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NOTES

Stomatococcus mucilaginosus gen.nov., Sp.nov., €p. rev., a

Member of the Family Micrococcaceae
T. BERGAN' anND M. KOCUR?

Department of Microbiology, Institute of Pharmacy, University of Oslo, Oslo, Norway,' and Czechoslovak

Collection of Microorganisms, 662 43 Brno, Czechoslovakia®

The name Stomatococcus mucilaginosus gen.nov., sp.nov., ep.rev., is pro-
posed for a group of organisms previously called **Micrococcus mucilaginosus,”
a name which is not on the Approved Lists of Bacterial Names. Stomatococcus
mucilaginosus consists of gram-positive, encapsulated, nonmotile, non-spore-
forming spheres, The distinctive biochemical characters of this organism are as
follows: catalase test weakly positive or negative; acid, but not gas, is produced
from glucose, trehalose, and glycerol; no acid is produced from mannitol, lactose,
or xylose; hydrolyzes gelatin and esculin; produces acetoin; and reduces nitrate to
nitrite. This organism is negative in tests for coagulase, deoxyribonuclease,
phosphatase, and arginine dihydrolase; it does not grow on nutrient agar supple-
mented with 5% NaCl. The guanine-plus-cytosine content of its deoxyribonucleic
acid varies between 56 and 60 mol%. The genus is placed in the family
Micrococcaceae since the strains possess most of the characteristics of this
family. Four striking differences between S. mucilaginosus and species of the
genus Micrococcus are found in the following: encapsulation of cells, catalase
reaction, ability to grow on nutrient agar supplemented with 5% NaCl, and
guanine-plus-cytosine content of the deoxyribonucleic acid. Strain CCM 2417 (=
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ATCC 25296 =

NCTC 10663) is the type strain of this new species. S.

mucilaginosus is the type species of the genus Stomatococcus.

Eighteen isolates identified as members of
“Micrococcus mucilaginosus’® Migula 1900 (11)
(not on the Approved Lists of Bacterial Names
[15] and not validly published since 1 January
1980; hence, without standing in bacterial no-
menclature) were reported by Bergan et al. in
1970 (3, 4) and have subsequently been studied
by several authors from different points of view.
These isolates have been found to differ signifi-
cantly from currently recognized species of the
genus Micrococcus. The guanine-plus-cytosine
(G+C) contents of their deoxyribonucleic acids
(DNAS) are 56 to 64.4 mol%, which is less than
the G+C contents of the DNASs of the currently
accepted Micrococcus species (4, 6, 9, 12), for
which a range of 65 to 76 mol% has been
reported (8). Staphylococcal DNAs have G+C
contents of 30 to 40 mol% (8). A determination
of the fatty acid composition of the cell wall of
“M. mucilaginosus’’ has also shown striking
differences between this organism and micro-
cocci and staphylococci (7). Thus, the relative
proportion of 14-methyl pentadecanoic acid in
“M. mucilaginosus’’ strains was 12 to 22%, in
contrast to the value of less than 5% usually
found in micrococci (7). The percentage of n-
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hexadecanoic acid was also higher than usual for
micrococci. There is no serological relationship
between ‘M. mucilaginosus’’ strains and micro-
cocci or staphylococci (P. Oeding, personal
communication).

Several phenotypic characters, such as the
presence of a thick capsule, poor growth on
nutrient agar, a variable catalase reaction, sus-
ceptibility to high concentrations of salt, and
reactions to several biochemical tests, con-
firmed that “‘M. mucilaginosus’’ strains are sig-
nificantly different from micrococci. Baird-
Parker (1, 2) took some of these data into
consideration when he placed ‘M. mucilagino-
sus’’ among species incertae sedis. This is why
“M. mucilaginosus’” was not included on the
Approved Lists of Bacterial Names (15).

The above-mentioned data indicate that the
placement of ‘M. mucilaginosus’’ strains in one
of the presently accepted genera of gram-posi-
tive cocci cannot be justified. Comparative oli-
gonucleotide cataloging of the 16S ribosomal
ribonucleic acid of ““M. mucilaginosus’ has
supported this view and has indicated that this
organism should be regarded as a member of a
new genus (10). Therefore, we propose placing
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TABLE 1. Relative fatty acid composition of cells
of Stomatococcus mucilaginosus*
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TABLE 2. Phenotypic characteristics of S.
mucilaginosus strains®

. Relative
Fatty acid amt (%)
12-Methyl tridecanoic.................... 5-12
n-Tetradecanoic ......................... 2-3
13-Methy! tetradecanoic.................. 2-3
12-Methyl tetradecanoic.................. 27-43
n-Pentadecanoic......................... Trace-12
14-Methyl pentadecanoic................. 12-20
n-Hexadecanoic ......................... 8-17
Hexadecanoic.................... e 0
15-Methyl hexadecanoic.................. 0-3
14-Methyl decanoic. ..................... 2-12
n-Heptadecanoic ........................ 0-1
16-Methyl heptadecanoic ................. 0-1
n-Octadecanoic. ..........o.ooovvvnnnn... 2-3
Octadecanoic ...............covvvvnnnn.. 2-4
17-Methyl octadecanoic .................. 0
16-Methyl octadecanoic .................. 0
n-Monadecanoic......................... 1-4
Others. ... 1-9

4 See reference 7.

these strains in a new genus, which we name
Stomatococcus. We also propose placement of
this genus in the family Micrococcaceae. As the
strains were initially identified as members of
“Micrococcus mucilaginosus,”” we propose the
name Stomatococcus mucilaginosus sp.nov.,
ep.rev. for these organisms. It should be noted
that we are not reviving the name ‘‘Micrococcus
mucilaginosus,”” merely the specific epithet. The
characteristics of the new genus and species are
presented below.

Stomatococcus gen.nov. (Sto.ma.to.coc-
¢us.Gr.n. stoma mouth; Gr.n. coccus a grain or
berry; M.L.masc.n. Stomatococcus coccus per-
taining to the mouth). Cells spherical, 0.9 to 1.3
wm in diameter, arranged mostly in clusters,
occasionally in pairs and tetrads. Gram positive.
Nonmotile. Encapsulated. Spores are not
formed. Facultatively anaerobic. Catalase vari-
able. Optimum growth temperature, 30 to 37°C.
Colonies are usually mucoid, transparent or
whitish, and adherent to agar surfaces. Che-
moorganotrophic, using a variety of sugars as
carbon sources.

Probably a normal inhabitant of the mouth and
upper respiratory tract of humans. The G+C
content of the DNA is 56 to 60.4 mol% (as
determined by the thermal denaturation and
buoyant density methods). The type species is
Stomatococcus mucilaginosus sp.nov., ep.rev.

Stomatococcus mucilaginosus sp.nov., ep.rev.
(mu.ci.la.gi.no’ sus.L.masc.adj. mucilaginosus
slimy). Spheres 0.9 to 1.3 um in diameter,
mostly variable in size and arranged in clusters,
occasionally in pairs and tetrads. Gram positive
(3, 4, 14). Nonmotile. Encapsulated. Spores are

No. of Reaction of

Character strains type strain

positive CCM 2417
Acetoin production 20 +
Gelatin hydrolysis 20 +
Nitrate reduction 20 +
Anaerobic growth 20 +
Catalase 14 +
Growth in 5% NaCl 2 -

Acid production from:

Fructose 19 +
Glucose 18 +
Saccharose 17 +
Glycerol 17 +
Salicin 17 +
Trehalose 15 +
Mannose 15 +
Maltose 14 +
Mannitol 0 -
Raffinose 0 -
Sorbitol 0 -
Adonitol 0 -
Coagulase 0 -
Oxidase reaction 0 -
Phosphatase 0 -
Tween 80 hydrolysis 0 -
Urease 0 -
Starch hydrolysis 0 -
Citrate (Simmons) 0 -
st 0 -
Indole production 0 -
Phenylalanine 0 -

reaction

¢ See reference 3.
® Symbols: +, positive; —, negative.

not formed. The cell wall contains peptidoglycan
of the L-Lys-L-Ser,-D-Glu type (13) and does not
contain teichoic acids (5). The fatty acid content
of the cell wall is shown in Table 1.

Colonies on blood agar are either transparent
or whitish, have entire edges, are mucoid with a
glistening, smooth, convex surface, and are 1 to
1.5 mm in diameter. They are adherent to agar
surfaces, and this property increases after a few
days. Nonhemolytic. Facultatively anaerobic.
The catalase reaction is either weakly positive or
negative. The benzidine test for porphyrin is
positive.

Chemoorganotrophic; metabolism is respira-
tory and fermentative. Acid, but not gas, is
produced from glucose, fructose, galactose,
glycerol, mannose, maltose, sucrose, salicin,
and trehalose.

Acid is not produced from adonitol, arabi-
nose, cellobiose, dulcitol, inositol, lactose, inu-
lin, mannitol, melibiose, xylose, raffinose, rham-
nose, or sorbitol.

Gelatin and esculin are hydrolyzed. Nitrate is
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TABLE 3. Characteristics differentiating Stomatococcus and Micrococcus
ngtrr?:vntth a(;[:xr Glycerol Esculin G+C content
Organism Cell arrangement  Capsule  Catalase containing 5% (acid) hydrolysis (zf D;?
NaCl mol7e
Stomatococcus Clusters, +4 w/— - + + 56-60.4
mucilaginosus diplococci
Micrococcus Tetrads - + + + + 66.8
kristinae
Micrococcus spp. Tetrads, clusters - + + - - 64-75
% Symbols: +, positive reaction; —, negative reaction; w, weak reaction.

reduced without gas formation. Acetoin is pro-
duced.

The following tests are negative: oxidase,
coagulase, deoxyribonuclease, hydrolysis of
starch, tyrosine and Tween 80, phosphatase,
urease, arginine dihydrolase, ornithine and ly-
sine decarboxylase, egg yolk reaction, and
growth on Simmons citrate agar and on nutrient
agar supplemented with 5% NaCl.

Susceptible to ampicillin, bacitracin, chloram-
phenicol, erythromycin, fusidic acid, lincomy-
cin, neomycin, novobiocin, oleandomycin, oxy-
tetracycline, and benzylpenicillin. Resistant to
lysostaphin and lysozyme (3, 4).

Optimum temperature: 30 to 37°C.

Habitat: frequently isolated from the human
mouth and upper respiratory tract. Also found in
bronchial secretions and blood cultures (3, 4, 6,
12).

Pathogenicity: may be pathogenic for humans
(12). Subcutaneous injection of an undiluted
living culture into mice produced local abscesses
(3). Large doses may produce fatal disease in
mice. Not pathogenic for guinea pigs (3).

Serology: nine strains so far examined possess
a similar capsular antigen (Oeding, personal
communication).

The G+C content of the DNA is 56 to 60.4
mol% (as determined by the thermal denatur-
ation and buoyant density methods) (4, 6, 8, 12).

The type strain is CCM 2417 (= ATCC 25296
= NCTC 10663).

Description of the type strain. Spheres 0.9 to
1.3 um in diameter, mostly arranged as diplo-
cocci, occasionally in pairs and tetrads. Gram
positive. Nonmotile. Encapsulated.

Colonies on blood agar are mucoid, 1 to 1.5
mm in diameter, and dome shaped with entire
edges and glistening surfaces; transparent with a
tendency toward turning white after several
days at room temperature; adherent to agar
surfaces; and show no hemolysis.

Chemoorganotrophic. Metabolism is respira-
tory and fermentative.

Facultatively anaerobic.

The biochemical characteristics of this strain
are given in Table 2.

Susceptible to ampicillin, bacitracin, chloram-
phenicol, erythromycin, fusidic acid, lincomy-
cin, neomycin, novobiocin, oleandomycin, oxy-
tetracycline, and benzylpenicillin. Resistant to
lysostaphin and lysozyme (3, 4).

The G+C content of the DNA is 59.0 mol%
“).
The cell wall peptidoglycan is of the L-Lys-L-
Ser-L-Ala type (13).

The main characteristics that differentiate S.
mucilaginosus from members of the genus Mi-
crococcus are shown in Table 3. In contrast to
Micrococcus species, S. mucilaginosus grows
poorly on nutrient agar, fails to grow in the
presence of 5% NaCl, and has reactions different
from those of micrococci in several key bio-
chemical determinative tests.
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