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Lla BIII
2 1
Jytte Josephsen
! 250100
2
933 A 0001-6209 2002 02-0246-05

restriction and modification R/M

DNA R/M
1
3 pIW566
Lactococcus lactis subsp. cremoris W56 * R/M LlaBI-
IM° GenBank AF347071 R/M LiaBIIl
R/M LaBIll
1
1.1
1.1.1 1
1.1.2 GM17 M17 Difco 0.5% SGM17
M17 1% 2.5mmol/LL MgCl, 2.5mmol/L. CaCl, Spg/mL
GM17 Smmol/L CaCl,
1.2 DNA
L. Lactis 10mg/mL 37°C 20min GIA-
GEN plasmid Mini-prep kit Chatsworth USA DNA
1.3 efficiency of plating EOP
EOP 1
1.4
Holo  Nes 0 Gene Pulser BioRad 1.25kV/mm 25pF
20082
1964 -
2001-11-06 2001-12-19
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2 Lla Bl 247
1

L. lactis
W56 Industrial strain with multiple plasmids 11
MG1614  Plasmid-free host for 936 and 2 species 12
111403 Type T R/M system chromosomal located host for blL67 bIL 66 bIL170 13

Bacteriophages
skl Small  isometric-headed 936 species 14
p2 Small isometric-headed 936 species Obtained from T R Klaenhammer
ji50 Small  isometric-headed 936 species Obtained from J Josephsen
2 Prolate-headed 2 species Obtained from T R Klaenhammer
ul36 Small  isometric-headed P335 species 15
Q30 Small isometric-headed P335 species 15
Q33 Small isometric-headed P335 species 15
bIL66 Small  isometric-headed 936 species Obtained from J Josephsen
bIL170 Small isometric-headed 936 species Obtained from J Josephsen
bIL67 Prolate-headed 2 species Obtained from J Josephsen
CHPC412  Unknown species Obtained from Chr. Hansen A/S.
CHPC381  Unknown species Hérsholm  Denmark
CHPC382  Unknown species
2
2.1 R/M LiaBIII

R/M LiaBIII

pIW566

pIW566 DNA  Clal

pIK1
R/M I

L. lactis MG1614

EOP

Schouler et al. 1998
EOP 107" ~107 7

bIL67
1L1403

R/M LiaBIII

L. lactis 11.1403

MG1614 pJKl1
107° 2
11403
pJK1
bIL66 bILI70
EOP 107!

skl p2 jjs0
MG1614 pJK1
L. lactis TL1403

L. lactis 111403

2.5x107°

R/M LiaBIII
pVCS Cat
pIK1°
L. lactis MG1614

c2 L. lactis MG1614

MG1614
type I R/M
IL1403 pJK1 936
EOP 107° 2
LlaBIII
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248 42
2 pJK1
MGl1614 MG1614 pJK1 L1403 IL1403 pJK1
skl 936 1 3.0x1073 ND ND
p2 936 1 2.0x1073 ND ND
jis0 936 1 6.0x1073 ND ND
bIL66 936 ND ND 1 2.2x1073
bIL170 936 ND ND 1 5.3x1073
2 2 1 1.2x1073 ND ND
bIL67 2 ND ND 1 2.5%107°
ND means no detection.
The EOP were an average of at least three independent determinations.
2.2 RM LlaBIII AbiS
pAW601 AbiS Josephsen J pJK1
pAW601 L. lactis MG1614 pAW601 skl ¢2 3
3 R/M LlaBIIl AbiS % pJK1
MG1614 pAW601
skl 2 skl
100 R/M LlaBIII
MGl614 1 1
MG1614 pAW601 2.1x1073 3.2x1072
P \ 8 DNA
-3 -3
MG1614 pJK1 2.3x10 1.1x10 IlaBIII
MG1614 pAW601 + pJKI 1.5x1073 5.2x107*
The EOP were an average of at least three independent determinations. AbiS
2.3 R/M LiaBI1
L. lactis SMQ86 L. lactis CHCC2281 SMQ86 P335
4 SMQ86 CHCC2281
SMQ86 SMQ86 pJK1 CHCC2281 CHCC2281 pJKl1
Q30 1 2.2x1073 ND ND
Q33 1 1.8x1073 ND ND
ul36 1 1.0x1073 ND ND
CHPC412 ND ND 1 2.4x107°
CHPC831 ND ND 1 3.0x1073
CHPC832 ND ND 1 5.2x107°

ND means no detection.

EOP were an average of at least three independenCddbemfh&fiBnsg o 477 55 B 4TI B & 4Rt 50
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2 LiaBIII 249

L. lactis CHCC2281 CHPC412 CHPC831  CHP(C832 pJK1
L. lactis SMQ86 L. laciis CHCC2281 4
4 pJK1 SMQ86 pJKI ~ P335 EOP  MGI1614 pJKl
936 EOP 107° CHCC2281 pJK1 CHC(C2281
EOP ~107° P335 936 100 R/M LlaBII
CHCC2281
3
DNA 12 species
3 936 2 P335 8
LlaBIII pIK1 3
L1403  CHCC2281 R/M LlaBIII
DNA
* L. lactis subsp. lactis ME2
R/M 10 2 3 R/M LlaBII 1L1403 R/M
MG1614 pAW601 AbiS “
" Josephsen J 1990 R/M
MG1316 2 LlaBIII
R/M LlaBIII pJK1 R/M
LlaBIN pIW566
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The Resistance Conferred by the R/M System LlaBIII Against Bacteriophages

Kong Jian'  Jytte Josephsen® Ma Gui-Rong'
!'State Key Laboratory of Microbial Technology ~Shandong University  Jinan 250100 China

2 Department of Dairy and Food Science  The Royal Veterinary and Agricultural University ~Denmark

Abstract LlaBIIl isolated from the naturally occurring plasmid pJW566 from Lactococcus lactis
subsp. cremoris W56 encoded a restriction and modification R/M  system. The plasmid pJK1 car-
rying the R/M system LlaBIIl was transformed into L. lactis 1L1403 with type I R/M system located
on chromosome and the strain MG1614 pAW601 with AbiS gene on plasmid pAW601  respective-
ly. The transformants obtained showed stacking resistance against bacteriophages. The plasmid pJK1
was transformed into industrial strains L. lactis SMQ86 and CHCC2281 the transformants showed
the EOP of the bacteriophages decreased by 10™° and 107 respectively. The results indicated that
the R/M system LlaBIII could protect strains from bacteriophages in dairy fermentation.

Key words Lactococcus lactis  Bacteriophages Restriction and modification system Dairy fermen-

tation
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