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Abstract — The characteristics of the bacteriophage resistant Lactococcus lactis subsp. cremoris
ATCC 11602-A1, the phage-resistant mutant of Lactococcus lactis subsp. cremoris ATCC 11602,
was examined. Electron microscopic study of phage adsorption to Al revealed that after 10 min.
incubation of the host-phage mixture, Al did not show phage adsorption, and after 60 min. did
not show a real burst and the release of new phage particles which could be detected in the
mixture of its parent strain and phage. However, the phage adsorption rate of Al after SDS treat-
ment increased to 98%. Moreover, when the cell walls from Al and parent strain, and the polysac-
charide(PS) and peptidoglycan(PG) of their cell wall were mixed with phage and incubated for
15 min,, PS and PG from Al did not bind phage, but only SDS-treated cell wall bound phage,
and the cell wall and PS of parent strain bound phage. Both Al and parent strain treated with
0.2N HCI- and 5% TCA(100C) did not bind phage. The results suggest that the phage receptor
is still present in the cell wall of the Al, but a cell wall constituent hydrolyzed by SDS blocks
phage adsorption by masking the phage receptor. It also suggests that the phage receptor of parent
strain is associated with PS of the cell wall
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Fig. 2. Negative stained electron micrographs of phage adsorbed to the cell walls of Lec. lactis subsp. cremoris

ATCC 11602 (A) and Al (B).
Bar on figures represent 100 nm.
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Fig. 3. Transmission electron micrographs of Le. lactis subsp. cremoris ATCC 11602 and A1 at 10 min (a, ¢)

and 60 min (b, d) after incubated with phage,
Bar on figures represent 100 nm.
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Fig. 4. Effects of cations on phage binding to the cell
wall. Cell walls (200 ug/m/) were incubated with phage
(10° PFU/mi) in the absence or presence of 15 Mm
Ca""*, Mg“, Mn“, Zn"’*, or Na' ™.

The mixtures were centrifuged and assayed for the
titer of phage in the supernatant.
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Fig. 5. Irreversibility of phage binding to the cell wall.
Cell wall (400 pg/m/) mixed with phage (10° PFU/ml)
and 15 mM CaCl; were incubated for 15 min and cent-
rifuged.

The supernatants were removed, and the pellets were
suspended in 1m! of 50 mM Tris-HCl pH6.8. The
amount of infectious phage was assayed at the indica-
ted times after suspension.

Table 1. Effects of chemical treatment on adsorption
of phage to Le, lactis subsp. cremoris ATCC 11602 and

Al
pretrement phage adsorption(%)
11602 Al
None 98 0
S5DS(1%) 99 08
a-amylase(0.5 mg/mi} 91 0
Trypsin(1.5 m//m/) 95 0
Proteinase K(1.5 mg/m/) 96 0
HCH0.2 N) 0 0
HCI(0.05 N) 99 O
NaOH((0.05 M) 93 40.5
TCAG%, 60C) 95 O
TCA(G%, 100C) 0 0

el xle 2AR 7t A UdsE o4 5 2dgd=d SDS
} of 55 Fqlal”] $sl|l phages:
7rd Al# B At Alel| A2} phage &=A12 “‘011«1(7*]
%7]9] phage & LHEZE F3|8kich X
ol M whEE7ER] R phage $412 Aot A] %9
r} Neviani®! B (19 % 1% SDS Xla2lel] ¢}s)
phage Aol &= ¢ghriar stk ol= 1%
SDSe)| ejgt a4te] ApEE ql3f phage &3 F
FAle]l #Ei=lx] ¢kotrid] 7]elgt Fo R Alg=ich



238

Table 2. Inactivation of phage by cell walls, PS and
PG from Lc. lactis subsp. cremoris ATCC 11602 and
Al before and after SDS treatment

Treatment Inactivation(%)
and strain by cell wall by PS by PG
No 5DS
11602 97 99 0
Al 1 0 0
SDS
11602 96 — —
Al 95 — —
MEe MHFo 2|3t phage @43}

Al EH | phage 34917} S s ¢dsl7] 98
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2).
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