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Abstract — Relation the phage defense mechanism of phage resistant Lactococcus lactis subsp. cre-
moris ATCC 11602-A1 to its cell wall components was investigated. To determine whether teichoic
acid which is known to be one of the phage receptor site present on the cell wail, phage adsorption
was examined after treatment 5% TCA(60C ) and concanavalin A to the cell wall of Al and parent
strain. However, the adsorption rate of two strains did not change. Total amount of phosphate
after TCA treatment did not change in both strains, but a difference between the two strains
was observed. Ribitol and glycerol, components of teichoic acid, could not be detected in the
cell walls of two strains by GC analysis. These results suggest that although teichoic acid was
not present in the cell walls of both strains, the composition of cell wall of two strains was not
identical. Measurement of amount of protein and SDS-polyacryamide gel electrophoresis were car-
ried out to examine the involvement of cell wall protein in phage resistance, showing that protein
is nothing to do with phage adsorption of parent strain, but phage resistance of Al is related
to protein. Cell wall carbohydrates of Al contained rhamnose, glucose, and galactose. Total amount
of carbohydrate of 1% SDS-treated Al cell wall was reduced to the level of parent strain. The
results suggest that phage resistance of Al was due to the presence of a higher level of carbohyd-
rates than parent strain, and to interaction of carbohydrate and protein.
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Table 1. Phosphate content of the cell wall of Le. lactis
subsp. cremoris ATCC 11602 and Al after SDS and

TCA treatment

Treatment phosphate content(ug/mg)

11602 Al
None H.75 6.5
TCA(100C) 5.5 5.0

Table 2. Sugar composition and protein content of cell
walls of Lc. lactis subsp. cremoris ATCC 11602 and
A1l before and after SDS treatment

Treatment sugar composition(%) protein
and strain rhm glu gal rhm+glu+gal content
(ng/mg)
No SDS
11602 8 3 15 28 619
Al 12 2 23 37 590
SDS
11602 4 0 16 20 272
Al 4 0 24 28 330
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Fig. 1. Protein profiles of the cell walls of Lec. lactis
subsp cremoris ATCC 11602 (B) and Al (C) on SDS

polyacrylamde gel
The molecular weights of marker proteins (A).
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Fig. 2. Composition of the celi wall polysaccharide of
Le. lactis subsp. cremoris ATCC and Al on TLC.

A: 1.0% soln.{rhamnose + glucose + galactose), B-C; 11
602-A1, D-E; 11602-A1 after SDS treatment
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Fig. 3. Effects of different concentrations of saccharides
on infectivity of phage. Phage was preincubated with
CaCl; and the indicated concentrations of saccharides.
The mixtures were diluted, mixed with cells and assa-
yved for the number of plaques. The amount of inhibi-
tion is expressed as percentage of inhibition by a cont-
rol that was not preincubated with a saccharide.

Symbols: (@), rhamnose; (M), galactose; (A}, glucose
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Fig. 4. Effects of rhamnose on the growth of phage-
infected liquid culture cultures of Lc¢. lactis subsp cre-
moris ATCC 11602,

Growing cultures containing 0.5 M rhamnose (a), 04 M
{rhm.-+ gal. + glu.) (M),and no rhamnose (1) were infec-
ted with phage at a multiplicity of 0.001, but the control
(@) was not infected
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