‘Khelaifiella massiliensis’, ‘Niameybacter massiliensis’, ‘Brachybacterium
massiliense’, ‘Enterobacter timonensis’, ‘Massilibacillus massiliensis’, new
bacterial species and genera isolated from the gut microbiota of healthy
infants
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were isolated in the sample from Senegal.

Strain MtI3 was first isolated after a 3-day pre-incubation in an

Extensive knowledge of the gut microbiota composition has
become essential for the understanding of many aspects of
health and disease. For that purpose, stool samples were
collected from a 7-month-old healthy girl with a weight-for-
height z-score of 0.15 from Niger and a 38-month-old healthy
girl with a weight-for-height z-score of — 0.12 from Senegal.
The diversity of these samples was explored using the cul-
turomics concept [1,2]. Oral consent for this study was ob-
tained from the children’s parents and the study received
authorization from the local ethics committee of the Institut
Federatif de Recherche IFR48 under number 09-022. As part of

anaerobic blood culture bottle supplemented with sheep blood
and seeding on 5% sheep-blood-enriched Columbia agar (bio-
Mérieux, Marcy I'Etoile, France) at 37°C in an anaerobic at-
mosphere. Large greyish and irregular colonies were obtained
with a mean diameter of 8 mm. Cells were Gram-stain-positive
bacilli with a mean diameter of 0.67 ym and a mean length of
2.99 Pm. Catalase and oxidase activities were absent.

Strain Mt14" was first isolated after a 7-day pre-incubation
in an anaerobic blood culture bottle supplemented with
rumen and sheep blood and seeding on 5% sheep-blood-

enriched Columbia agar at 37°C in an anaerobic
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atmosphere. Small white colonies were obtained with a mean
diameter of 3 mm. These colonies were formed with Gram-
stain-positive bacilli with a mean diameter of 0.61 um and a
mean length of 4.47 pm.

Strain MT5" and strain mt20" were first isolated after a 24-h
and 3-day aerobic pre-incubation, respectively, in a liquid me-
dium containing 37 g of Difco Marine Broth (Becton Dickinson,
Le Pont de Claix, France) per litre of sterile water at 37°C and
on 5% sheep-blood-enriched Columbia agar in aerobic condi-
tions. Strain mt20" formed large brown colonies with a mean
diameter of 8 mm. Cells were Gram-stain-negative bacilli with a
mean diameter of 0.8 um and a mean length of 1.3 pm. Strain
mt20" exhibited oxidase and catalase activities. As for strain
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mt217, it formed white full, circular colonies with a mean
diameter of 3 mm, which were formed with Gram-stain-
positive cooci. Cells had a mean diameter of 0.57 um and
exhibited catalase activity and no oxidase activity.

After a 7-day pre-incubation in an anaerobic blood culture
bottle supplemented with sheep blood and rumen and seeding
on 5% sheep-blood-enriched Colombia agar in an anaerobic
atmosphere, strain Marseille-P241 17 was isolated. Small trans-
lucent colonies with a white centre measuring a mean diameter
of 2 mm were obtained. These Gram-stain-positive bacilli had a
mean diameter of 0.6 ym and a mean length of 3.65 pm.
Catalase and oxidase activities were not exhibited by strain
Marseille-P24117.
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| 4101)': Proteiniclasticum ruminis (DQ852338) Phylogenetic tree showing position
Youngiibacter fragilis (JF262039) ¢ “Khelaifiel iensis’ in Mel3T
Clostridium butyricum (AJ458420) of “Khelaifiella - massiliensis’ strain Mt

relative to other phylogenetically close
species with validly published name. Se-
quences were aligned using CLUSTALW,
and phylogenetic inferences were obtained
using a maximum likelihood method within
MEGA software [|2]. Numbers at nodes are
percentages of bootstrap values obtained by
repeating the analysis 500 times to generate
a majority consensus tree. Selenomonas
sputigena was used as outgroup. Scale bar
nucleotide

indicates 2% sequence

divergence.
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97 Dorea formicigenerans (L34619)
Hespellia stercorisuis (AF445264)
Tyzzerella nexilis (X73443)
Murimonas intestini (KC311366)

Robinsoniella peoriensis (AF445285)

Blautia coccoides (AB571656)

Fusicatenibacter saccharivorans (AB698910)
Marvinbryantia formatexigens (AJ505973)
Lachnobacterium bovis (AF298663)
Roseburia cecicola (GU233441)
Shuttleworthia satelles (AF399956)
Syntrophococcus sucromutans (AF202264)

FEisenbergiella tayi (KF814111)
99 Coprococcus eutactus (EF031543)
Lachnospira multipara (AH000856)

Pseudobutyrivibrio ruminis (X95893)

Butyrivibrio fibrisolvens (U41172.

98 Lachnoanaerobaculum umeaense (F1796700)
Oribacterium sinus (AY323228)

Stomatobaculum longum (HM120209)

Acetatifactor muris (HM989805)

Catonella morbi (X87151)

Jonhsonella ignava (X87152)
Parasporobacterium paucivorans (AJ272036)

Sporobacterium olearium (AF116854 )

Anaerostipes caccae (AJ270487)
93 Herbinix hemicellulosilyticaLN626355)
Mobilitalea sibirica (KF931641)
Anaerobium acetethylicum (KP233894)
Lachnoclostridium phytofermentans (AF020431)
Anaerosporobacter mobilis (AY534872)

Acetitomaculum ruminis (M59083)
—— Niameybacter massiliensis (LN850735)

100L—— Cellulosilyticum lentocellum (X71851)

Veillonella parvula (NR 043332)

Phylogenetic tree showing position of ‘Niameybacter massiliensis’ strain Mt14" relative to other phylogenetically close species with validly

published name. Sequences were aligned using CLUSTALW, and phylogenetic inferences were obtained using a maximum likelihood method within

MEGA software [12]. Numbers at nodes are percentages of bootstrap values obtained by repeating the analysis 500 times to generate a majority

consensus tree. Veillonella parvula was used as outgroup. Scale bar indicates 2% nucleotide sequence divergence.
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After a failed identification of all five strains using matrix-
assisted laser desorption/ionization time-of-flight mass spec-
trometry (MALDI-TOF MS) on a Microflex spectrometer
(Bruker Daltonics, Bremen, Germany) [3,4], the 16S rRNA
gene was sequenced using fDI and rP2 primers [5] as well as
the rpoB gene for strain mt20" [6]. Kim et al. suggested a 98.65%
and a 95% similarity level threshold to define a new species and
a new genus, respectively, without performing DNA—DNA
hybridization [7] using the 16S rRNA gene while a 97.7%
threshold was set for identification using the rpoB gene [6].
The 165 rRNA gene of strain Mtl3" (Accession number
LN850733) showed a 94.23% similarity level with Hathewaya
histolytica strain ATCC 194017 (Accession number AB566416)
[8]. This classifies strain Mt13" as a putative new genus within
the family Clostridiaceae (Fig. 1), for which we suggest the name
Khelaifiella (Khe.lai.fi.el'la N.L. fem. n. composed of Khelaifia, in
honour of the microbiologist Saber Khelaifia, and bacterium,
meaning rod) with the type species being ‘Kheldifiella massi-
liensis’ (mas.si.li.en’sis; L. fem. adj. massiliensis for Massilia, the
Roman name of Marseille, where strain Mtl3" was first

isolated). Strain MtI3" is the type strain of the species ‘Khelai-
fiella massiliensis’.

The 165 rRNA gene sequences of strain Mtl4' (Accession
number LN850735) revealed a 92.18% similarity level with
Cellulosilyticum lentocellum strain RHM5" (Accession number
X71851) [9], confirming strain Mtl4" as a new genus within the
family Lachnospiraceae (Fig. 2). The name Niameybacter (Nia.-
mey.bac’ter for Niamey, the capital of Niger where the stool
sample was collected and bacter for bacterium) is proposed for
this new genus as well the type species ‘Niameybacter massi-
liensis’ (mas.si.li.en’sis; L. masc. adj. massiliensis for Massilia, the
Roman name of Marseille, where strain Mtl4" was first iso-
lated). Strain Mtl4" is the type strain of the species ‘Niamey-
bacter massiliensis’.

The 165 rRNA sequence of strain MT5" (Accession number
LN906631) presented a 98.18% similarity level with Brachy-
bacterium saurashtrense strain )G 06' (Accession number
EU937750) [10]. Strain MT5" was therefore classified as a new
species within the genus Brachybacterium (Fig. 3) for which we
suggest the name ‘Brachybacterium massiliense’ (mas.si.li.en’se; L.
masc. neut. adj. massiliense for Massilia, the Roman name of
Marseille, where strain MT5" was first isolated). Strain MT5" is

the type strain of the species ‘Brachybacterium massiliense’.
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0.0050
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Phylogenetic tree showing position of ‘Brachybacterium massiliensis’ strain MT5" relative to other phylogenetically close species with validly

published name. Sequences were aligned using CLUSTALW, and phylogenetic inferences were obtained using a maximum likelihood method within

MEGA software [12]. Numbers at nodes are percentages of bootstrap values obtained by repeating the analysis 500 times to generate a majority

consensus tree. Dermabacter hominis was used as outgroup. Scale bar indicates 0.5% nucleotide sequence divergence.
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0.005
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Phylogenetic tree showing position of ‘Enterobacter timonensis’ strain mt20" relative to other phylogenetically close species with validly

published names. Sequences were aligned using CLUSTALW, and phylogenetic inferences were obtained using a maximum likelihood method within

MEGA software [12]. Numbers at nodes are percentages of bootstrap values obtained by repeating the analysis 500 times to generate a majority

consensus tree. Rosenbergiella nectarea was used as the outgroup. Scale bar indicates 0.5% nucleotide sequence divergence.

The 165 rRNA gene sequence of strain mt20" (accession
number LN906632) showed a 98.4% similarity level with
Enterobacter cloacae strain ATCC 13047 (Accession number
NR_102794) [7.8] so classifying strain mt20" as a new species
within the genus Enterobacter (Fig. 4). The rpoB gene sequence
(Accession number LN906633) showed a 95.12% similarity
level with the rpoB gene of Enterobacter cloacae strain ATCC
130477 (Accession number AJ543726), confirming the status of
strain mt20" as a putative new species [6]. Strain mt20" is the
type strain of ‘Enterobacter timonensis’ sp. nov. (ti.mo.nen’sis. L.
gen. masc. timonensis, of Timone, the name of the hospital
where strain mt20" was first isolated).

The 16S rRNA gene sequence of strain Marseille-P241 1
(accession number LT161896) presented a similarity level of
94.2% with Anaerosinus glycerini strain DSM 5192 (GenBank
Accession number NR_025297) [l 1], which is the phyloge-
netically closest species with a validly published name (Fig. 5). A

new genus was created within the family Veillonellaceae named
‘Massilibacillus’ (mas.si’li, L., masc. adj., massili for Massilia, the
old Roman name for Marseille where the genus was first iso-
lated; bacillus as a reference to the rod shape of the cell). Strain
Marseille-P24117 is the type species of ‘Massilibacillus massi-
liensis’ (mas.si.li.en’sis, L., masc. adj., massiliensis for Massilia, the
old Roman name for Marseille where strain Marseille-P24117
was first isolated).

The MALDI-TOF MS spectra of ‘Khelaifiella massiliensis’, ‘Nia-
meybacter massiliensis’, ‘Enterobacter massiliensis’, ‘Brachybacte-
rium massiliense’ and ‘Massilibacillus massiliensis’ are available at
http://www.mediterraneeinfection.com/article.php?

laref=256&titre=urms-database.
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Massilibacillus massiliensis (LT161896)
Anaerovibrio glycerini (AJ010960)
Acetonema longum (AJ010964)
Pelosinus fermentans (DQ145536)

Dendrosporobacter quercicolus (AJ010962)
Propionispora vibrioides (AJ279802)
Sporolituus thermophilus (F1169187)
Sporomusa sphaeroides (AJ279801)

Phascolarctobacterium faecium (X72865)
Anaeroarcus burkinabensis (AJ010961)
991 Anaeromusa acidaminophila (AF071415)

Thermosinus carboxydivorans (AY519200)

0.10

Phylogenetic tree showing position of ‘Massilibacillus massiliensis’ strain Marseille-P241 1T relative to other phylogenetically close species with

validly published name. Sequences were aligned using CLUSTALW, and phylogenetic inferences were obtained using the maximum likelihood method

within MEGA software [12]. Numbers at nodes are percentages of bootstrap values obtained by repeating the analysis 500 times to generate a majority

consensus tree. Thermosinus carboxydivorans was used as outgroup. Scale bar indicates |% nucleotide sequence divergence.

The 16S rRNA sequences of strains MtI3T, MtI4T, MT5" and
Marseille-P241 17 are deposited in the GenBank database under
accession numbers LN850733, LN850735, LN906631 and
LT161896, respectively.

The 165 rRNA and rpoB gene sequences for strain mt20" are
also deposited in the GenBank database under accession
numbers LN906632 and LN906633, respectively.

Strains MtI3T, Mt147, MT5", mt20" and Marseille-P241 17 were
deposited in the Collection de Souches de I'Unité des Rick-
ettsies (CSUR, WDCM 875) under numbers P1935, P1909,
P2240, P2201 and P2411, respectively. Strains Mtl4", MT5,
mt20" and Marseille-P241 17 were also deposited in the Deut-
sche Sammlung von Mikroorganismen und Zellkulturen GmbH
(DSMZ)  under numbers DSMI100592, DSMI01766,
DSMI01775 and DSM 102838, respectively.
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