floridensis is the 
closest known relative to V. vulnificus, which is endemic to this area, yet does not appear to possess virulence- associated traits 
(e.g. it is serum- sensitive and does not exhibit phagocytosis resistance)
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ISOLATION AND ECOLOGY

Cyanobacterial samples from Shepard Park were collected in September 2018 in triplicates and transported on ice until arrival at 
the laboratory. Enrichment and screening was performed based on modified protocols for isolation of species of the genus Vibrio 
[16, 17]. Briefly, cyanobacterial samples were pelleted, supernatant removed, and pellets were homogenized in phosphate buffered 
saline (Gibco) by vortexing. Samples from each replicate were cultured in alkaline peptone water (1 : 5 v/v) overnight at 37 °C for 
enrichment. Enriched cultures were then serially diluted and plated on CaV (CHROMagar), a selective agar for species of the 
genus Vibrio. Turquoise blue colonies (potential V. cholerae or V. vulnificus) were further screened on thiosulfate citrate bile salts 
sucrose (TCBS; Sigma) agar plates. Colonies that appeared turquoise blue on CaV and green on TCBS were considered potential 
isolates of V. vulnificus and were further confirmed by PCR using thiF as a gene marker [11]. The gene encodes a sulphur carrier 
protein adenylyltransferase and was recently determined to be a highly reliable gene marker to identify isolates of V. vulnificus 
and distinguish them from isolates of other species of the genus Vibrio [11]. This initial screening indicated that strain IRLE0018 
was potentially an isolate of V. vulnificus.

GENOME FEATURES

To determine more precisely the phylogeny of the strain, genomic DNA of IRLE0018 was extracted using the Gentra Puregene 
Yeast/Bact. Kit (Qiagen). DNA libraries were prepared using the Nextera DNA Flex Library Prep Kit from Illumina following the 
manufacturer’s instructions and sequenced using the iSeq100 Sequencing System (Illumina). Sequenced genomes were analysed 
using the BaseSpace Sequence Hub (Illumina). The generated reads were trimmed and assembled using Trimmomatic v0.36 [18] 
and SPAdes v3.11.1 [19], respectively. The draft genome of IRLE0018 consisted of 61 contigs (4 535 135 bp) with a DNA G+C 
content of 46.6 % and 4044 annotated genes (Table 1). All genome- sequence- related data are summarized in Table 1.

The analysis of divergence with respect to the reference strain of V. vulnificus CMCP6 showed an average nucleotide identity 
(ANI) [20] value of 90.73 % (coverage 77.58 %; Table 2). Considering the established values for the determination of different 

Table 1. Sequencing and annotation data for V. floridensis IRLE0018T

Genomic features IRLE0018

Genome length (bp) 4 535 135

Number of chromosomes 2

Genome coverage (×) 50

Average DNA G+C content (%) 46.6

Coding density (%) 88

Number of contigs 61

Number of coding sequences 4044

Number of tRNAs 45

Number of rRNAs 6

GenBank accession number JAKGCY000000000

Number of plasmids 0

BioProject number PRJNA794138

BioSample number SAMN24611338

16 s rRNA accession number OM310777

Table 2. Average nucleotide identity of V. floridensis IRLE0018T compared with V. vulnificus

Comparison to Vibrio vulnificus IRLE0018

ANI chromosome I (%, sd) 92.42±0.61

Coverage chromosome I (%, sd) 76.04±2.63

ANI chromosome II (%, sd) 92.30±1.13

Coverage chromosome II (%, sd) 52.25±1.99
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species (ANI less than 95 %), these values indicate that this genome represents a novel species closely related to V. vulnificus. The 
in- silico comparison of DNA–DNA hybridization (DDH) also showed consistent values with genomes of different species (63.5 %, 
confidence interval 59.7–67.1). Subsequently, the location within the family Vibrionaceae was analysed through a phylogenomic 
analysis with reference genomes (based on NCBI) of 44 species. Using Phylophlan3 [21], a total of 374 genes were used to clas-
sify the sequences phylogenomically (Fig. 1) using the following parameters: -d phylophlan -t a –diversity medium –accurate -f  
supermatrix_ aa. cfg. Escherichia coli K12 was used as an outgroup. IQ- TREE [22] with Le and Gascuel plus amino acid frequencies 
plus four gamma categories (LG+F+G4) amino acid model and an ultrafast bootstrap of 1000 replicates were used [23]. While 
ANI indicated that IRLE0018 represents a different species from V. vulnificus, phylogeny indicated that it is also the most closely 

Fig. 1. Phylogenetic tree V. floridensis IRLE0018T based on protein coding genes. The phylogenetic tree was reconstructed using 374 protein coding 

genes common to 44 species within the family Vibrionaceae. The phylogenetic tree was reconstructed using Phylophlan3 with an ultrafast bootstrap 

of 1000 replicates. Escherichia coli K12 was used as an outgroup.
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related species to V. vulfinicus within the Vulnificus clade consisting of three species, Vibrio cidicii, Vibrio navarrensis and V. 
vulnificus. Therefore, on the basis of these considerations, we have determined that IRLE0018 is a novel species which we refer 
to as Vibrio floridensis (derived from ‘Floridian’: native of Florida or that inhabits Florida).

PHYSIOLOGY

V. floridensis IRLE0018 was routinely cultured in Luria–Bertani (LB) media overnight. On LB agar, cells appeared as translucent, 
smooth, and circular colonies with a diameter of 2–3 mm. Gram- negative staining was confirmed using standard Gram’s reaction. 
Cells exhibited a rod- shaped morphology typical of strains of members of the family Vibrionaceae, as observed using Zeiss Axio 
Observer inverted microscope (Carl Zeiss) (Fig. S1, available in the online version of this article). The biochemical profile of V. 
floridensis IRLE0018 was determined using the API 20E Microbial Identification kit and reagents (BioMerieux) in accordance 
with the manufacturer’s protocol, with 0.85 % NaCl for cell suspensions [24, 25]. The oxidase test was performed by adding oxidase 
reagent (Oxidrop, Hardy Diagnostics) to a patch of colonies. Biochemical profiles of V. floridensis IRLE0018 were compared with 
those of type strains from its closest phylogenetic neighbours, Vibrio cidicii LMG 29267T [26], Vibrio navarrensis LMG 15976T [26] 
and Vibrio vulnificus B324T [27]. The effect of salinity and pH on the growth of IRLE0018 was studied using Biolog Phenotypic 
Microarrays PM9 and PM10 (Biolog) following the manufacturer’s protocol. Plates were incubated at 37 °C using the Tecan 
Sunrise microplate reader (Tecan) and optical density (OD) was measured at 595 nm using the Magellan plate reader software 
(Tecan). Effects of temperature were examined by incubating 1 : 100 dilution of cells overnight in LB or LB supplemented with 
2 % NaCl (LB2 %) at 25, 30, 37 or 42 °C with shaking, using the Tecan system. The biochemical and physiological characteristics 
are summarized in Table S1. All experiments were performed in duplicates (Biolog) or triplicates (all others) and compared 
with results for V. vulnificus CMCP6 and V. cholerae N16961, commonly used representatives of these pathogenic species of the 
genus Vibrio.

Phenotypic and biochemical profiles that differ among the three species related closely to V. floridensis IRLE0018 were also 
examined and compared to identify features unique to IRLE0018. Traits examined are listed in Table 3 and phenotypic data for 
each type strain were extracted from previously published sources. Briefly, to examine swarming, marine broth was prepared 
according to the manufacturer’s instructions and supplemented with 0.3 % agar. Inoculated plates were incubated at 25 °C over-
night. Effects of temperature were examined by inoculating individual colonies in LB and incubating them overnight under aerobic 
conditions at 4, 20 and 25 °C. All other biochemical data for IRLE0018 were extracted from data collected from PM1, PM2a and 
API20E (Tables S1–S3). Comparisons of biochemical and phenotypic characteristics of IRLE0018 with type strains of the closest 
phylogenetic neighbours (V. cidicii LMG 29267T, V. navarrensis LMG 15976T, V. vulnificus B324T) reveal that all are positive for 
oxidase, indole, glucose fermentation and growth at 30 and 37 °C and negative for arginine dihydrolase, urease, myo- inositol, 
growth at 4 °C and growth in nutrient broth supplemented with 0 and 10% NaCl (Table 3). The inability of IRLE0018 to utilize 
citrate distinguishes it from V. navarrensis and V. vulnificus and subsequent test for lysine decarboxylase can distinguish it from 
V. cidicii that lacks this enzyme.

Given that the closest relative of the novel species V. floridensis is the emergent human pathogen V. vulnificus, we sought to 
further examine differences between the two species at the genome level. The common part of the IRLE0018 genome with the 
commonly used V. vulnificus reference strain, CMCP6, was excluded using CD- HIT- 2D [28] and leaving for functional analysis 
using the SEED Subsystems database [29] those sequences that were unique (Fig. S2). The highest differences between the two 
strains were observed for genes associated with cell wall and capsule as well as carbohydrate utilization. Carbohydrates are critical 
sources of nutrients for microbes and fuel a number of important biochemical and metabolic pathways [30, 31]. The ability to 
utilize a diverse set of carbon sources not only ensures survival of the bacteria in the environment, particularly when faced with 
competition for limited nutrients [31], but is also crucial for virulence and survival of pathogens within the host [32–35]. Since 
carbohydrate utilization had one of the highest differences in gene content between the two strains, we reasoned that V. floridensis 
may utilize unique carbon sources. We examined the ability of V. floridensis IRLE0018 to metabolize a diverse range of carbon 
sources and compared it to the carbon source utilization profile of V. vulnificus CMCP6 using Biolog phenotypic microarrays 
PM1 and PM2a (Biolog) [36] following the manufacturers protocol. Our analyses indicate that the novel species V. floridensis 
IRLE0018 can utilize several carbon sources to a higher extent (fold change greater than 1.5) than V. vulnificus CMCP6 (Fig. 2, 
Tables S2 and S3). From PM1, these include l- proline, d- glucosaminic acid, myo- inositol, tricarballylic acid, mso- tartaric acid, 
1,2- propanediol and monomethyl succinate and from PM2a, α-cyclodextrin, butyric acid, hydroxy- l- proline, glycine, l- histidine 
and caproic acid. Interestingly some of these sources are essential for metabolism and virulence in other bacteria such as - proline 
[34], myo- inositol [37], tricarballylic acid [38], glycine [39] and l- histidine [40].

V. floridensis IRLE0018 was isolated from a region endemic to V. vulnificus outbreaks [11]. Given the close relatedness between the 
two species, we speculated that IRLE0018 may harbour pathogenic characteristics, similar to those of V. vulnificus. To elucidate the 
virulence potential of IRLE0018, first, we analysed all protein- coding genes for signatures of antibiotic resistance or the presence 
of known virulence genes using MegaRES [41] and Virulence Factors Database [42] respectively. We found genes related to efflux 
pumps and target alterations for several drug classes such as fluoroquinolones, macrolides, tetracyclines, nitroimidazoles and 
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peptide antibiotics (Table S4). To functionally validate the genomic resistance profile, we exposed IRLE0018 to several antibiotics 
(Fig. 3a) typically recommended by the Centres for Disease Control and Prevention for the treatment of various species of the 
genus Vibrio [43] using a protocol previously described [11]. Resistance was defined as growth of at least 2 mm in the respective 
antibiotics, while strains exhibiting no growth were classed as sensitive, and any intermediate growth diameter was considered 
as intermediate resistance. Validating the antibiotic resistance signatures observed in its genome, IRLE0018 exhibited resistance 
or intermediate resistance patterns similar to those of V. vulnificus CMCP6 for multiple antibiotics such as oxytetracycline, 
imipenem, fosfomycin, sulfadiazine and polymyxin B (Fig. 3a). Interestingly, while oxytetracycline is one of few antibiotics that 
render almost all V. vulnificus strains susceptible [11, 44], IRLE0018 remained moderately resistant to it. On the other hand, like 
most strains of V. vulnificus, IRLE0018 was found to be susceptible to nucleic acid and protein synthesis inhibitors like nalidixic 
acid, chloramphenicol, kanamycin and trimethoprim and the cell wall synthesis inhibitor ampicillin.

Among the virulence factors detected in the genome of V. floridensis IRLE0018 (Table S5), the capsular polysaccharide (CPS) 
is of particular interest, since it is the most critical virulence factor associated with V. vulnificus pathogenicity. The CPS of 
V. vulnificus is responsible for resistance to complement- mediated killing in the serum as well as evasion of the host innate 
immune system by conferring antiphagocytic abilities [45–49]. Furthermore, serum resistance has often been correlated with 
the ability of bacteria to utilize and transport sialic acid [11, 50], a carbohydrate important for host–pathogen interactions 
[32, 33, 35]. Additionally, clinical strains of V. vulnificus have been shown to induce macrophage apoptosis during host 

Table 3. Phenotypic characteristics differentiating V. floridensis IRLE0018 from closely related species. Characteristics of closely related type strains 

were obtained from previous reports unless otherwise indicated. All strains are positive for oxidase, indole, glucose fermentation, assimilation of 

cellobiose, growth in nutrient broth supplemented with 1.5 % NaCl (30 °C) and growth at 30 and 37 °C and negative for Voges–Proskauer test, arginine 

dihydrolase, urease, myo- inositol, swarming (marine agar, 25 °C), assimilation of melbiose, growth at 4 °C and growth in nutrient broth supplemented 

with 0 and 10% NaCl. The differential characteristics distinguishing IRLE0018 from V. vulnificus are indicated in bold type

Strains: 1,V. floridensis IRLE0018T; 2, V. cidicii LMG 29267T; 3, V. navarrensis LMG 15976T; 4, V. vulnificus B324T. +, Positive; –, Negative; w, weakly positive, 

v, variable, nd, no data available.

Citrate utilization − − + +

Lysine decarboxylase + − − +

Ornithine decarboxylase − − − +

Ortho- nitrophenyl-β-galactoside (ONPG) + − + +

Acid production from:

  α-Methyl- d- glucoside − + − −

  - Galactose + − − +

  l- Rhamnose − + − −

  d- Sorbitol − + − −

  Assimilation of:

  l- Arabinose w v v −

  d- Mannose + + v +

  l- Rhamnose − + + −

  l- Serine + + + −

  d- Trehalose + + + −

Growth in nutrient broth (at 30 °C) supplemented with:

  6.5 % NaCl + + + −

  8 % NaCl − + − −

Growth at:

  20 °C + nd nd +

  25 °C + nd nd +

Phenotypes for V. cidicii LMG 29267T and V. navarrensis LMG 15976T were obtained from [26].

Phenotypes for V. vulnificus B324T were obtained from [27].
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Fumaric Acid
Maltotriose
ᴅ-Cellobiose
ʟ-Malic Acid

ʟ-Aspartic Acid
ᴅ-Fructose

Inosine
Thymidine
ᴅ-Galactose

Adenosine
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ᴅ,l-Malic Acid
ʟ-Glutamine
ʟ-Asparagine
ʟ-Threonine

ʟ-Alanyl Glycine
Succinic Acid
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N-Acetyl-ᴅ-Glucosamine
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ᴅ-Saccharic Acid

p-Hydroxyphenylacetic Acid
Formic Acid

m-Hydroxyphenylacetic Acid
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ʟ-Galactonic Acid-γ-Lactone

Glyoxylic Acid
α-Methyl-ᴅ-Galactoside

2-Aminoethanol
Glycolic Acid

Adonitol
ʟ-Rhamnose

ʟ-Fucose
Tyramine

ᴅ-Melibiose
Negative Control

Dulcitol
ʟ-Arabinose

ᴅ-Galacturonic Acid
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ʟ-Lyxose
ᴅ-Ribose

Lactulose
Sucrose
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ᴅ-Threonine

ᴅ-Galactonic Acid-γ-Lactone
ᴅ-Aspartic Acid
1,2-Propanediol

Tween 80
Tween 20
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Monomethyl Succinate
meso-Tartaric Acid
Tricarballylic Acid

myo-Inositol
ᴅ-Sorbitol

ᴅ-Malic Acid
ᴅ-Glucosaminic Acid

ᴅ-Fructose 6-Phosphate
ʟ-Proline

β-Methyl-ᴅ-Glucoside
Propionic Acid

ᴅ-Glucuronic Acid
Bromosuccinic Acid

Methyl Pyruvate
Glycerol

ᴅ,ʟ-α-Glycerol-Phosphate
ᴅ-Glucose 6-Phosphate

ᴅ-Mannitol
Citric Acid

1

2

3

4

Vibrio vulnificus

CMCP6

Vibrio floridensis

IRLE0018

γ-Cyclodextrin
β-Methyl-ᴅ-Galactoside

Glycogen
Dextrin

ʟ-Arginine
Laminarin
ʟ-Ornithine

ᴅ-Glucosamine
Succinamic Acid

ʟ-Lysine
ᴅ-Lactic Acid Methyl Ester

Inulin
Dihydroxy Acetone

2-Deoxy-ᴅ-Ribose
Turanose

ᴅ-Arabinose
Oxalomalic Acid

5-Keto-ᴅ-Gluconic Acid
ʟ-Phenylalanine

2,3-Butanediol
ʟ-Leucine

Arbutin
Palatinose

ʟ-Alaninamide
3-Hydroxy 2-Butanone

Stachyose
Melibionic Acid

Maltitol
ᴅ-Melezitose
ᴅ-Tagatose
ᴅ,ʟ-Carnitine
Quinic Acid

ʟ-Pyroglutamic Acid
ʟ-Methionine

β-Methyl-ᴅ-Glucuronic Acid
2,3-Butanedione
ᴅ,ʟ-Octopamine

Mannan
Citraconic Acid

ʟ-Arabitol
Putrescine
Amygdalin

β-Methyl-ᴅ-Xyloside
ᴅ-Raffinose

α-Ketovaleric Acid
Sedoheptulosan

Acetamide
N-Acetyl-ᴅ-Glucosaminitol

Citramalic Acid
i-Erythritol

Chondroitin Sulfate C
β-ᴅ-Allose

α-Methyl-ᴅ-Mannoside
Sebacic Acid

Negative control
3-Methyl Glucose

ᴅ-Arabitol
Lactitol

γ-Aminobutyric Acid
ʟ-Valine

N-Acetyl-ʟ-Glutamic Acid
Oxalic Acid
ʟ-Glucose

Sec-Butylamine
ʟ-Sorbose
ᴅ-Frucose

ʟ-Tartaric Acid
ʟ-Isoleucine

Salicin
β-Hydroxybutyric Acid

Xylitol
Malonic Acid

ᴅ-Tartaric Acid
Capric Acid

α-Methyl-ᴅ-Glucoside
3-0-β-ᴅ-Galacto-pyranosyl-ᴅ-Arabinose

ᴅ-Ribono-1,4-Lactone
Itaconic Acid
ʟ-Homoserine

4-Hydroxybenzoic Acid
2-Hydroxybenzoic Acid
ᴅ-Aminovaleric Acid

Sorbic Acid
Gentiobiose

Pectin
γ-Hydroxybutyric Acid

Caproic Acid
ʟ-Histidine

Glycine
Hydroxy-l-Proline
β-Cyclodextrin

Gelatin
N-Acetyl-Neuraminic Acid
N-Acetyl-ᴅ-Galactosamine

Butyric Acid
α-Cyclodextrin

Vibrio vulnificus

CMCP6

Vibrio floridensis

IRLE0018

Fig. 2. Carbon source utilization of V. floridensis IRLE0018. Phenotypic microarrays of V. floridensis IRLE0018 were produced using Biolog plates PM1 

and PM2a, which contain a wide variety of carbon sources, and compared with those for its close relative V. vulnificus CMCP6. The heat map represents 

the fold change of the area under the curve for each carbon source and shows the average levels of carbon utilization of each strain relative to the 

negative control.
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Fig. 3. Virulence potential of V. floridensis IRLE0018. a) Antibiotic resistance profile. Red: resistant; light red: intermediate resistance; white: sensitive. 

b)  Resistance to normal pooled human serum. c)  Utilization of sialic acid as a sole carbon source in the presence of 1 % NaCl and d) 3 % NaCl. 

e) Evasion of phagocytosis by THP- 1 monocytes f) Induction of apoptosis of THP- 1 monocytes. All experiments were performed in triplicate. Statistical 

comparisons were made using the Student’s t- test. **P <0.01. *P <0.05. PB, polymyxin B; SZ, sulfadiazine; FOS, Fosfomycin; SM, streptomycin; GM, 

gentamycin; KAN, kanamycin; IPM, imipenem; OCT, oxytetracycline; AMP, ampicillin; CM, chloramphenicol; NA,nalidixic acid; TMP, trimethoprim.
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colonization [51, 52]. We therefore investigated the ability of V. floridensis IRLE0018 to a) resist serum, b) utilize sialic acid 
as the sole carbon source, c) evade phagocytosis and d) induce macrophage apoptosis. Serum resistance was examined by 
exposing exponential- phase cells at an optical density of 0.15 to 0.25 to normal pooled human serum (Fisher Bioreagents) 
for 2 h and measuring the colony- forming units (CFUs) before and after exposure [11]. Unlike V. vulnificus CMCP6, which 
was not only resistant to but also able to grow in human serum, V. floridensis IRLE0018 was extremely sensitive (Fig. 3b). 
Furthermore, V. floridensis IRLE0018 was unable to utilize N- acetylneuraminic acid (Chem- Impex International), the 
predominant form of sialic acid in human cells, as the sole carbon source when grown for up to 24 h (Fig. 3c, d). From these 
results, it appears that, despite harbouring genes associated with CPS, V. floridensis IRLE0018 is serum- sensitive, indicating 
that this bacterium may not possess pathogenic potential unlike its closest relative V. vulnificus. Resistance to phagocytosis 
was evaluated using THP- 1 human monocytic cells according to a modified protocol [53]; THP- 1 monocytes were infected 
with bacterial cells (OD 0.5) at a multiplicity of infection (MOI) of 10 for 1 h. Extracellular bacteria were killed by gentamicin 
(100 µg ml−1) treatment for 30 min and internalized bacteria were enumerated by plate count (CFU ml−1). Apoptosis of 
THP- 1 monocytes exposed to bacterial cells (MOI 10) for 4 h was measured using a CyQUANT LDH Cytotoxicity Assay 
kit (Invitrogen). IRLE0018 was internalized to a significantly greater extent (> 1 log) than V. vulnificus CMCP6 (Fig. 3e), 
further confirming the reduced virulence of this strain. On the other hand, V. floridensis IRLE0018 induced macrophage 
apoptosis (Fig. 3f), albeit to a lesser extent than V. vulnificus CMCP6, upon infection of THP- 1 monocytes, indicating a 
partially virulent phenotype.

Overall, on the basis of the ANI and the results of sequence analysis, V. floridensis IRLE0018 is a novel species closely related to 
V. vulnificus. The results of phylogenetic, morphological, chemotaxonomic and physiological analyses indicate that this cyano-
bacterial isolate is distinct from other species of the genus Vibrio and its pathogenic profile exhibits a reduced virulence potential 
compared with V. vulnificus.

DESCRIPTION OF VIBRIO FLORIDENSIS SP. NOV.

Vibrio floridensis ( flo. ri. dien’sis. N.L. masc. adj. floridensis, pertaining to Florida).

The bacterium is Gram- stain- negative, rod- shaped and non- sucrose fermenting, forming green colonies on TCBS. Colonies 
grown on LB agar appear as translucent, smooth and circular with a diameter of 2–3 mm. Biochemical characteristics of 
IRLE0018 include positive for oxidase, galactosidase, lysine decarboxylase, indole, galactose fermentation, glucose fermenta-
tion, amygdalin fermentation, assimilation of cellobiose, d- mannose, l- serine, and d- trehalose, and able to weakly assimilate 
l- arabinose. The type strain is able to grow at temperatures ranging from 20- 37˚C in LB supplemented with 0.5 and 2% NaCl, 
and grow in LB supplemented with 1.5 and 6.5% NaCl at 30˚C. Phenotypic screening of the bacterium showed optimal growth 
at salinities ranging from 1- 3% and 5.5%. The strain was also able to tolerate pH ranging from 5.5- 10. l- proline, myo- inositol, 
tricarballylic acid, glycine, and l- histidine can be used as sole carbon sources. On the other hand,V. floridensis IRLE0018 is 
negative for citrate utilization, ornithine decarboxylase, arginine dihydrolase, Voges- Proskauer test, and urease and unable 
to ferment α-methyl- d- glucoside, l- rhamnose, d- sorbitol, and myo- inositol, assimilate melbiose and l- rhamnose, grow at 
4°C and grow in nutrient broth supplemented with 0 and 10% NaCl (Table 3). IRLE0018 exhibits resistance to antibiotics 
such as oxytetracycline, imipenem, fosfomycin, sulfadiazine and polymyxin B. In addition, is sensitive to serum and unable 
to evade phagocytosis by ThP- 1 monocytes.

The type strain, V. floridensis IRLE0018 (=NRRL B- 65642=NCTC 14661) was isolated from a cyanobacterial bloom along 
the Indian River Lagoon (IRL), a large and highly biodiverse estuary in eastern Florida (USA). The genome size of the type 
strain is 4.5 Mb with an average DNA G+C content of 46.6 %. The genome of the type strain V. floridensis ILRE0018 has a 
median ANI value of approximately 92 % to the closely related V. vulnificus CMCP6.
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