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Abstract
With the rise of Next-Gen sequencing there has been a strong 
push for the implementation of a genomic based metric to 
supplement and eventually replace phenotypic methods. Due to 
this, old genera are being reexamined and their descriptions 
being emended. The Flavobacterium genus is one of the genera 
targeted for analysis. It is an old genus that has come under 
critique in past years. Genomic analysis of key members have 
shown at least two clusters that have potential to be novel 
genera. Further genomic and phenotypic analysis have shown 
several key differences that differentiate the clusters from the 
type species of Flavobacterium. 

Background
• The Flavobacterium genus consists of over 140 members
• Established in 1923 with the type species F. aquatile (1889)
• Members described primarily with phenotypic methods
• With the rise of next-gen sequencing there has been an effort 

to define a genomic metric to differentiate species.
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Conclusions: 
• Genomic based metrics can successfully differentiate bacterial lineages.
• Genomic comparisons can be used to find specific phenotypic differences that would 

define a lineage.
• Flavobacterium could potentially be divided into many new genera.
• Many genera are in a similar state as Flavobacterium, as such, a large amount of 

taxonomic revision is necessary in bacterial phylogeny. 

Figure 1: Shortened 16s rRNA neighbor-joining tree. F. aquatile in green. 
Genomes of note marked in red. Tree contains subset of genomes for ease 
of study.  
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Figure 2: Venn-Diagram showing shared and unique genes with F. aquatile.

Genomic analysis identified many operons present in the clusters, but not in F. aquatile. 
• 36 Flexirubin synthesis genes.
• Multiple complex carbohydrate metabolism operons.
• Nitrite reduction operon.

Table 3: Average amino acid identity (AAI) and 
Reciprocal orthology score average (ROSA = AAI2*%BBH) analysis

Table 2: Biolog GenIII results.
• F. aquatile shows differences from most other species in sensitivity to salt, 

pH, nalidixic acid, vancomycin, lactate  and utilization of fructose, rhamnose, 
N-Ac-glucosamine, glucuronic acid, galacturonic acid.
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Table 1A 16s rRNA % differences for organisms in cluster B. 16s rRNA % 
differences for organisms in cluster 2.
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Average Amino Acid Identity (AAIr) - Genus Threshold ~75.   

1 2 3 4 5 6 7 8 9 10 11

Flavobacterium hibernum 1 85.9 83.6 82.6 81.7 82.3 79.7 71.6 70.6 67.9 67.5
Flavobacterium chilense 2 54.5 84.2 83.1 81.0 82.3 78.2 71.8 71.3 67.7 67.6

Flavobacterium denitrificans 3 52.1 49.7 84.8 81.9 82.6 77.9 71.6 71.6 68.4 67.9
Flavobacterium johnsoniae 4 49.5 51.5 52.0 80.2 82.5 77.1 71.0 71.6 67.6 67.2

Flavobacterium chungangense 5 48.0 48.1 49.8 50.0 80.9 76.8 71.1 71.8 67.6 67.5
Flavobacterium reichenbachii 6 45.3 43.4 46.5 43.8 46.4 76.3 71.1 71.3 67.2 67.4

Flavobacterium hydatis 7 42.3 41.9 39.3 38.7 36.8 35.5 72.5 71.4 68.0 67.5

Flavobacterium succinicans 8 33.0 32.0 33.6 30.4 30.3 30.9 32.7 71.0 67.5 68.6
Flavobacterium daejeonense 9 30.2 28.5 31.5 29.4 29.3 32.1 27.0 30.4 68.0 67.9

Flavobacterium soli 10 27.8 26.8 28.8 26.5 26.9 27.0 26.5 28.8 25.8 69.0
Flavobacterium aquatile 11 27.1 25.9 27.6 25.5 26.0 25.7 26.2 30.6 25.8 32.2

Reciprocal Orthology Score Average (ROSA) - Genus Threshold ~35.

Average Amino Acid Identity (AAIr) Genus Threshold ~75

1 2 3 4 5 6

Flavobacterium saliperosum S13 1 88.8 84.9 80.4 82.6 69.1

Flavobacterium cauense R2A-7 2 66.4 84.6 80.9 82.5 69.1

Flavobacterium limnosediminis JC2902 3 56.7 55.3 79.3 85.4 68.5

Flavobacterium suncheonense DSM17707 4 53.6 52.7 47.7 79.1 68.2

Flavobacterium enshiense DK69 5 53.0 52.1 57.6 47.2 68.3

Flavobacterium aquatile LMG 4008 6 34.0 33.5 31.6 32.4 30.5

Reciprocal Orthology Score Average (ROSA) Genus Threshold ~35
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