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>�ɻŲ8~ȍǌ*Ȝ<?>EJSĲŇuzȓ, Microcystis aeruginosaɹpOyVX`FX|I

wNe}Uɺ'
�Ǟ&	> (éɾB)� 

 

 

éɾ A ɦ{Ƣ&Ǌƽ��EJSɻB EJSĲŇuzȓpOyVX`FX+ɯĺɒ´ǓɻǲȄĐĪ9ĲƵ�
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ŷǞ, 3-8�mǝĪ+TGY+ÇǲȄŀ+ƺȐ&	>�ɻȿĥ,¤�+ǲȄ�ɢÖ�ɻĒĂȳ

BÜC Ĳņǌ*ĀƇ)Syd}BĲŇ�>�'&Ǖ<?>�Ð�,�+ĀƇ)Syd}Ĳņ*

;"%ʁ#��+Ǟ*¶ɰ�?%
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ņ+ÒøŀɹôɲŹ�*;"%Syd}Ĳņ�ýA>ɺ�'�ǊȜ�?��')(�<ɻƹî&
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> (Otsuka et al. 2001)�ŷǞ�Ɩɩȼ�*ƣ

Ƀ�%
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�

>ȆŞ*;>łȉ+Ǌƽ|EJSƏɵ+Ȓǟ*ȴæ�>ĩĜ+ɍƋǦ+ƖƼúãɮBĮ�ȴ���

�<*Ʀ½)ãɮ'�%ɻŷǞ+~ɋ+¤�,pOyVX]z'
�ĿŀȂƭBĮ�ȴ��EJ

SƓǱBŜµ�>'
��'�œ�<?>�ĎɞɻŷǞEJSÜŴƖ+Ȫɱ*;>�Ɠ�ŝ��

ǃÕï&şǊǌ*öÝ�?%
>�'�<ɻ1995ħ*,WHOɹ�ǃ¢¦Ɗɖɺ,pOyVX]

z+ɱţƖ*
�>ÜŴƷ+LGcuGz+ɹ1µg/l��ɺBȤ���ƹî8�ǃ�+ɱţƖƫ*



%ɻ×ǞEJSË.×Ǟ+#�>pOyVX]z+ǎȞ�ǹ�<?%
>� 

×�pOyVX`FX*¶ɰ�?>¤�&	"%8ɻŴƓ'ƯƓ+¤��ćî�>�7ɻŴƓ

EJS+ǎȞ'
�Ďȶ�+ļțŀ�<ɻ�ȀBȯº�>ȧ5�ŠĀ�ȔA?%
>�16S rDNA 

(Otsuka et al. 2001) 9 ITS (Janse et al. 2004) +;�)
ɳŽ5+ǮǸo}K}*,�4=ɻcpcBA

ɹjFSVEdzTktd^bɊ�Ćīɺ+;�)­ÖŇƽƳƴǆǌo}K} (Tillett et al. 2002) 

9EJSƓǱpOyVX]z+ƽÖŇɊ�Ćmcy (Tanabe et al. 2004) )(ɻƇ�)Ɋ�ĆBƿ
�

ȠŻ�ȔA?%������)�<ɻ
�?+ǗǠ8Ɠŀ+ȯº*ɖ�>Ȱȭ*ǴĄ�ɻEJS

+ïƻǌ)¶Ģ9ǜÁh[}z*ȡË�>ǗǠ,23ǍƯ&	"�����ɻ��-ť��ĬǪ

�?�\qǦ+�Ɂƪ*

%ɻ	>Ů*ǢưEJS�Ǌƽ�>Q}X�	>�',;�Ǖ<?

%
>��+÷ÖɻEJS,(��<ź�+&	@��ʅ 4�ɻEJS,�ǃ�&Ȝ<?>�ɻ

(+;�*�%Ĩ4"�+&	@��ʅ EjvKāɛ+EJS't}uVE+EJS,Ɋ�ǌ

*ǆ)>+&	@��ʅ�+;�)Ǉã*Ǩ�>�7*,ɻÕï&Ŕɢ��pOyVX`FX*

#
%ɻɶ
¶ȠȅBő#ɹȨǲ)¤�ȯº�&�>ɺɊ�Ćo}K}Bƿ
%ȠŻ�ɻïƻ¶

Ģ'ÖA�%Ȱȭ�>�ƽƳïƻĉǌ)ǗǠ��ļɫ&	>�EJS,ƹ÷&Ǐ!*ćîBǘȩ

&�>ŠĘ)
ĺƽƳ+~#&	=ɻŮ*Ȍǡ|Ȗūǂ«�<8ćîBǘȩ�>�'�&�>�ɻ

�+�',gO`vE+ƽƳïƻĉǌǗǠ+rawƽƳ'�%8ā�)»Ʈ')>�	>
,ɻ

EJS+ǗǠBȿ�%ɻ¾ǤŲķ&Ƚ1�gO`vE+ƽƳïƻĉ*
�>ãɮ*ɻɋ¶ǌ*&

8åǨB��>�'�&�>�8�?)
� 

 

1.�����(��������
��)*�-�,#�

ƽƳïƻĉǌǗǠBĄ7>*ɞ�%4�ɏț)�',ɻɈı)¶ȠȅBő"�Ɋ�o}K}B

ɉŏ�>�'&	>�gO`vE*

%ɻƹîŲ8Ĩ�ƿ
<?%
>Ǟ±+¤�ȯº+�7

+Ɋ�o}K},ɻșŠɹʃ#+Ɋ�ĆīBƿ
>+�~ȍǌɺ+fHXM}izPɊ�Ćīɹ�

?�?ǯ 450 ùõǝĪɺ+Ɋ�ĆɌ·&	=ɻ�?<Bƿ
%õ$
%¤�ȯºBȔ�ŉƝB
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MLSTɹMultilocus sequence typingɺ'
� (Maiden et al. 1998)�ŷŉƝ�Ɨƿ�?%
>ƻǁ'�

%ɻgO`vE,~ȍ*ɶǦÁƂƳǦ'Ɣȹ�%Ǟ±+Ɋ�ǌĀƇŀ�ā��ɻ[zhOȳBS

}c�>ǖ
Ɋ�ĆŤƲBȬ1>�'*;=Å¶)¶Ƞȅ�Ĺ<?>ɹȨǲ)¤�ȯº�&�ɻ

�#¤�ɕ+ɰǻɖ¡8ũǔ*ƻȠ&�>ɺ'
��'�œ�<?>�4�ɻgO`vE,lu

Xpc9jD}WǦ+ŽȎ�ÿɊ�æĆ+ą�*;"%ɻǞ±+¤�ɕ&ɬǼ*Ɋ�ĆB�řɹǵ

5ű�ɻ”recombination”ɺ�>�'�Ǖ<?%
> (Smith et al. 1993)�ĎɞɻpOyVX`FX

+Ȉưɢç*

%8ɻ¤�ɕ&Ɋ�Ć+ǵ5ű��ɻƔȹǌɶ
ɬĪ&ȴ�"%
>�'�Ǚ

á�?%
> (Tanabe et al. 2009a)�șŠ+Ɋ�ĆBƿ
%ȠŻ�>ƻǁ,ɻǵ5ű�*;"%ƽ

��>gGEXɻ��-Ųȼǵ5ř�Bȴ���Ɋ�ĆBo}K}'�>�'*;"%Ɋ�ǌ*

ɤ?�¤�Bȼǻ&	>'Ƿȭ$�%�4�ɻ'
�;�)Ȫ¹ŤBȸƧ��>�7&	> 

(Hanage et al. 2005)� 

 

ǥȀ<,pOyVX`FX+ƽƳïƻĉǌǗǠ+�7ɻReq*şî�> 7ǩň+fHXM}

izPɊ�Ćī (éɿ) Bo}K}'�>MLSTXM}qBƆǪ�� (Tanabe et al. 2007)�ƌ*�

©ǗǠ'�%ɻŧŷƾ+pOyVX`FXǯ 160ƀB®ŉ�ɻ�?<*#
%MLST*;=Ɋ�

Ć[GizPBȔ"���+ǷżɻȠŻƀŠ+ÆŠį*Äš�> 76+ǆ)>Ɋ�Ćñ�Ĺ<?�

�'ɻ�?<+Ɋ�Ćñɕ*ǐı+Ɋ�ȵɤ�Ĺ<?��')(�<ɻMLST�ŷǞ+ƽƳïƻ

ȠŻ*ļț)¶ȠȅBŵĶȿ=*Ŵ�%
>�'�A�"��'�@�ɻ�+ǯ 160ƀ*#
%

ǮǸȠŻBȔ"%5�'�@ɻ×~+ƪƛ�<¶ɤ�?�¤��Ɋ�ǌ*4'4"�Pw}lB

#�>ªÙ,¯�Ȝ<?)�"� (éʀ)�ŧŷë±+pOyVX`FX*

%,ɻǮǸƉ&ȯ

ºÒȅ)ƽƳïƻh[}z,ĲŇ�?%
)
;�&	>� 

 

 

éɿ pOyV`FX+ʃ#+ MLST Ɋ�Ć

ī+�ǽ�M. aeruginosa NIES-843ƀ+Req

a}[B¬*�Ň� 

éʀ pOyVX`FX 164ƀBƿ


�ȼɠǷÖƝ*;> MLST ǮǸƉ

ɹʃ#+Ɋ�ĆīB���Ȣ 2,992

ùõ*õ$�ɺ�ǮǸƉ±+Š¥,P

w}l+ǸȢǌ£ɭĪBǙ�k}b

Xbu^lǘƷɹ�ț)ǮǸǾ+5

Ǚ�ɺɻXQ}wg},TGbı�=

+ùõǽřŠɻǋŎ�²,�ȣ 5 ǩ

ň�ÿ+ƪƛ�<¶ɤ�?�¤�B

Ǚ��Õƪƛ�<Ŕɢ�?�¤��

ǮǸǾ'�%4'4<�ɻǮǸƉ±

*şî�%
>Ʈ*Ɵń� 
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�%ɻMLST*;>ǮǸƉBȜ>ɘ=ɻpOyVX`FX*ƽƳïƻǌ)h[}z,ćî�)


;�&	>�ɻ�?&,ŷǞ,ɬǼ*ŧŷ�+ƪƛɕBǜÁ�%
>+&	@��ʅ �+ãɮ

Bǿ�>*ɞ�%,ɻ¤�Ǿ+Ɋ�ǌǵŇ�ǶŮýÂ�%
�ɄǝBƻȭǌ*ō�%
�ļț�

	> (éʁ)�EJS�ƽŁ�>�#+ƪƛ�	=ɻ�*�+ƪƛɕ&+ǜÁBă�>;�)ïƻ

ǌɟû�ƽ��'�;���ɗɻÌŦ+EJS,ƶȈ+ɂÂ+ɅBȻ=ɻ�?<+Ɋ�ĆǵŇ,

�Ɋ�ǌƣÁ�'ß-?>ǘƷȭǌýÂ*;"%�
*ǆ)"%
�ɻ��%Ů*�Ȉưɉŏ�

*;"%ɂÂ+Xi}c�ɀ7<?ɻŲǴǌ*,ǮǸƉ�&º+Pw}l'�%ȩȯ&�>*Ȋ

>���&ɏț)�',ɻ����ɂÂ+Xi}c,ɀ
8+&,)
'
��'&	>�Ďɞɻ

ïƻǌɝɤ�ƽ��'�%8ɻǮǸƉ�&º+Pw}l'�%ȗƹ�?>4&*,ǐı)ŮɕB

ț�>'
��'�ƻȭǌǗǠ*;=A�"%
>�����+~Ŧ&ɻǮǸƉ�&ǆ)>Pw

}l'�%ȩȯ&�>�¾+ƒɜ&	"%8ɻïƻǌɝɤ)(*;"%ƪƛɕ+ǜÁ�¼ɘ�?

>'ɻ2()��%ƪƛɕ&Ɋ�ĆǵŇ*ɇ
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