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Isolation of novel species from the environment as bio-resources
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Abstract: We isolated the Gram-positive anaerobic bacterial strains from intestines of healthy thoroughbreds

as one of the environment. The two groups might be novel species belonging to genus Lactobacillus.

Biochemical and physiological characteristics distinguished the isolates from their phylogenetic relatives.
DNA-DNA reassociation experiments with L. salivarius and L. aviarius confirmed that KBL13" represents a

novel species, for which the name Lactobacillus hayakitensis sp. nov. is proposed. The type strain is KBL137
(=JCM 142097 = DSM 18933T). The other isolates represent typical novel species of the genus
Lactobacillus, for which the name Lactobacillus equigenerosi sp. nov. is proposed. The type strain is NRIC
06977 (= JCM 14505T = DSM 18793T). The isolates produced spherical or oval cells, and tetrad-like cells
were rarely seen. To the best of our knowledge, this is the first report of this morphological characteristic

within the genus Lactobacillus.
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Fig. 1. Phylogenetic relationship of the isolate to the species of the L. salivarius phylogenetic
group based on the 16S rRNA gene sequences is shown. The tree was constructed by
the neighbour-joining method. L. delbrueckii ATCC 96497 was used as an outgroup.
Bootstrap percentages above 70.0 % are given at the branching points.
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Table 1. Physiological characteristics of strains KBL13T and GBL13 and type strains of the closely related Lactobacillus species

Strains: 1, KBL13T; 2, GBL13; 3, L. salivarius JCM 1231T; 4, L. salivarius JCM 1150; 5, L. aviarius subsp. aviarius JCM 56667
(Fujisawa et al. 1984); 6, L. aviarius subsp. araffinosus JCM 5667" (Fujisawa et al. 1984). +, Positive; —, negative; W,
weakly positive; ND, no data available. All strains were positive for the following characteristics: fermentation of glucose,
fructose, mannose, maltose, sucrose; growth in MRS broth at 37 °C and no growth in MRS broth at 15°C. The DNAG+C

contents were determined by HPLC.

Characteristic 1 2 -3 4 5 6
Lactic add isomers L L Mainly L Mainly ¢ DL DL
Fermentation of:
Galactose - - + + + -
Rhamnose - - + - ND ND
Sorbitol - + + ND ND
N-Acetyl-D-glucosamine + - + + ‘ ND ND
Amygdalin w w - - - -
Arbutin + - - + ND ND
Aesculin + + - + + -
Salicin + + - + + -
Cellobiose + + - - + -
Lactose - - + + - -
Melibiose - - + + + -
Trehalose - - + + + +
Raffinose W - + + + -
Gentiobiose -+ + - - ND ND
Growth on MRS medium at 45 °C + + + + ND ND
DNA G+C content {mol%) 343 34.8 347 ND 387 41.3
Peptidoglycan type Lys—Asp Lys-Asp Lys-Asp Lys—-Asp Lys-Asp Lys-Asp
¥RC, L. fermentum, L. gastricus, L. ingluviei, L. 4 B
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Fig. 2. Phylogenetic relationships of strains NRIC 0696 and NRIC 06977 (L. equigenerosi sp.
nov.) to related species based on 16S rRNA gene sequences. The tree was
constructed by the neighbour-joining method. L. delbrueckii ATCC 9649" was used as
an outgroup. Bootstrap percentages above 70 % are given at branching points. Bar,
evolutionary distance (Knuc) of 0.01.

Table 2. Differential characteristics between L. equigenerosi sp. nov. (strains
NRIC 0696 and NRIC 06977) and closely related species

Species: 1, L. equigenerosi sp. nov.; 2, L. gastricus (unless indicated, data from
Roos et al., 2005); 3, L. fermentum (Dellaglio et al., 2004); 4, L. ingluviei
(Baele et al., 2003); 5, L. mucosae (Roos et al., 2000). -+, Positive; 2,
negative; V, variable; W, weakly positive.

Characteristic i 2 3 4 5
Cell morphology Round Round®* Rod Rod Rod
Add from:
p-Xylose + - A + v
p-Fructose W + + + -
Cellobiose - + v — -
Melibiose + + + - v
p-Salicin - + - - -
Trehalose - + v — -
Growth at 15/45 "C  —/+ —f— I+ I+ I+
G +C content 42 41.3 52-54 49 46.5
(mol%4h)
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Fig. 8. Scanning electron micrographs of cells of L. equigenerosi NRIC 06977 (a, b) and
L. gastricus DSM 160457 (c, d). Bars: 1 um.
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