
 

 

 

 

 

Key Words : Legionella pneumophila , Sequence - based typing , Minimum spanning tree 

 

 

2006 2022 17 184

2 1.1% 65 35.3% 117 63.6%

 

Legionella 

pneumophila 61 2 63

7  ( flaA, pilE, asd, mip, mompS, proA, neuA) Sequence - based typing

 (BioNumerics) 

Minimum spanning tree

3

  

 

 

Legionella pneumophila  

L. pneumophila

2018 2000 1)

2022 21

 

2 10

2)  

3-8)

9)

 

pulsed - field gel electrophoresis : PFGE

 

1545 4 

1  



 

10,11)

Sequence - based typing SBT

 

 

2006 2022

184  

 

 L. 

pneumophila

Sero Group : SG 1 36 SG1

SG5 12 SG6 13

61 1

60 1  

 

 L. pneumophila 2

SG1 1  

 

BCYEα

50 mM NaOH  85 µL 100℃ 10

1 M Tris  15 µL 12000 

rpm 10 DNA  

 

12) 7. 2) SBT 7  (flaA, pilE, asd, 

mip, mompS, proA, neuA) 

PCR  

PCR 20 µL 1× Ex Taq Buffer (Mg2+plus) 

0.2 mM dNTP 0.2 μM Mix Primer 0.5 U TAKARA Ex Taq 

HS DNA 1 µL

 

PCR T100 95℃

5 94℃ 30 55℃ 30 72℃ 50 35

72℃ 10 PCR

2.5

 

 

QIAquick PCR Purification Kit (QIAGEN K.K.) 

Cycle Sequence

M13 Forward primer M13 

Reverse primer 5 µM

BigDyeTM Terminator v3.1 Cycle Sequencing Kit (Thermo 

Fisher Scientific K.K.)  

 

Cycle Sequence BigDyeTM XTerminator 

Purification Kit (Thermo Fisher Scientific K.K.) 

Applied Biosystems 3500 (Thermo Fisher 

Scientific K.K.) 

MEGA 11

7

7

Sequence type ST  

 

SBT 47

 (BioNumerics v8.1) 

Minimum spanning tree MST

2008 2016

L. pnuemophila 419 8) 1996

2006 50

50 35 L. pnuemophila 

SG1 135 11)

 

 

2006 2013

5 2014

15 2022 21

1  

2006 2022 184

2 1.1% 65



35.3% 117 63.6%

2

 

 

 

L. pneumophila

61 2 63

7  (flaA, pilE, asd, 

mip, mompS, proA, neuA) SBT

1 63 ST

42 1

2 45 17 ST

ST ST1 14 31.1%

SG1 ST1994 5 11.1% SG6 ST153 3

6.7% SG6 ST392 3 6.7% SG5 ST48, 

512, 788, 979, 1151 2 4.4% SG1 ST1633, 

1885 2 4.4% SG6 ST SG

 

ST 18 7

ND 14

7

ST 7

ST UT 4  

ST

ST1 7 ST 

979, 1151, 1633, 1885, 1994 2

1  

SBT 7 47

554

 (BioNumerics) MST

2

3

44 27

61.4% 2 4.5%

15 34.1%

1

2  

A B C D E F G H I J K L M N

1 14 2 4 4 1 1 2 14

36 1 1 1

48 2 2 2

68 1 1 1

129 1 1 1

153 3 3 3

260 1 1 1

392 3 3 3

512 2 1 1 2

788 2 2 2

979 2 1 1 2

980 1 1 1
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flaA pilE asd mip mompS proA neuA

1 A H21E368 2009/12 Bw 1 ND - 14 16 16 15 13 2

2 A H22E041 2010/3 Bw 1 ND - 14 16 16 15 13 2

3 A H22E359 2010/12 Bw 1 ND - 14 16 16 15 13 2

4 A H22E360 2010/12 Bs 1 ND - 14 16 16 15 13 2

5 B R01E106 2019/9 Bw 1 1 1 4 3 1 1 1 1

6 B R02E123 2020/9 Bw 1 1 1 4 3 1 1 1 1

7 C H21E379 2009/12 Bw 6 1633 2 10 19 28 19 4 6

8 C H22E026 2010/2 Bw 5 ND 23 6 17 28 14 8 -

9 C H22E071 2010/5 Bs 5 ND 3 13 1 28 14 9 -

10 C H22E361 2010/12 Bw 5 ND 6 10 17 6 48 14 -

11 D H20E220 2008/10 Bb 5 1032 3 13 1 6 14 9 38

12 D H23E023 2011/2 Bb 5 UT 8 6 17 6 48 15 40

13 E H21E350 2009/12 Bw 1 788 2 6 17 14 12 8 11

14 E H21E351 2009/12 Bb 1 788 2 6 17 14 12 8 11

15 E R04E075 2011/12 Bb 6 1633 2 10 19 28 19 4 6

16 F H20E231 2008/11 Bb 5 392 3 13 1 6 14 9 11

17 F H21E354 2009/12 Bb 1 48 5 2 22 27 6 10 12

18 F H21E347 2009/12 Bb 5 392 3 13 1 6 14 9 11

19 F H23E001 2011/1 Bb 1 48 5 2 22 27 6 10 12

20 F H23E003 2011/1 Bb 5 392 3 13 1 6 14 9 11

21 G H20E245 2008/11 Bw 1 1151 7 43 31 3 48 15 40

22 G H21E336 2009/12 Bb 6 1885 6 10 14 28 2 14 3

23 G R04E111 2012/12 Bb 1 980 6 10 17 28 9 14 3

24 H H22E005 2010/1 Bw 1 1 1 4 3 1 1 1 1

25 H H22E020 2010/2 Bw 1 1 1 4 3 1 1 1 1

26 H H22E363 2010/12 Bw 1 UT 10 22 7 3 16 18 UT

27 H H22E366 2010/12 Bb 5 ND 3 6 1 28 14 9 -

28 H R04E125 2013/12 Bw 1 979 10 22 7 3 16 18 6

29 H R04E130 2013/12 Bw 1 1 1 4 3 1 1 1 1

30 H R04E133 2013/12 Bs 1 1 1 4 3 1 1 1 1

31 I H18E132 2006/10 Bs 6 153 2 10 3 28 9 14 3

32 I H18E200 2006/12 Bt 6 153 2 10 3 28 9 14 3

33 I H19E011 2007/1 Bw 5 ND 8 6 34 9 53 8 -

34 I H19E105 2007/5 Bt 6 153 3 10 3 28 9 14 3

35 J H20E275 2008/12 Bb 6 1994 3 6 1 6 8 11 9

36 J H21E342 2009/12 Bb 1 1 1 4 3 1 1 1 1

37 J H21E341 2009/12 Bb 6 1994 3 6 1 6 8 11 9

38 J H22E372 2010/12 Bb 1 1 1 4 3 1 1 1 1

39 J H22E371 2010/12 Bb 6 1994 3 6 1 6 8 11 9

40 J H23E014 2011/1 Bb 1 1 1 4 3 1 1 1 1

41 J R04E072 2011/12 Bw 6 1994 3 6 1 6 8 11 9

42 J R04E076 2012/1 Bb 1 1 1 4 3 1 1 1 1

43 K H20E228 2008/11 Bb 1 ND - 14 16 16 15 13 2

44 K H20E287 2008/12 Bs 1 1 1 4 3 1 1 1 1

45 L H22E113 2010/7 Bw 1 ND 2 10 17 14 21 14 -

46 L H22E115 2010/7 Bw 5 ND 2 10 3 6 9 4 -

47 M H22E230 2010/9 Bw 1 129 6 6 15 28 4 14 11

48 M H22E227 2010/9 Bw 5 ND 2 10 3 28 9 4 -

49 N H23E028 2011/2 Bs 1 1 1 4 3 1 1 1 1

50 N R04E091 2012/12 Bs 1 ND 3 53 1 28 14 9 -

51 H20E084 2008/6 Bw 1 512 3 8 19 28 19 4 9

52 H20E234 2008/11 Bw 1 1151 7 43 31 3 48 15 40

53 H20E241 2008/11 Bs 6 1994 3 6 1 6 8 11 9

54 H21E040 2009/3 Bw 1 1 1 4 3 1 1 1 1

55 R04E098 2012/12 Bw 1 UT 7 12 31 3 48 15 40

56 R04E105 2012/12 Bw 1 UT 2 10 19 28 UT 4 9

57 R04E117 2013/8 Bw 6 1885 6 10 14 28 2 14 3

58 R04E124 2013/12 Bw 1 979 10 22 7 3 16 18 6

59 R04E136 2013/12 Bs 6 68 3 13 1 28 14 9 3

60 R04E144 2013/12 Bw 1 1 1 4 3 1 1 1 1

61 H20E004 2008/1 Ct 1 36 3 4 1 1 14 9 1

62 H20E074 2008/6 Pt 1 512 3 8 19 28 19 4 9

63 R04E231 2022/10 Pt 1 260 12 8 11 23 29 26 2

1) Pt , B Bw , Bs , Bt , Bb , Ct

2) Sero Group          3) Sequence Type

No. 1)
SG

2)
ST

3)
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Molecular epidemiological analysis of Legionella spp. strains isolated in Ehime Prefecture, Japan. 
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A total of 184 cases of Legionellosis were reported in Ehime Prefecture during the 17-year period from 

2006 to 2022. Of these, there were only 2 cases (1.1%) with confirmed routes of infection, 65 cases 

(35.3%) with ones, and 117 cases (63.6%) with unknown ones, indicating that the route of infection was 

not clear in most cases. In this study, in order to establish a molecular epidemiological method useful for 

identifying the source and route of infection, we conducted a sequence-based typing analysis of seven 

housekeeping genes (flaA, pilE, asd. mip, mompS, proA, and neuA) in a total of 63 Legionella pneumophila 

strains (61 environmental and 2 clinical strains) stored at our institute, and constructed a database using the 

BioNumerics system for phylogenetic analysis of pathogenic microbial genes. The minimum spanning tree 

based on the constructed database showed that the environment-derived strains were broadly classified into 

three groups: the cooling tower and bathing facility-derived group, the bathing facility-derived group, and 

the soil-derived group, while the clinically-derived strains were distributed in all groups. The present 

molecular epidemiological analysis method may provide useful information for estimating the source and 

route of infection.

 


