IY R MFY Y- BIRENIZE 21 © 35~37, 2018

Lactobacillus gasseri \Z3@ 3 AMGERW ) KT A4 IO
la== 35

A Y AR S, Y, RE EEY, mn Y
i WY, BEH Y RH

VRLIBRIE B 2 A A 2 Al
e Rl 3PN YRS =20 P A AN S R e G Rl e B e
VR B AR GEIT Y 7 0 & AWFFEER I o 1A TR gE 7V — 7

A unique species-specific structure of lipoteichoic acid common to Lactobacillus gasseri
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Abstract

The lipoteichoic acid (LTA) is a specific polymer on Gram-positive bacterial cell surfaces, and is not found in Gram-negative
bacterial cells. LTA is an amphipathic anionic polymer typically comprised of poly-glycerophosphate (GroP) linked to
glycolipid of cell membrane. In general, hydroxyl groups of GroP residues in polymer region are often substituted by p-alanine
and/or carbohydrates. Glycolipid anchor typically comprises diglycosylglycerolipid containing two acyl groups. On the other
hand, structural variation on species- or strain-level has been observed in degree of polymerization, substitution ratio of the
GroP repeating unit, and numbers of carbohydrate and acyl groups in glycolipid moiety. However, structural information has
not sufficiently accumulated to discuss unity and diversity of LTA structures.

We determined chemical structure of LTA derived from seven strains of Lactobacillus gasseri, an intestinal lactic acid
bacterium. All strains shared common structure. Polymer chain comprised poly-GroP with partial substitution with p-alanine.
Glycolipid anchor contained novel tetrasaccharide structure and two or three acyl groups. The three acyl group-containing
glycolipid anchor is characteristic LT A structure in lactic acid bacteria, including Lactobacillus genus, Lactococcus genus and
Leuconostoc genus. The tetrasaccharide structure has not been reported in other Gram-positive bacterial LT A. In conclusion,
the tetrasaccharide-containing glycolipid anchor is unique and species-specific LT A structure in L. gasseri.
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Ratio of p-alanine Average number

Strains substitution (%)  of repeating unit
JCM 11317 55 22 to 33
JCM 1130 55 11 to 17
JCM 5814 53 10t d5
VLGl 17 10 to 15
VLG2 45 14 to 21
VLG3 40 15 to 22
VLG4 24 11 to 16
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