
ɘɠąǺǢ�ɘɠ 3ǺǢĔƏɝǬ²ÃāáȋȤŭî 

ýė�Ơ�Ò×ËɋƵĵƧġāáņè 

�đŜɇŷǨŀƖA¡ƏËɋ@$)R�h^s�ųƵĵ@Ï0Rāá� 

ȜƼāáȥĢŬ 

 

�ǷɇŀƖ��ɓ×ÏA�h^s�§ƝŐƶǍĪ 

$OD 

ŊƈƸg
b]�f
Vɂ!5�h^s�ƯìAȜĿ£ÃǗ¹ƒȨAþǪ� 

 

� � � � � � � � āáƸȐŒ� � ƞƚŧĿ� � � ģɍÈƝųāáū 

�� āáȜƼŒ� � Ĥȶťɞ� � � ©ĸɋ²ƺÃ 

āáȜƼŒ� � ƛĸžĽ� � � ģɍÈƝųāáū 

āáåɕŒ� � ƺªǶǠȍ� � ƂǴƚĂ¡Əāáū 

āáåɕŒ� � ǐǵɋƏ� � � ƂǴƚĂ¡Əāáū 

� � � � � � � � āáåɕŒ� � ǉǤǎř� � � ƂǴƚĂ¡Əāáū 

āáåɕŒ� � ɚȶȍƘ� � � ƂǴƚĂ¡Əāáū 

āáåɕŒ� � ƌ©Ǆ¯� � � ƂǴƚĂ¡Əāáū 

āáåɕŒ� � ǣĳžȕ� � � ģİƃƟƧġȒ� 

āáåɕŒ� � ǉƲȫĿ� � � ģİƃƟƧġȒ� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ǷɇŀƖB.C.C�h^s�Ưì@OQ§Ɲ-S ŞƾņəAĆ�=?R+=&
 R�I5�ɓ×Ï@$!;B�h^s�Ưì@OR§Ɲ&ȳP%=?8;';$
Q šɃ?¶ƻ=?8;!R�3+< Ȫāá<BǷɇŀƖ$OD�ɓ×Ï@$!;
�h^s�ƯìA§ƝŐƶǍĪVŐŀ.;'5� 

2015Ǻ%P�h^s�ƯìA§ƝŐƶǍĪVöư.;!RƂǴƚĂǵA 1Ƿɇŀ
Ɩ@$!; 2015�2018ǺǢ@BǍĪƵŵ< R 8�ūǉ 5�ū%PĬƺ 3,000 

CFU/ 100 mLA�h^s�Ưì&þţ-S;!5�+AÎ@ ȓɃǿËAƔŮNŊ�
¦Ƣĺqo�\�Ǚ°ƨǅAƖǅ?>AƵĵVŐŀ.5ú³ 2019ǺǢAǍĪ<
B 10�200 CFU/100 mLA�h^s�Ưì&þţ-S5�-P@ 2020ǺǢAƀñ
e�q\[�iÈƝų@ȅ"ëàņƶƙĉ@Ô:(ÝèÖÎ@$)R¡ƏËɋVõ
; 2021ǺǢ@B 1�ū%P 20 CFU/100 mLA Legionella pneumophila SG 6&þţ-
SRAJ=?85�+AǷɇŀƖ@$!; �h^s�ƯìBćů.5=ě#PSR
MAA ÆƠ?ǾŮ@Bł8;$P1 ǿËAƜźȨAȢę?>-P?RƵĵ&ȏɃ
=ě#PS5� 

�ɓ×Ï@$)R§ƝŐƶǍĪ<B 1 �ɓ×ÏVöư.;ǍĪ.;$Q +SI<
¦ƢǙ°ƨǅAƖǅ ȓɃǿËAƔŮ ȬǌAy�mg�c?>AƵĵVŐŀ.;'
5��Șœĕ@$!; y�mg�cVǕÖǗ@Ĝ"ŌǭǾƆƨǅ&ǯǷ-S5MA 
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A. āáȷǗ 

��ǷɇŀƖ@$)R�h^s�ƯìA§
ƝŐƶǍĪ 

ǶȪ<B�h^s�ƯìAÈƝĈA�
9=.;ǷɇŀƖ&ǂPS;$Q .C.
CŞƾȃƏV�'Ú+0 1�2 3��wo-wo
ÈƝB$+P?!+=%P 4� ÈƝĈ=?

RÊæ@$)R�h^s�ƯìAƉĎ&š
Ƀ=?R�Ȫāá<B ǷɇŀƖ@$)R�
h^s�ƯìA§ƝȾȩƵĵA5LAÔơ
ǗŹȥVǱR+=VȷǗ=.; §ƝŐƶ
ǍĪVŐŀ.5� 

ǍĪƵŵ=.5ǷɇŀƖ<B 2015ǺǢ
%Pöư.; _��Ng��
Ǩ 8 �ū

A �h^s�Ưì&þţ-S5�.%. 20 CFU/100 mL=ů?!ìƇ< Q Ț
ƇºAǍĪ@$!;ƿưǗ@þţ-S5+=%P �h^s�ƯìAƪżBɆƉ-
S;!RMAA ÆƠ@ǾŮ-S'S1ƁȘǿËAv[^yZ��%Pãâ-S;
!RMA=ě#PS5� 

ŊƈƸg
b]�f
@ORȜĿ£ÃǗ¹ƒȨAþǪ=.; ǷɇŀƖ@$!;
ȜɌ-S5�h^s�ƯìA SNPs¹ƒ$ODƂǴƚĂ@$!; 2015Ǻ@ȃƏ.5
�h^s�ƯìAŞƾņəA SNPs¹ƒVŐŀ.5�íǺ ŊƈƸg
b]�f

&ȖÞ. ƠģA¡Əāáū<Mļɂ-S;!R�.%. ĜƌþĪ<AɊɂB 
IQƄW<$P1 �h^s�ƯìAŞƾȃƏņəNǷɇŀƖAËɋEA¨ɂ?
> 3AɊɂȨ@BþǪAȿǃ& R�3+<¸	B +SI< 2015Ǻ%PǍĪ
Vöư.;'5ƂǴƚĂǵAǷɇŀƖ<þţ-S5�h^s�ƯìVɂ!; f�
`
Ȩ@OR Sequence-Based Typing
SBT�¹ƒ $ODŊƈƸg
b]�f
@
OR Single Nucleotide Polymorphisms 
SNPs�¹ƒVŐŀ.5�SBT¹ƒ<BǮ/
Sequence Type
ST�=-S5ȚƇAìÄ@$!; SNPs¹ƒ<MǮ�M.(BƇ
SNPsA�!< 85+=%PǮ�Ab�
�VÚĈ=0RìÄ&öư.;þţ-
S;!R±ǽƊ&ŋĨ-S5�+SPAìÄ@B +AŀƖ@$!; �Ǻ�Ŷ@
U5Qþţ-S;!RMAN �?RɇŎ%Pþţ-S5MA&ÐIS;!5�+
A5L +AǷɇŀƖǵ@�h^s�ƯìAãâĈ& RMA=ƅĶ-S5�Şƾ
ņəAÄVɂ!5 SNPs¹ƒ<B +AŞƾņəB�ǜǗÏɜA R 2k[{A L. 

pneumophila SG1= 1k[{A L. pneumophila SG13@O8;�'Ú+-S5±ǽƊ
&ȳP%=?85�-P@ SNPs¹ƒ<B L. pneumophila ST2114A 7ÄV3S4S
&�ǜǗ@ÏɜA R 2ŗɗAb�ik
@ïȡ0R+=&<'5�ST2114VO
QĮ%(ñȡ<' ğ!¹ƒƐǢVŋ.5+=%P Ȫņə@$!; SNPs¹ƒV
Ɋɂ0R+=BȻɂ=ě#P#5�ȪņəV�'Ú+.5=ƅĶ-SR+SP 3k
[{A L. pneumophilaB !1SMÄÎA SNPsAĩB 21 SNPs�ǵ< 85�+
An
kBŞƾņəA SNPs¹ƒVĜƌþĪ=.;Őŀ0RŶ< �ǜǗÏɜƊV
Ȇƿ0R SNPsAǁ=.;�9Aȷ�@?RMA=ě#PS5� 
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AĭŕVŐŀ.;'5�2017 ǺǢI<@ 
ȬǶAy�mg�cAǯǷ _��=g�
�
AďÉ ǿËAğǼǢ¦ƢŲǳVŐŀ
.5�ğǼǢ¦ƢŲǳVŐŀ.5ǎčAǍ
Ī<B �h^s�ƯìA DNABþţ-S
5MAA Ơ;Aþƴ@$!;�h^s�
ƯìAȁɅBȓþţ=?85�.%. 3A
čAǍĪ@$!; Ĭƺ 3,000 CFU/100 mL

A�h^s�Ưì&þţ-S5�+A5L 
Ŋ�¦Ƣĺqo�\�Ǚ°ƨǅVƖǅ.5�
.%. 3AčA 2018ǺǢA 2ºAǍĪ@
$!; ø 5 %ū%P 10�400� CFU/100 

mL A�h^s�Ưì&þţ-S5�I5 
+SPAƵĵ@°#; ŐŀŉÖBȓȳ<
B RMAA ȓɃ?ǿËAƔŮM$+?
8;!5� 

+AǷɇŀƖ<B 2018ǺǢ�ĝ@Mƀ
5@ƵĵVǑ°.5+=@°#; 2020Ǻ
Ǣ@B 4 ü�5 ü@%); ƀñe�q\
[�iÈƝųAÀƺ@ȅ"ëàņƶƙĉ

�¬ ëàņƶƙĉ�@OQÝè. 3A
ÖÎ@ǿËǵAȽɌĻɏ¦ƢǼǢVğ(�
ň.;!5�+SPAƵĵAȑ®VȷǗ=
.; 2019�2021ǺǢ@$!;MǍĪVö
ư.5� 

 

���ɓ×Ï@$)R�h^s�ƯìA§
ƝŐƶǍĪ 

�ɓ×Ï<A�h^s�ƯìA§ƝB 
�h^s�ÈƝųA�ǵÈƝAĆ�=?Q
"R+=%P Ȓ�ǵAÊæËɋAšɃ?
¶ƻ=?8;!R 5��+A5L �h^s�
Ưì§ƝAƵĵA�Ê=.; �ɓ×Ï@
$)R�h^s�ƯìA§ƝŐƶǍĪVö
ư.;'5� 

ǍĪƵŵ< R 1 �ɓ×Ï<B+SI<

¦ƢǙ°ƨǅAƖǅ ȓɃǿËAƔŮ Ȭǌ
Ay�mg�c?>AƵĵVŐŀ.;'5�
+A�ɓ×Ï<B ȪāáAǡǉ·ǖ@$
!; �Șœĕ@ƖǕŉÎ,=@Ōǭ<y
�mg�cVĜ"ŌǭǾƆƨǅVǯǷ.;
$Q 3Aȑ®MÐL;§ƝŐƶǍĪVĜ
85� 

 

��ŊƈƸg
b]�f
@OR�h^s
�ƯìAȜĿ£ÃǗ¹ƒȨAþǪ 

íǺ@?8;àƮ@ŊƈƸg
b]�f

&ȖÞ. ƠģA¡Əāáū<Mļɂ-
S;!R�.%. �h^s�Ưì@$!;
Ɋɂ-S;!RəBů?( ŞƾȃƏņə
NǷɇŀƖAËɋEA¨ɂ?> 3AɊɂ
ȧȨBþǪAȿǃ& R� 

3+<Ȫāá<BǷɇŀƖ<A�h^s
�ƯìAǭƶ¹ƒ$ODŞƾȃƏņə@$
)R�h^s�Ưì@$)RƠdt�¹ƒ
AȻɂƊAþǪVȷǗ=.; ŶÙAǷɇ
ŀƖA§ƝŐƶǍĪ@$!;ȜɌ-S5Ä
$ODƂǴƚĂ@$!; 2015 Ǻ@ȃƏ.
5�h^s�ųŞƾņə 2 3�@$!;ȜɌ
-S5ìÄVɂ!; f�`
Ȩ@OR
Sequence-Based Typing
SBT�¹ƒ$ODŊ
ƈ Ƹ g 
 b ] � f 
 @ O R Single 

Nucleotide Polymorphisms 
SNPs�¹ƒVŐ
ŀ. ȊÂ.5� 

 

B. āáȧȨ 

1�ǷɇŀƖ$OD�ɓ×Ï@$)R�h^
s�Ưì§ƝŐƶǍĪ 

1�1�ǍĪƵŵ$ODƬǕĞȷ 


1�ǷɇŀƖ 

ƂǴƚĂǵA 1 ǷɇŀƖ@$!; 2019

ǺǢB 9ü@ 1º 2020ǺǢBëàņƶƙ
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ĉ@ORÝè%PA�èī¼ƞǶ
5 ü� 
ī¼čȹ 1�üčA 7ü ȹ�_üčA�
ü ȹ�_üč=.; 10ü 11üAø 5º
ĭŕ.5�2021 ǺǢB 10 ü@ 1 ºĭŕ.
5�+SPAǍĪ@$!; 2 9AɇŎA3
S4SAɇƦƆ ǦĕƆ _��ȠD@g�
�
Ɔ ǃ¬k�b$ODğǅk�bA«
ƆAø 14 ńɒVĭŕ.5�56. 2020Ǻ
ǢA 10üAĭŕ@9!;B ŶÙAĭŕµ
ūA"7 29AɇŎA_��ø 4�ū@$
!;âƆôAJVĭŕ.5� 

g��
N_��%PAƆBȦƆǎč@
ĭŕ0R==M@�ȘA_��@9!;B
ȦƆ 3Ȝč@Mĭŕ.5� 

ĭŕ.5ńɒVɂ!; �h^s�Ưì
AȜɌȁɅ��ǜĿþĪ «ǢƬǕ pHƬ
Ǖ$ODȽɌĻɏ¦ƢǼǢAƬǕVŐŀ.
5�ńɒBĭŕǧǶ@þĪV¼ľ.5� 

 


2��ɓ×Ï 

� �ɓ×ÏAâƆ�âǦôVƵŵ=.5Ǎ
ĪB �­ÃțŏǨAþţŻçVǫI#5Ɔ
ǰƆŏËɋA5LAƧġāá
āáƸȐŒ�
ű�¯Ȏ��=äǮ<Őŀ.5�ƂǴƚĂǵ
A 1 �ɓ×ÏVƵŵ=. ƜȵƹǨAœĕ
ƆB ȦƆǎčÞD 3LɎƆč@9!; -
P@BâƆô$ODâǦôVȜ)PSRŷ
ġ@BȜ);ĭŕ.5�6�ū
ǃ¬ĘŎ 1

%ū ƤČǵ 1�ū ȒŎƜȵƹ 4�ū�
%P ø 12ńɒV 2019Ǻ 9ü 2020Ǻ
10ü $OD 2021Ǻ 7ü@ĭŕ.5�-P
@ ĭŕ.5 6 �ūA"7ŌǭǾƆƨǅV
Ɩǅ.5ȒŎƜȵƹ 4�ū@9!; 2021Ǻ
8ü$ODǮ 9ü@Mĭŕ.5� 

ĭŕ.5ńɒVɂ!; �h^s�Ưì
AȜɌȁɅ��ǜĿþĪ ŠƯ ɅĮìƇA

ƬǕ «ǢƬǕ pHƬǕÞDȽɌĻɏ¦Ƣ
ǼǢAƬǕVŐŀ.5�ńɒBĭŕǧǶ@
þĪV¼ľ.5� 

 

1-2�ńɒAĭŕ «ǢƬǕ pHƬǕ$OD
ȽɌĻɏ¦ƢǼǢAƬǕ 

ƆńɒB 25 �l^ɐĺqo�\� 1.0 

mLVǙ°.5 500 mLAȴìɀÓ@ĭŕ.
5�«ǢB ńɒĭŕŉ@nhk�«ǢøV
ɂ!;ƬǕ.5�pH$ODȽɌĻɏ¦ƢǼ
ǢƬǕɂńɒB 50 mL¥ǏË@ĭŕ.5�
ŐĄŎȇǷŉ@ pHB`�iǞéȨVɂ!
; ȽɌĻɏ¦ƢǼǢB DPDȨ@ORßĐ
ĐǢȨ=.; u�nZƆŏø“YbY
z”AQ-101 ñ
őǝ²Ã�Vɂ!;ƬǕ.
5� 

 

1-3��h^s�ƯìAȜɌ 

ńɒ 500 mLV ǎó 47 mm Ėó 0.2 µm

A~�_
}s
o��z��yZ�k

<T·. 5 mLA 50ȀÕŔ PBS<īȗȽ
.5
�¬ ǼŢńɒ=0R��ǼŢńɒ 0.5 

mL @9!; 50� 20 ȜA°ǹũɋVĜ
85�ȡA 0.5 mL@ǮɔA pH2.2ÌŴ¢V
°# 4ȜÎĺũɋ.5�ȰũɋÞDũɋč
AǼŢńɒV 50 ȀÕŔ PBS < 10 ȀÕŔ
. Ć¢= 10ȀÞD 100ȀÕŔ¢A¿ 100 

µL V MWY ÅǘȟȈȁǃ
Oxoid�ÞD
GVPCÅǘȟȈȁǃ
ǶƆƑȺ�@ǟȭ. 
36�< 7 ǶÎȁɅ.5��h^s�ƯìV
Û"ŞɉV BCYEα ÅǘȟȈȁǃ
ǶāƏ
ț�@ǚȁ. ƊŻ@OQÍȡVĜ85� 

 

1-4�Loop-Mediated Isothermal Amplification


LAMP�Ȩ@OR�h^s�Ưì�ǜĿ
Aþţ 
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LAMP Ȩ@OR�h^s�Ưì�ǜĿA
þţB Loopamp �h^s�þţńȺam
o E
 ā­Ã�@OQĜ85�1-3�AǼ
Ţńɒ 1.5 mLVɂ!; amoǙȔAƗȳ
Ŭ@Š8;Őŀ.5� 

 

1-5��h^s�ƯìAǮǕ 

� ńɒ%PȜɌ-S5�h^s�ƯìB 
LEG (genus Legionella 16S rRNA gene)ÞD
Lmip (L. pneumophila macrophage infectivity 

potentiator gene)A{�[�
Vɂ!5 PCR6�

7�@OQ�h^s�Ưì=L. pneumophila<
 R+=VùǕ.5�-P@ ñȡɂûƎ

n�_Əā�ÞDŌȃ÷ĐAȻȱ@OQ
ŗAÍȡVĜ85� 

 

1-6�ŠƯ ɅĮìƇ 

ńɒV PBS < 10 Ȁǀ½ÕŔ. Ć¢Þ
D¿ǀ½A 1 mLV R2AÅǘȁǃ
BD�@
ƕŗ. ħŔȁɅȨ@OQ 20 �< 7 ǶÎ
ȁɅ.5�ȁɅč ŞɉƇVøƇ.5� 

 

2�ŊƈƸg
b]�f
@OR�h^s�
ƯìAȜĿ£ÃǗ¹ƒȨAþǪ 

 

2-1�ļɂìÄ 

(1)ǷɇŀƖ 

� Ȫāá@$!;�h^s�Ưì§ƝŐƶ
ǍĪVŐŀ.;!RǷɇŀƖ@$!; 
2018Ǻ 1ü%P 2020Ǻ 10üI<@þţ-
S5 Legionella pneumophila (SG1: 8Ä, SG6: 

5Ä SG9: 5Ä)@9!;ãń.5
Ȑ 1
1��� 
(2)Şƾņə 

2015Ǻ@ƂǴƚĂA 1ǷɇŀƖ<ȃƏ.
5�h^s�ųŞƾņə(ÇŒ 7 Ȳ)@$!
; 4 ȲAÇŒ(1~4)$OD 2 9AɇƦƆ(1, 

2)%PȜɌ-S5 Legionella pneumophila 

(SG1: 8Ä, SG13: 3Ä)Vãń.5
Ȑ 1
2��� 
 

2-2�SBT¹ƒ 

ìÄ%PA DNA ǊţBY�_�ǹǊţ
@OQŐŀ.5�Ǌţ.5 DNAVɂ!; 
http://www.ewgli.org/AȧȨ@Š! �9A
�ǜĿ
flaA, pliE, asd, mip, mompS, proA, 

neuA�V PCR@OQƪș. f�`
Ȩ@
OQ 3A¦ÔǿɛVùǕ.5�ùǕ.5¦
ÔǿɛVn
k|
i=ȊÂ. ¿�ǜĿ
AY��ȉĠ= STñVùǕ.5� 

 

2-3�SNPs¹ƒ 

ìÄ%PADNAǊţBQIAmp DNA Mini 

Kit (QIAGEN)Vɂ!;Ǌţ.5�Ǌţ.5
DNA Vɂ!; Collibri™ PCR-free ES DNA 

Library Prep Kit 
Thermo Fisher Scientific�
I 5 B QIAseq FX DNA Library Kit 


QIAGEN�@OQ�[z��VǍƍ. 
iSeq100 System (illumina)@OQ �
pn

kVǱ5� 

Ȫāá@$)R§ƝŐƶǍĪAƵŵ< 
RǷɇŀƖ%PȜɌ-S5ìÄA�
pn

kA�mx�c@ɂ!R�yX��iǿ
ɛB L. pneumophila subsp. pneumophila str. 

Philadelphia
Ybjmg��ȉĠ�
AE017354�=.5�ŞƾȃƏņəAȜɌÄ
A�
pn
kA�mx�c@ɂ!R�y
X��iǿɛB Genbank @ complete 

genome&đ¼-S;!RƸȐǗ? 6ÄAL. 

pneumophila SG1 0?U7 Alcoy Corby 
Lens Paris Philadelphia $OD 130b (¿Y
bjmg��ȉĠ :� CP001828, CP000675, 

NC006369, NC006368, AE017354, FR687201)

A"7 ãńìÄ= kmer@Ô:(dt�A
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ɗŇƊ&ĬMğ!ÄAǿɛ=.5�kmerB
ãńìÄA�
pn
kV KmerID 

(https://github.com/phe-bioinformatics/kmerid)

@OQȊÂ0R+=@OQǱ5� 

�mx�cB Burrows-Wheeler Aligner 

(http://bio-bwa.sourceforge.net)Vɂ! SNPs

A Ǌ ţ B Genome Analysis Toolkit 

(https://gatk.broadinstitute.org/hc/en-us)Vɂ!
5�Ǌţ.5 SNPsV CLC Genomics Work-

bench (QIAGEN)Vɂ!;Y�[��o. 
ȊÂ.5� 

 

C. ú³ÞDěĶ 

��ǷɇŀƖ@$)R�h^s�§ƝŐƶ
ǍĪ 

ǍĪƵŵ=.5 1 ǷɇŀƖ<B ǃ¬k
�b@ĆǦV�'ĥJ ɡJŶ*~�{@
OQğǅk�bE=Ʃ85A7 ğǅk�
b%P_�� g��
ÞDɇƦƆ?>ŀ
ƖƠƴ@ĆǦVãâ0RĚƫ=?8;!R�
I5 Ŋ�¦Ƣĺqo�\�Ǚ°ƨǅBǃ
¬k�b=ğǅk�bAÎ@Ɩǅ-S;!
R� 

2019Ǻ 9üAǍĪ<B�h^s�ƯìB
ɇŎ A A 2 9A_��ȠD@ɇŎ B A_
��%Pþţ-S5�ɇŎ A A 1 9A_�
�%P L. pneumophila SG9& 10 CFU/100 mL

þţ-S5
Ȑ 2��M"�ȧA_��<B 
L. pneumophila SG1 6ÞD Legionella sp.&
200 CFU/100 mLþţ-S5�pHB 8.0�8.4

< Q ǃ¬k�bAȽɌĻɏ¦ƢǼǢB
0.01 mg/L< 85�3S�¾AȽɌĻɏ¦
ƢǼǢB ɇŎ AAɇƦƆ< 3.45 mg/L ɇ
Ŏ B AɇƦƆ< 3.35 mg/L =ğ!MAA 
3AƳB 0.15�0.37mg/L=ƠƴǗ@Ǔ( 
�h^s�ƯìAƪż&şȜɆ#PS;!

?!MA=ě#PS5�I5 «ǢBǃ¬k
�b$ODğǅk�b<3S4S 56.9�$
OD 55. 3�= 55��ŶVŋ.;$Q 3A
ƳB 33.0�41.5�< 85� 

2020 ǺǢ@$!;Ȟ'ŕQV.5ú³ 
ëàņƶƙĉ@Ô:(ÝèÖÎǉB �¬
A 4ǛAƵĵVŐŀ.;!5�1�3Ƕ@�
ºǖǢ ɡJŶ*~�{V´Ǭ-25"#
< Ŋ�¦Ƣĺqo�\�Ǚ°ƨǅV´Ǭ
. _��Ay�mg�cV 30ȜǖǢŐŀ
.5�2�4�5Ƕ@ 1º_�� g��
Þ
DɇƦƆAȽɌĻɏ¦ƢǼǢVȊŽȨ

DPD Ȩ�@OQƬǕ. 0.8�2.0 mg/mL

@�ň-S;!R+=VÁǸ.5�3�°#
; ɇƦƆ@ȡǡŊ�¦Ƣĺqo�\�V
Ǒ°0R=M@ ǃ¬k�b@MǙ°.5�
4�T·ƨǅAÜƜźVŝ 1�2ºŐŀ.5� 
ëàņƶƙĉ@ORÝè%PAī¼ƞč
B šǛǗ@Őŀ0R¡ƏËɋ=.;�¬
A 7 ǛVĜ8;!5�1��èǶ@ȊŽȨ

DPDȨ�@OQȽɌĻɏ¦ƢǼǢVƬǕ
. _�� g��
$ODɇƦƆ< 0.8

�2.0 mg/L V�ň.5�ɇƦ@9!;B 
ƬǕŉ@ǼǢȓƭAŷġ Ŋ�¦Ƣĺqo
�\�VǎƕǙ°.5�2��èśɑŉ@ɇ
ƦAǦVȄ' Ǝƥ 3AǶA"7@ǦVȯ
5.5�3�T·ÓAÜɎƜźVŝ 1�2 º
Őŀ.5�4��èǶAǌ �è¼ľƞ@_
��=g��
Ay�mg�cVŐŀ.5�
5�ǕÝǶƞǶA�èśɑčB Ŋ�¦Ƣĺ
qo�\�VɇƦ@Ǒ°
ǼǢƬǕȱ�. 
T·ÓVɇƦAÎ< 30 ȜÎŦÊ.5A7 
ǔŁ.5�6�ǕÝǶ@BƎƥèŒ@ORƎ
ƥVŐŀ.5�7�Ǻ 1�2 ºAğǼǢ¦Ƣ
ƜźVŐŀ.5� 

2020ǺǢAǍĪ@$)R�üA�èī¼
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ƞǶ@B 1�ū%P 80 CFU/100 mLA L. 

pneumophila SG 6ÞD Legionella sp.& ȹ�
_üčA 7 ü@BǮ/ĭŕµū%P 10 

CFU/100 mLA L. pneumophila SG 6&þţ
-SRAJ=?85�.%. �èī¼č%
Pȹ 3%üčA 9üAǍĪ<B 3�ū%P
10�20 CFU/100 mLA L. pneumophila SG 6 
9ÞD Legionella sp.&þţ-S ȹ 5%üč
A 11üAǍĪ<B 2�ū%P 3S4S 60 

CFU/100 mLA L. pneumophila SG 6ÞD 9&
þţ-S5
Ȑ 2��ȪǍĪ@OQĭŕ.5
_�� g��
ÞDǦĕ%PAĭŕńɒ
B pH 8.0�8.2< 85�ȽɌĻɏ¦ƢǼ
ǢB �èī¼ƞǶAǍĪ<B 1.3�1.9 

mg/L< 7üB 0.1�0.9 mg/L 9üB 0.5�
1.7 mg/L 11 üB 0.4�0.7 mg/L < 85�
5 üA�èī¼ƞǶAǍĪ<Bǃ¬k�b
& 50.0� ğǅk�b& 45.4�< 3AƳ
B 29.2�42.2�< 85�+SB ǃ¬k�
b$ODğǅk�b=M@ÝèÖÎǉAĆ
ǦA�'ĥJɔAǓ¬@ȅ! «Ǣ&Ǔ¬
.5MA=ě#P#5�7ü 9ü 11üA
ǍĪ<B ǃ¬k�bB 54.9��Ŷ ğǅ
k�bB 55.3��Ŷ< 3AƳB 30.9�
50.2�< 85� 

2020ǺǢAǍĪú³VǫI#; ŶÙ 1�
�7�AƵĵ@°#; �¬AƵĵVǑ°.
5�8�ǕÝǶǉAȽɌĻɏ¦ƢǼǢVğ(
�ň0R+=VȷǗ=.; ǕÝǶƞǶA
�èśɑč ǃ¬k�b@Ŋ�¦Ƣĺqo
�\�VǙ°.5�9�ǿËǵA«ƛƆAǔ
ƷVȩŁ0R+=VȷǗ=.; «ƛƆA
ɡJŶ*~�{VȸÎMöư.; ´Ǭ-
2 ɇŎA¿ôǩ@9'�9AœĕV¼)
5�8� 9�AƵĵVŐŀ.;�ĝ ŀƖË
ɋŒAǛþ@$!; ǕÝǶȳ)< 8;

M_��ǨAȮƽ<ȽɌĻɏ¦ƢǼǢ 1.0

�2.0 mg/LV�ň.;!5� 

� 2021ǺǢǍĪ@$!;ȜɌńĄ<B ɇ
Ŏ AA_�� 2%P L. pneumophila SG 6&
20 CFU/100 mLþţ-S5AJ< 85
Ȑ
2��I5 pHB 8.0�8.3< 85�ȽɌĻ
ɏ¦ƢǼǢ@9!;B ǃ¬k�b< 0.01 

mg/L ɇŎ AɇƦƆ< 0.1 mg /L ɇŎ AA
Ǧĕ< 0.4 mg/L< 85AVŮ' 0.6�1.3 

mg/L< 85�Ɔ«Bǃ¬k�b& 57.3 � 
ğǅk�b& 55.3� 3AƳB 32.7�47.2�
< 85� 

ǺǢVõR@Š! �h^s�Ưì&þ
ţ-S5_��AƇ$ODìƇ&ćů.5
+=%P +AŀƖ@$!;�h^s�Ư
ì&ćů.5±ǽƊ& R=ě#PS5�
+SB 2020ǺAÝèÖÎǉA¡ƏËɋ@
OQ ƺș@�h^s�Ưì&ćů. 3A
č ǿËǵA«ƛƆAǔƷȩŁ=!85Ƚ
ɌĻɏ¦ƢVȣ95L@Őŀ.5Ƶĵ&ē
³Vŋ.5+=@ORMA=ě#PS5� 

¿ɇŎAɇƦƆ$ODğǅk�b@9!
;B 2015ǺAǍĪ¼ľ�Ɉ �h^s�Ư
ìAȜɌȁɅ LAMP =M@�Ɗ< Q 
ĦºA!1SAǍĪ<MǮɁ< 85�ǃ
¬k�b@9!;B 2019 ǺǢI<BȜɌ
ȁɅÞD LAMPA!1S<M�Ɗ< 85�
.%. 2020ǺǢAǍĪ@�'ư' 2021

ǺǢMȜɌȁɅB�Ɗ< RMA LAMP

BɄƊ< 85�+SB 2020ǺǢAÝè
ÖÎǉ@ǃ¬k�b@ſǷ�Ǖǈ.5�h
^s�Ưì&ǾŮ-S;!?!MA=ě#
PS5�.%. ǃ¬k�b=ğǅk�bA
Î@¦ƢǙ°ƨǅ&Ɩǅ-S;!R+= 
2020ǺǢA�èī¼čAǍĪ< ǃ¬ÞD
ğǅk�bA«Ǣ& 54.9��Ŷ=?8;$
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Q 2021ǺǢAǍĪ<M 55.7 ��Ŷ=ğ«
&ȣ5S;!R+= $ODğǅk�b%
PB�h^s�Ưì&þţ-S;!?!+
=%P ǃ¬k�b@Ǖǈ.5�h^s�
Ưì&ğǅk�b�ĝAǿËǵ<Ǖǈ.;
!R±ǽƊBǓ!MA=ě#PS5��  

+AǷɇŀƖ<B�h^s�ƯìAÆƠ
?ǾŮ@Bł8;$P1 ¡ƏËɋȧȨ@
O8;B īDƪ°0R±ǽƊ& R�Ħč
BǿËAċȡƜźNŲǳȧȨAȢę?>-
P?RƵĵVǑ°0R==M@ §ƝŐƶ
ǍĪ@OR�rk��cVöư0R+=&
šɃ=ě#PS5��

 

���ɓ×Ï<A�h^s�ƯìA§ƝŐ
ƶǍĪ 

� ǍĪƵŵA 1�ɓ×Ï@$)R 2019ǺA
ǍĪŉ@B ȒŎA 2 �ū%Pĭŕ.5 4

ńɒ%P L. pneumophila SG1&þţ-S 
ìƇB10�20 CFU/100mL< 85
Ȑ3��
L. pneumophila SG1 &þţ-S5ńɒAȽ
ɌĻɏ¦ƢǼǢB 0.8�1.2 mg/L < 85�
�ȧ< ŠƯ ɅĮìƇAğ%85 ƤČâ
ƆôŪɎƆ$OD 3L ɎƆč?PD@ A Ȓ
ǥȒŎ 2 ŪɎƆB ȽɌĻɏ¦ƢǼǢ&þ
ţĊ»Ȕí< Q G=W>¦Ƣ&Ų･.
;!5& �h^s�ƯìBȜɌ-S?%
85��  

2020 ǺAǍĪ<B 1 �ū%Pĭŕ.5
2 ńɒ%P L. pneumophila SG1 &þţ-S
5�2021Ǻ 7üAńĄ<B ǍĪ.5 12ń
ɒƠ;@$!; LAMP$ODȜɌȁɅA!
1S@$!;M�h^s�ƯìB�Ɗ< 
85�+A"7 ƤČ@9!;B 2019Ǻ
11ü@ ĻQ 3�ū@9!;B 2021Ǻ 3ü
@ŌǭǾƆƨǅ&Ɩǅ-S;!5�1�üč

A 8 üAńĄ<B ŌǭǾƆƨǅ&Ɩǅ-
S5 4�ūǉ 1ȒŎ 1ńɒ%P 20 CFU/100 

mLA L. pneumophila SG1
LAMP�Ɗ�&
þţ-S5�+Aú³VŘ); ŌǭǾƆƨ
ǅV3SI<B 3ŉÎ@ 1ȜÎ´Ǭ. y
�mg�c.;!5AV 1ŉÎ@ 1ȜÎ´
Ǭ0RO"@Ȣę.5�+AȢęč 12Ƕȷ
@ 3ºȷ=?R 9üAńĄVŐŀ.5�3
Aú³ 2 ȒŎ 2 ńɒ%P 20 CFU/100 mL

A L. pneumophila SG1
=M@LAMPɄƊ�
&þţ-S5� 

ŠƯ ɅĮìB 7üAńĄ<B 6�ū 12

ńɒ0F;< 1.0�6.8�103 CFU/mL Aȃ
�VǸL5�8ü 9üAńĄ@$!;MǍ
Ī.5 4�ū 8ńɒ0F;@$!; 2.0�
8.9�10 CFU/mLAȃ�VǸL5�ȽɌĻɏ
¦ƢǼǢBĦǺǢAǍĪ@ļɂ.50F;
Ańɒ< 0.67 mg/L�ŶVŋ. pHB 7.3

�7.8 Ɔ«B 20.6�24.8�< 85� 

ŠƯ ɅĮìBĘŎAńɒ@$!; Ĭ
ƺVŋ. 6.8�103 CFU/mLI<ȃ�.;!
RMAA +Aŷū%PB�h^s�Ưì
Bþţ-S?%85�ƤČ@$!;B Ōǭ
ǾƆƨǅƖǅƞA 2019ǺǢAǍĪ<B 1.8

�104$OD 1.5�103� CFU/mL < 85A
& ƖǅčB 2.0�6.9�10 CFU/mL =ćů
.5�.%. 3AƳAŌǭǾƆƨǅVƖǅ
.5ŷū<B Ɩǅƞ%PŠƯ ɅĮìƇ
& 0�6.7�10 CFU/mL=Ǔ(Ɇ#PS;$
Q Ȣ­BǸLPS?%85� 

2021ǺǢAǍĪ<MȽɌĻɏ¦ƢǼǢ&
0.67 mg/L�Ŷ=ğ(�ň-S;$Q ȬǶ
Őŀ.;!5y�mg�cAē³=ě#P
S5�°#; �h^s�ƯìB ŌǭǾƆ
ƨǅƖǅč �Ǣȓþţ=?Q 3Ač 20 

CFU/100 mL =ů?!ìƇ&ƿưǗ@�?
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Rœĕ%Pþţ-S;!R+=%P œĕ
Ȕí<Ǖǈ.;!RA<B?( ǿËAƁ
Ș@Ʊı0R�h^s�ƯìAv[^yZ
��A�Ș&Ȃ&Sɉ7R?>.5MA&
þţ-S5=ě#PS5� 

 

3�ŊƈƸg
b]�f
@OR�h^s�
ƯìAȜĿ£ÃǗ¹ƒȨAþǪ 

3-1�ǷɇŀƖ@$)RŊƈƸg
b]�f

Vɂ!5�h^s�ƯìAǭƶ¹ƒ 

Ȫāá@$!; �h^s�ƯìA§Ɲ
ŐƶǍĪVŐŀ.5ǷɇŀƖ%PȜɌ-S
5ìÄA SBT ¹ƒ@$!; SG�B
KL2064AJ& Sequence Type 
ST�1< 
Q 3AƳB0F; ST552 < 85�SG6

B 5Ä0F;& ST191< 85�SG9B0
F; ST2693< 85�
Ȑ 4�� 

SNPs ¹ ƒ B L. pneumophila subsp. 

pneumophila str. PhiladelphiaV�yX��i
ǿɛ=.; ûƎñ,=@Őŀ.5�SG1<
B 11,489A SNPs&ǱPS5�Ơ 8Äǉ 
KL2064VŮ(7ÄASNPsBƠ;�ǆ.5�
KL2064A SNPsB 7,176A SNPs&ƳAÄ
=�?8;!5
Ȑ 5
1���SG6<B 36,119

A SNPsVǱPS5�SG6< 85ÄB SBT

¹ƒ<B0F;Ǯ/ ST < 85MAA 
SNPs ¹ƒ<B 1�4 9A SNPs &�?R 3

9A�ǜĿñ@Ȝ)PS5
Ȑ 5
2���SG9

<B 87,741A SNPsVǱ5�SG9< 85
ÄB SBT¹ƒ<B0F;Ǯ/ ST< 85
MAA SNPs ¹ƒ<B 1�2 9A SNPs &
�?R 3 9A�ǜĿñ@Ȝ)PS5
Ȑ 5


3��� 

SBT¹ƒ@$!;Ǯ/ S< 85ìÄB 
SG1<B SNPs¹ƒ<MƠ;�ǆ.;$Q 
SG6$OD SG9<BƇ¦Ô�?RAJ< 

85
Ȑ 5
1� 
2� 
3���SNPs¹ƒB SBT

¹ƒOQMȜ¹ǽ&ğ!=-S;!R+=
@°# 8� RaphaelPBr�
�
bŚ@$
)RY\oz�[bVÚ+.5 SG�A¹
ƒ@$!; ǲǕAY\oz�[b@Ïɜ
.5ȜɌÄB eY SNPs A�!& 5 9�
¬< 85+=VȥĢ.;!R 9��+SP
A+=%P Ȫāá@$!; SBT¹ƒ@O
Q ST &�ǆ.5ìÄ@9!;BǮ/b�

�VÚĈ=.;!R±ǽƊ&ğ!=ě#
PS5�2018Ǻ 1ü@þţ-S5 SG1< 
RKL1997=Ǯ/�ǜĿñ< 85ìÄB 
2018Ǻ 10ü$OD 2019Ǻ 9ü@$!;M
þţ-S5(Ȑ 1 5
1�)�°#; +A�
ǜĿñA SG1 B ɇŎ A A_��%P
KL1997VÐK 6Ä& ɇŎ B%P KL2104

&þţ-S;!R+=%P
Ȑ 1 5
1�� 
+A�ǜĿñA SG1BǿËAȮƽ<�ň-
S;!RMA<B?( +SPɇŎAäǒ
ȘȜ@ãâĈ& R=ě#PS5�2020Ǻ
5ü�ĝ SG1Bþţ-S;!?!5L
Ȑ
2� +A�ǜĿñAǾŮ@ƋĒ.5±ǽƊ
& R& �'ư'ǋŃ0RȏɃ& R=
ě#PS5� 

2020ǺǢ@Őŀ.5 5ºA§ƝŐƶǍĪ
"7 4 ºȷI<@þţ-S5 SG6 ÞD 9

A0F;VŊƈƸg
b]�i¹ƒ@ãń
.5�3Aú³ 2020ǺǢ@þţ-S5ì
ÄB 2019 ǺǢ�ƞ%Pþţ-S;!5ì
Ä=Ǯ/�ǜĿñM.(Bí¤Ä< Q 
ÝèÖÎǉ@ƀ5@ SG6$OD 9&ſǷ.
5±ǽƊBǓ!=ě#PS5�+A+=%
P+AǷɇŀƖǵA>+%@+SP�h^
s�ƯìAãâĈ& Q ǾŮ<';!?
!MA=ě#PS5� 

Ȫāá@$!;B SBTOQMğ!Ȝ¹ǽ
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Vň9=-SR SNPs¹ƒ@OQ Ǯ�Ab
�
�ȼɈ=ě#PSR�h^s�Ưì&
öư.;+AǷɇŀƖ%Pþţ-S;!R
+=&ȳP%=?85�Ħº¹ƒ.5ìÄ
B+SI<+AǷɇŀƖ%Pþţ-S5ì
ÄA,(�Ș< Q Ħč-P@ãńìÄ
VƪN0+=< +SI<@Őŀ.5�h
^s�ƯìAƵĵAƞč<>AO"@ìƣ
&Ȣ­0RA%V¹ƒ0R+=&±ǽ=ě
#PS5� 

 

3-2��h^s�ƯìAŞƾņə@$)RƠ
dt�¹ƒAþǪ 

SBT¹ƒAú³ L. pneumophila SG�B 7

Ä& ST2114 1Ä& ST2121685(Ȑ 6)�
ST2114= ST2121B neuA�ǜĿAAlleleA
J&�?Q 3A¦ÔǿɛAĩB 1 ¦ÔA
J685�L. pneumophila SG13B 3Ä0F
;& ST2113685�+SPAú³B Kuroki

PA¹ƒú³=�ǆ.;!5 2 3)� 

� SNPs ¹ƒ@$!; ãń.5 11 Ä=
kmer@Ô:(dt�AɗŇƊ&ĬMğ%8
5ÄB0F; Corby Ä (kmer similarity 

89.9%~91.2%)< Q +SV�yX��i
ǿɛ=.;�mx�c.5� 

SNPs¹ƒ@OQ L. pneumophila SG1A
8ÄBb�ik
A (KLH24, KLH31, KLH33, 

KL1528)=b�ik
B (KLH22, KLH32, 

KL1523, KL1524)@Ȝ)PS5(Ȑ 7(1))�b
�ik
A @$)RÄÎA SNPs AĩB
8~21 SNPs< Q ST2114A 4Ä<ĚƋ-
S5�b�ik
B@$)RÄÎA SNPsA
ĩB 3~6 SNPs< Q ST2114A 3Ä$O
D ST2121A 1Ä<ĚƋ-S5�b�ik

A$ODBAÄÎASNPsAĩBĬƺ< 744 

SNPs685�L. pneumophila SG13A 3Ä@

9!;B ÄÎA SNPsAĩB 16~21 SNPs

685(Ȑ 7(2))� 

ReuterP 10�B �h^s�ųŞƾņəA
ȜɌÄA SNPs ¹ƒ@$!; 5 Ä(ÇŒȼ
Ɉ 2Ä$ODÊæȼɈ 3Ä)&�ǜǗ@Ïɜ
A Rb�ik
VòƋ. 3A SNPsAĩ
B 15 SNPs �ǵ685=ȥĢ.;!R�I
5 Graham P 11�B �h^s�ųÇŒȼ
Ɉ 3Ä=ÈƝĈ=Û"Ȓ�AâǦȼɈ 1Ä
A SNPs¹ƒ@$!; �ǜǗÏɜA Rb
�ik
VòƋ. Ĭƺ 20 SNPs AĩVǸ
L5=ȥĢ.;!R�Ȫāá@$!;M L. 

pneumophila SG1Ab�ik
ABÄÎAĩ
& 8~21 SNPs b�ik
B BÄÎAĩ&
3~6 SNPs< Q ƞŤAȥĢA SNPs=G
HǮ/< R+=%P b�ik
ǵAÄ
B�ǜǗ@Ïɜ.;!R=ě#PS5�L. 

pneumophila SG13 @$!;MǮɁ@ ÄÎ
Aĩ& 16~21 SNPs< Q �ǜǗ@Ïɜ&
ŋĨ-S5�?$ L. pneumophila SG1= L. 

pneumophila SG13AÄÎB 1833~2562 SNPs

AĩVǸL5(Ȑ 7@Ùį?.)� 

Ȫāá<¹ƒ.5Şƾņə@$!; �
h^s�Ưì&ȜɌ-S5ɇƦƆB ɇƦ
Ɔ 1, 2AJ< 85�b�ik
A @Ư0
RɇƦƆ 2 ȼɈÄ(KL1528)$ODb�ik

B @Ư0RɇƦƆ 1 ȼɈÄ (KL1523, 

KL1524)B 3S4SȜɌ-S5ɇƦƆAJ
%PȜɌ-S5�¹ƒ.5ÄƇ&ů?!5
LƿǕB<'?!& b�ik
A @Ư0
RÄBɇƦƆ 2 VÈƝĈ=0RÄ< Q 
b�ik
B @Ư0RÄBɇƦƆ 1 VÈƝ
Ĉ=0RÄ< R=ƅĶ-S5� L. 

pneumophila SG13 @9!;MǮɁ@ ɇƦ
Ɔ 1$ODɇƦƆ 2&ÈƝĈ=ƅĶ-S5� 

L. pneumophila AȜĿ£Ã¹ƒ@$)R
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Ȝ¹ǽB SNPs¹ƒ cgMLST¹ƒ SBT¹
ƒAŨ@ğ!=-S;!R 8��Kuroki P&
Őŀ.5 cgMLST¹ƒ<B ST2114V 29
A cgMLST {�yX[�@Ȝ)R+=&<
'5& 3AĩBU1% 1¦Ô< 85 3��
�ȧ ȪāáA SNPs¹ƒ<BǮ/ ST2114

A 7 ÄV3S4S&�ǜǗ@ÏɜA R 2

ŗɗAb�ik
A, B@ïȡ0R+=&<
'5�ST2114VOQĮ%(ñȡ<' ğ!
¹ƒƐǢVŋ.5+=%P Ȫņə@$!
; SNPs ¹ƒVɊɂ0R+=BȻɂ=ě#
P#5� 

Ȫņə<ȜɌ-S5 L. pneumophila SG1

B ¿�ǜĿ(Allele)A¦Ôǿɛ&ȌŸ@í
! 2ŗɗA ST (ST2114= ST2121B 1¦Ô
Aĩ)6855L ġU2; SNPs ¹ƒVŐ
ŀ.5=+T 2ŗɗA ST&Ǯ/b�ik

BVòƋ.5�+A+=%P SNPs¹ƒ
VŐŀ0R@ 5Q SBT¹ƒ$!; ST&
Ǯ/< RÄ@°# ¦ÔǿɛAí!Ä@
9!;MġU2; SNPs ¹ƒVŐŀ0Rȏ
Ƀ& R+=&ŋ-S5� 

ȪāáA SNPs¹ƒ@OQ ȪņəB 3k
[{(2k[{A L. pneumophila SG1$OD
1k[{A L. pneumophila SG13A�h^s
�Ưì@O8;�'Ú+.5=ƅĶ-S 
!1SMÄÎA SNPs AĩB 21 SNPs �ǵ
< 85�+An
kB�h^s�ųŞƾ
ņəA SNPs ¹ƒVĜƌþĪ=.;Őŀ0
RŶ< �ǜǗÏɜƊVȆƿ0R SNPsAǁ
=.;�9Aȷ�@?R=ě#PS5�Ĝ
ƌþĪ=.;�h^s�ųŞƾņəEAƠ
dt�¹ƒAɊɂVþǪ0R5L@B Ȫ
āáAO"?ŞƾņəÄAƠdt�¹ƒV
Őŀ. n
kVǇƓ.;!(+=&ȏɃ
< R=ě#PS5� 

D�ķěȝĀ 

��ǶØQ«ƛŀƖ@$)R�h^s�ų
ŞƾȃƏņə�ĴêĂ
IASR Vol. 34 p. 

157-158: 2013Ǻ 6üĠ� 

��ǶØQǷɇŀƖ@$)R�h^s�ų
ŞƾȃƏņə=¡ƏËɋŶAƵĵ�Ƃ
ǴƚĂ(IASR Vol. 37 p. 140-141: 2016Ǻ
7üĠ) 

��Kuroki T, et al.: Outbreak of Legionnaire’s 

Disease Caused by Legionella 

pneumophila Serogroups 1 and 13. Emerg. 

Infect. Dis, 2017, 23, 349–351. 
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M 5 IP5E��NQ���!��� F-� SNPs &C 

(1) Legionella pneumophila SG1 
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(3) Legionella pneumophila SG9 

 

MH�?8�"�� SNP ?69�� 
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M 7  ;GLATT��
�!��� F-� SNPs &C 

(1) Legionella pneumophila SG1 
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