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1 N-lauroylsarcosine

50 4 6

1 2004 7 8 ND, a,ND 0157:H7
No ??
04042 M 10 8/2
04043 F 41 8/3
04044 F 60 8/8
04051 M 19 8/16
04054 M 29 8/15
04055 M 24 8/20
04056 F 14 8/21
04059 M 20 8/22
880 M 7/27
881 F 7/26
882 M 12 7/29
884 F 27 7/22
888 M 13 7/31
889 M 70 8/1
896 F 74 7/30
897 F 23 7/29
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902 F 63 8/3
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909 M 58 8/1
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913 M 22 8/9
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F 18 7/19
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F 33 8/14
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Seakem® Gold agarose
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50 30 2 TE 30

1 Xba |
50units/sample BiInl  50units/sample 37
18 20 GenePath
system(Bio-Rad) 1 Seakema
Gold agarose 0.5x TBE

6.0V/cm 2.2-54.2s(linear

ramp) 12 19 0.5u g/mi
ethidium bromide PFGE

Fingerprinting  (Bio-Rad)

SM( )

KM( ) TC( )

ABPC( ) NA( ) CP(
) CIP( )

CTX( ) ST(SXT ) TMP(
) GM( ) FOM(
) 12

BBL National Committee for Clinical

Laboratory Standards NCCLS 1

4  MLVA
MLVA Bjorn-Arne Lindstedt )
0O157:H7 6

Variable-Number Tandem-Repeats (VNTRs)

1 VNTR

2 Vhecl 7 7

vh 1—F : 5" -HEX-AGCCCGCAGTTGATACCTACG-3"
ec
-R: 5"-GATGCCGGATGAAAATGATAAGTT-3"

vh 2—F: 5"-TET-AACCGTTATGAAAGAAAGTCCT-3"
ec
-R: 5"-TCGCCCAGTAAGTATGAAATC-3"

F: 5"-TET-GGCCGGATGGAAACTATGCTATT-3"

Vhecg—R : 5"-GCCGCTATTTTTAACCACTGACTA-3"

F: 5"-FAM-ATCGCCTTCTTCCTCCGTAATG-3"

VheCd o o CTCCTCECGCTCAGACAGTG-3"

: 5"-FAM-CTCAGGCGCCGTTAAGGTGTAGC-3"

_F:
VeCS . 5 TCCGCGGAGTOCAGAGAAAATAAA-3"

Vhect F: 5"-HEX-ACGTTAAACCCGGAATGGAAAATC-3"
ec
-R: 5" -GAGCGAAAAATGTCTATCTTGAGG-3"

vh 7—F: 5" -FAM-ATGCGCGGTTAGCTACACGACA-3*
ec
-R: 5"-TGAAAGCCCACACCATGCGATAAT-3"

3

(100 pmol/p 1)
10x Ex Taq Buffer 1.2yl
DW 8u 1
dNTPs(2.5 mM) 0.5 p I
Ex Taq Polymerase(5U/pu 1) 0.1 p 1
DNA template 2p 1

12 pl

0.1 pl

Vhecl 5
TET Vhecd 5 7 FAM
PCR 3
10 12000rpm 5
PCR
Vhecl 3 4 5 Mix1
Vhecl 2 6 7 Mix2 2
PCR 4
PCR  Mixl Mix2  PCR 1p |
18y | 1p |
12u | 1p |
ABI PRISM™ 310 Genetic Analyzer(Applied
Biosystems) 60 40
GeneScan Analysis Software(Applied Biosystems)
Fingerprinting

HEX Vhec2 3

1 PFGE
27 Xbal A
B ( 1)
95.5 PFGE
A 7 Al A2
Al A2 97.1
4 PCR
cycle
94 15 1
94 30
63 90 25
72 90
72 10 1
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Noller

6 PFGE MLVA
No No Xbal  Binl MLVA No
04044 2 A C 1
04051 3 A C 4
04055 5 A C 4
04059 7 A C 4
04043 1 A C 5
04054 4 A C 5
889 13 A D 4
04042 1 B C 2
2 25 B C 4
908 19 B C 4
913 22 B C 4
907 18 B C 4
3 26 B C 4
04056 6 B C 4
902 17 B D 1
880 8 B D 3
1 24 B D 4
884 11 B D 4
897 15 B D 4
888 12 B D 4
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882 10 B E 5
24) 9
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I I I I I I
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3
No.6 PFGE MLVA No ( )

5

)



24, 55-63(2005)

No.9 No.6
14 9
STEC
8 1
STEC
No.2 No.3
diffuse outbreak
Xba | Bin | PFGE
MLVA
PFGE
MLVA
Nd a Nd
0157:H7 STEC
diffuse outbreak
Xbal PFGE
Bin | PFGE
PFGE MLVA
0157
MLVA
0157:H7

1) Caugant DA et al: Population genetics and
molecular epidemiology of Neisseria meningiti-
dis, APMIS, 106(5), 505 525(1998)

2) Shankar V et al: Infection-derived Enteroco-
ccus faecalis strains are enriched in esp,a gene
encoding a novel surface protein, Infect Immun,
67(1), 193 200(1999)

3) Renders N et al: Variable numbers of tandem
repeat loci in genetically homogeneous Haemo-

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

philus influenzae strains alter during persistent
colonisation of cystic fibrosis patients, FEMS
Microbiol Lett, 173, 95 102(1999)

Keim P et al: Multiple-locus variable-number
tandem repeat analysis reveals genetic relation-
ships within Bacillus anthracis, J Bacteriol, 182
(10), 2928 2936(2000)

Klevytska AM et al: Identification and charac-
terization of variable-number tandem repeats in
the Yersinia pestis genome, J Clin Microbiol, 39
(9), 3179 3185(2001)

Pourcel C et al: Tandem repeats analysis for the
high resolution phylogenetic analysis of Yersina
pestis, BMC Microbiol, 4, 22(2004)

Farlow J et al: Francisella tularensis strain typ-
ing using multiple-locus , variable-number tan-
dem repeat analysis, J Clin Microbiol, 39(9),
3186-3192(2001)

Johansson A et al: World wide genetic relation-
ships among Francisella tuularensis isolates de-
termined by multiple-locus variable-number
tandem repeat analysis, J Bacteriol, 186(17),
5808 5818(2004)

Farlow J et al: Strain typing of Borrelia burg-
dorferi, Borrelia afzelii, and Borrelia garinii by
using multiple-locus variable-number tandem
repeat analysis, Appl Environ Microbiol, 40(12),
4612 4618(2002)

Della Coletta-Filho H et al: Evaluation of the
genetic structure of Xylella fastidiosa popula-
tions from different Citrus sinensis Varieties,
Appl Environ Microbiol, 68, 3731 3736(2002)
Lindstedt BA et al: DNA fingerprinting of Sal-
monella enterica subsp.enterica Serovar Typhi-
murium with emphasis on phage type DT104
based on variable number of tandem repeat loci,
J Clin Microbiol, 41, 1469 1479(2003)

Liu Y et al: Molecular typing of Salmonella en-
terica Serovar Typhi isolates from various
countries in Asia by a multiplex PCR assay on
variable-number tandem repeats, J Clin Micro-
biol, 41, 4388 4394(2003)

Onteniente L et al: Evaluation of the polymor-
phisms associated with tandem repeats for
Pseudomonas aeruginosa strain typing, J Clin
Microbiol, 41(11), 4991 4997(2003)



14)

15)

16)

17)

18)

19)

24, 55-63(2005)

Pourcel C et al : Characterization of a tandem
repeat polymorphism in Legionella pneumophila
and its use for genotyping, J Clin Microbiol,
41(5), 1819 1826(2003)

Bricker BJ et al: Brucella * HOOF-prints' :
strain typing by multi-locus analysis of variable
number tandem repeats (VNTRs), BMC Micro-
biol, 3, 15(2003)

Sabat A et al: New method for typing Staphylo-
coccus aureus strains : multiple-locus variable-
number tandem repeat analysis of polymorphism
and genetic relationships of clinical isolates, J
Clin Microbiol, 41, 1801 1804(2003)
Malachowa N et al: Comparison of multiple-
locus variable-number tandem?repeat analysis
with pulsed-field gel electrophoresis, spa typ-
ing, and multilocus sequence typing for clonal
characterization of Staphylococcus aureusiso-
lates, J Clin Microbiol, 43(7), 3095 3100
(2005)

Sun YJ et al: Characterization of ancestral
Mycobacterium tuberculosis by multiple genetic
markers and proposal of genotyping strategy, J
Clin Microbiol, 42, 5058 5064(2004)

Schouls LM et al: multiple-locus variable-
number tandem repeat analysis of Dutch Borde-
tella pertussis strains reveals rapid genetic
changes with clonal expansion during the late

20)

21)

22)

23)

24)

25)

1990s, J bacteriol, 186(16), 5496 5505(2004)
Majed Z et al: Identification of variable-number
tandem-repeat loci in Leptospira interrogans
sensu stricto, J Clin Microbiol, 43, 539 545
(2005)

Groathouse NA et al: Multiple polymorphic loci
for molecular typing of strains of Mycobacteri-
um leprae, J Clin Microbiol, 42, 1666 1672
(2004)

Lindstedt BAet al: DNA fingerprinting of
shiga-toxin producing Escherichia coli O157
based on multiple-locus variable-number tan-
dem-repeats analysis (MLVA), Ann Clin Micro-
biol Antimicrob, 2, 1 7(2003)

Lindstedt BA et al: Multiple-locus variable-
number tandem-repeats analysis of Escherichia
coli 0157 using PCR multiplexing and multi-
colored capillary electrophoresis, J Clin Micro-
biol Methoods, 58, 213 222(2004)

Noller AC et al: Multilocus variable-number
tandem repeat analysis dstinguishes outbreak
and sporadic Escherichia coli 0157: H7
isolates, J Clin Microbiol, 41, 5389 5397
(2003)

Keys C et al : Highly diverse variable number
tandem repeat loci in the E.coli O157:H7 and
055:H7 genomes for high-resolution molecular
typing , J Appl Microbiol , 98 , 928 940(2005)



