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16s rRNA gene sequencing studies were performed on Dermabacter hominis and four meso-diaminopimelic 
acid-containing species of the genus Brevibacterium. Phylogenetic analysis revealed a close association between 
Dermabacter hominis and representatives of the lysine-containing genera Arthrobacter, Micrococcus, and 
Renibacterium. By contrast, the genus Brevibacterium formed a distinct line of descent within the high-guanine- 
plus-cytosine-containing actinomycetes, displaying no specific affinity with any other organism examined. 
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The genus Brevibacterium was created by Breed (l), with 
Brevibacterium linens as the type species, for a diverse group of 
gram-positive, short, nonbranching, rod-shaped bacteria. For a 
number of years the taxonomy of the genus was unsatisfactory, 
with species displaying a range of different phenotypes. In 1980 
the genus Brevibacterium was redefined (3) primarily on the 
basis of chemotaxonomic criteria and restricted to the mycolic 
acid-less, meso-diaminopimelic acid (wall type rn-A,pm-di- 
rect)-containing species Brevibacteriurn linens and Brevibacte- 
rium iodinum. Two additional species, Brevibacterium casei and 
Brevibacterium epidermidis, were subsequently assigned to the 
genus (2). More recently, Jones and Collins (7) described a 
new genus, Dermabacter, for some gram-positive asporogenous 
rod-shaped diphtheroids from human skin. Chemotaxonomi- 
cally, Dermabacter hominis resembles species of the genus 
Brevibacterium in lacking mycolic acids and in containing cell 
walls based on rn-A,pm (7). Dermabacter hominis, however, 
differs physiologically from brevibacteria in being facultatively 
anaerobic and in producing acid from glucose and other sugars 
in peptone media (7). 16s rRNA cataloging studies (11) have 
shown that the type species of the genus Brevibacterium, 
Brevibacterium linens, forms a distinct line of descent within the 
high-guanine-plus-cytosine-containing gram-positive bacteria. 
To date, however, there is no information on the phylogenetic 
position of other members of the genus (viz., Brevibacterium 
casei, Brevibacterium epidermidis, and Brevibacterium iodinum) 
or on the amycolate, m-A,pm wall-containing species Derma- 
bacter hominis. Therefore, in order to investigate the phyloge- 
netic affinities of these taxa, we have determined their almost 
complete 16s rRNA gene sequences. 

Chromosomal DNA was prepared from Dermabacter homi- 
nis NCFB 2769T, Brevibacterium casei NCDO 204gT, Brevibac- 
terium epidermidis NCDO 2286T, Brevibacterium iodinum 
NCDO 613=, and Brevibacterium linens NCDO 739 as de- 
scribed by Lawson et al. (9). 16s rRNA genes were amplified 
by PCR and sequenced directly with the Sequenase version 2.0 
sequencing kit (U.S. Biochemicals) as described previously (6). 
Sequences were aligned and percent similarities were deter- 
mined with the Wisconsin Molecular Biology package (5). 
Phylogenetic trees were constructed by the neighbor-joining 
(NJ) method (10) using bootstrap values obtained with the 
NJ-BOOT program. 

The 16s rRNA gene sequences consisted of 1,438 to 1,482 
nucleotides corresponding to 93 to 96% of the full 16s rRNA 
primary structure. Approximately 1,320 nucleotides of each of 
these sequences (ranging from positions 107 to 1427; Esche- 
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richia coli numbering system) were aligned with those of other 
high-guanine-plus-cytosine-containing gram-positive organ- 
isms available from the EMBL data library, and sequence 
similarities were calculated (Table 1). It was evident from the 
sequence analysis that all four members of the genus Brevibac- 
terium were highly related to each other (approximately 97 to 
99% similarity) and that they form a distinct phylogenetic 
grouping. The degree of sequence similarity with other organ- 
isms examined was not higher than 90.5% (Table 1). The 
treeing program and bootstrap calculations confirmed these 
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FIG. 1. Phylogenetic tree constructed by the NJ method showing 
the interrelationships of species of the genera Brevibacten'urn and 
Dermabacter and other representative high-guanine-plus-cytosine-con- 
taining gram-positive bacteria. Bootstrap values are indicated at 
branching points. 
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TABLE 1. Representative 16s rRNA sequence similarities of Dermabacter hominis, Brevibacterium spp., and 
other high-G+C gram-positive bacteria 

% 16s rRNA similarity of 

Organism 

Brevibacterium casei 100 98.3 98.2 98.0 89.6 85.7 87.0 88.1 90.1 89.7 87.6 89.8 87.2 88.4 90.0 87.3 86.7 85.6 87.3 89.1 
Brevibacterium epidermidis 
Brevibacterium iodinum 
Brevibacterium linens 
Dermabacter hominis 
Actinomyces hyovaginalis 
Aeromicrobium e ythreus 
Amycolata nitri'ficans 
Arthrobacter globifomis 
Clavibacter xyli 
Co ynebacterium variabilis 
Dermatophilus congolensis 
Faenia rectivirgula 
Gordona terrae 
Micrococcus luteus 
Mycobacterium chelonae 
Nocardioides simplex 
Propionibacterium jensenii 
Pseudonocardia theirnophila 
Renibacterium salmoninarum 

100 99.4 97.4 89.4 85.9 87.5 88.6 90.4 89.0 88.0 89.8 87.5 89.1 90.1 88.1 86.7 86.2 87.5 89.6 
100 97.8 89.8 85.6 87.5 88.3 90.4 89.0 87.9 90.4 87.2 88.8 90.1 87.8 86.6 86.0 87.4 89.6 

100 89.8 85.6 87.0 87.7 90.1 88.8 87.5 90.3 86.5 88.5 89.7 86.9 85.8 85.8 87.2 91.5 
100 87.9 88.1 90.4 93.0 89.8 88.3 92.6 89.0 86.4 93.1 87.6 87.6 87.8 87.7 91.5 

100 86.0 88.0 87.0 85.1 86.2 87.2 86.6 86.1 86.7 86.3 85.5 85.8 86.8 85.8 
100 90.6 90.5 89.5 89.2 89.8 89.6 89.6 89.8 90.1 91.4 90.1 88.7 89.0 

100 89.7 89.2 89.0 90.7 91.7 90.6 90.5 91.2 90.6 89.7 93.9 88.2 
100 91.4 90.1 92.6 88.8 89.6 96.3 89.7 89.4 88.9 88.1 96.1 

100 86.7 90.7 88.4 88.1 91.5 86.6 89.8 87.1 87.0 87.0 
100 90.3 89.2 91.7 89.9 90.6 87.6 88.0 88.4 89.0 

100 88.3 89.5 91.9 88.8 89.1 87.9 89.6 92.0 
100 91.1 89.5 90.3 89.3 89.1 93.3 87.4 

100 89.2 94.3 90.1 89.4 90.5 88.6 
100 89.3 88.4 89.0 87.9 94.3 

100 89.6 89.0 91.0 87.8 
100 88.5 88.7 87.1 

100 87.0 88.0 
100 87.2 

100 

findings and demonstrate that brevibacteria represent an indi- 
vidual line of descent, at a phylogenetic distance from all other 
reference actinomycetes that excludes a close relationship at 
the genus level (Fig. 1). By contrast, from the painvise analysis 
Demzabacter hominis displays high sequence similarity to Ar- 
throbacter globiformis (93.0%), Micrococcus luteus (93.1%), 
and Renibacterium salmoninarum (91.5%). Significantly lower 
sequence relatedness values were shown with other taxa exam- 
ined (generally less than 90%) (Table 1). Figure 1 shows a tree 
constructed from calculated evolutionary distances by the NJ 
method that reinforces the affinity between Demzabacter homi- 
nis and the ArthrobacterlMicrococcus subline. From a pheno- 
typic point of view the phylogenetic relationship between 
Dermabacter hominis and the genus Arthrobacter and its rela- 
tives is surprising because the former species contains a cell 
wall based on m-A,pm (7). Members of the Arthrobacterl 
Micrococcus subline invariably contain cell walls with L-lysine 
as the dibasic amino acid (8). The genus Arthrobacter is known 
to be chemotaxonomically very heterogeneous (4, 8), and 
additional sequences are clearly necessary before the precise 
position of Demzabacter hominis within this subline can be 
established with confidence. However, from the limited se- 
quence data available it is evident that the association between 
Demzabacter hominis and the Arthrobacterf~icrococcus sub- 
line is not a particularly close one (Fig. 1). It therefore seems 
likely that Dermabacter hominis is genetically sufficiently dis- 
tinct from Arthrobacter sensu strict0 (Arthrobacter globiformis 
and closely related species) to justify its separate generic 
status. 

Nucleotide sequence accession numbers. The 16s rRNA 
gene sequences have been deposited in GenBank under acces- 

sion numbers X76728 (Demzabacter hominis), X76564 (Brevi- 
bacterium casei), X76565 (Brevibacterium epidennidis), X76566 
(Brevibacterium linens), and X76567 (Brevibacterium iodinum). 

This work was funded by a grant from the Ministry of Agriculture, 
Fisheries and Food. 
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