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Analysis of genetic characterization of Legionella isolated in the environment
to reduce infection risk
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In this study, we aimed to clarify the genetic characteristics and virulence
traits of L. pneumophila and the distribution of Legionella spp. isolated from cooling tower (CT)
and hot spring (HS). It was elucidated three high clonal groups, CCl, CC2, and CC3, which had
colonized cooling towers in Japan over our ten year monitoring period. On the other hand, we found
the high prevalence and genetic polymorphism in HS. We also found that L. londiniensis and L.
israelensis predominated in HS. Furthermore, core SNPs genotypes were elucidated the genomic
proximity and stability between L. pneumophila strains isolated in the same accommodation in HS,
despite the difference in separation years. This study highlights the importance of the epidemiology
and ecology of Legionella from the standpoint of public health.



Legionella pneumophila (
1(SG1)

L. pnemophila)

L. longbeachae, L. micdadei, L.

dumoffii

pnemophila SG1

VB

IVA

Lvh IVA

in structural toxin)

v
IVA
IVB Dot/lcm

VirB

RTX(repeats
rtxA

L. pnemophila

1

L. pneumophila
235  (2003-2014)
L. pneumophila 161 2003-2012
L. pneumophila
126
64
L. pneumophila 5

2) SBT

EWGLI (European Working Group of
Legionella Infections)
(sequence-based typing) 7

flaA pilE asd mip mompS proA neuA

Minimum spanning tree (MST)

2) Legionella. spp
mip (macrophage infectivity potentiator)

mip
16S rRNA

3)

Lvh Type IV

secretion system (SS)  RTX (repeats in toxin)

rxA  PCR
MAb2 Mab3/1
O-acetyltransferase L.
pneumophila SG1

O-acetyltransferase

PCR

lag-1

4)

47 16

30 42



18S rRNA
5)

Miseq

A5-Miseq
kSNP
1) L. pneumophila
o L. pneumophila 161
(2003-2012) 26 ST
3 clonal complex(CC)
( 1) ccC

ST CC1 (105/161,
65.2%) ST1 CC2(22/161, 13.7%) ST154

CC3(20/161, 12.4%) ST2603 ( 1

SG1 SG7 @ sG13 (O otherSGs

14 HIEEEL pneumophilal Z#1+ BSBTIZEIMST

L. pneumophila 101

3
L. erythra, L. anisa, L.

rubrilucens
L. londiniensis L.
israelensis
L. israelensis L. pneumophila L.
londiniensis
e o L. rubrilucens |, quinivanii
Cooling tower II
(n=64)
L. busanensis | _jondiniensis
0 20 40 60 80 ulm(%)
© tondins L iractensis L rubritucens
126
0 20 40 o0 80 loo(%)u
B3 S S LR RBRICHFETHL A RIRE

(©)]
SG1 71 lag-1
28  (39.4%)
SG1 114
2 lag-1
ST2 ST40
Ivh  rtxA
8.5 (20/235) SG5
(D
1.9 3/161

1 Detection of virulence traits in L. pneumohila strains per type
of serogroup

No. (%) of strains positive for L. penumophila

ST ST1(SG1)
23 (9.9%) SG6 ST
(STnewl) 20 (8.7%) SG10 ST
(STnew2 18 (7.8%) 62
ST
2
L. pneumophila ST
@ Hot I?pring isol?tels
J;HZB

° ST53

R ;STSBJ. ? o -
371117\\\;\1. ¢ VE/'. "\ .

i..sngw 0 ST15, o, @
\ . o —°
ST715
% : @

STnew2

X2 IRBEERIL pneumophilal ZF 1+ ZSBTIZEILMST

(2) L. pneumophila

L. pneumophila

Serogroup  /vh locus txA locus Ivh and rtx loci
1 28/71 (39.4) 27/71 (38.0) 3/71 (4.2)
2 0/1(0) 1/1 (100) 0/1(0)
3 1/9 (11.1) 9/9 (100) 1/9 (11.1)
4 0/5 (0) 4/5 (80.0) 0/5 (0)
5 12/35 (34.2) 33/35 (94.2) 10/35 (28.6)
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