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2. Ȇѷxɯ̘  
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t�u~˟áÏàwŻŞj�p�}ɯ̘xhvȱ`ͣu��vu�[12, 13]ԍRAPD̘wͣu�ÍÞ

�Ôç~ԋ10ǒǌΥȵxҙȨ}PCR̘��ΐ`ԋªÄÖõ}˱pzǐɮ{ÍÞ�Ôç]ϔƝj�
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3.2. Ӏˋӂ{̳�B. longum}ªÄÖҮś̆ҋ  

� d��w{Ζhpϔ˘~ʼˋexԋ�pрӻⅰex{�¤âç±ªàӝ̝̊ŵ�л±pp�ԋ

ɋ��pÆä¿Ç·çä]ʼˋ�рӻⅰ�ҁwvǷŊ{Ɵèwt�yyvy˫ѝj�dx]w

^vuzy±pԍndwԋd��w{ɋ��pŊv}B. longum˟�ȆѷxhvԋƟʼ{RAPDx

���¤âç±ªàӝ̝̊ŵ�лvɑщ]t�xϷwpԍRAPD̘}ϔ˘ԋƜ­äÍà{ˇ�ǝ

`ǲǄhvupÆä¿Ç·çä}§âçä�ԋn�o�}ĪʊƑÓ�ä¾y�2tktҩɸhԋ

P2ÍÞ�ÔçԋP16ÍÞ�Ôç�ͣuvPCRx�¤âç±ªàӝ̝̊ŵ�л±pԇǀ2Ԉԍn}ϔ

˘ԋF4xF5}óʯ{xuvԋ3ˋӂ�ҙivÆä¿Ç·çä]ӳě~hvup�}}ԋǷŊ{Ɵ

èw~zy±pdxy�ԋd}ӂ{Ɵè§âçä]ªÄÖǚŹ�͡ipƗЇɖ]Ζưf�pԍd

��}ϔ˘��ԋАθŎ{ǲǄhvu�ÉË�²±Ъ~ԋЪ˟áÏàwǚŹj�ƗЇɖ]t�x

Ϸw���ԍd}�v{ǚŹj�щƼxhv~ԋȀ÷}Ĺȷ͖ɢ�ԋӵ̡͡}ǚŹzy]Ϸw�

��ԍèʯwԋn�o�}Æä¿Ç·çä~ıĆӂw~ͯz±vu�p�ԋɫp}АθŎ{~Tı

ĆǁˉrzÉË�²±Ъ˟]ǲǄhvu�xϷw���ԍ 

 

ǀ2ԓ3ˋӂŘ}B. longumЪ˟}RAPD̘}ϔ˘  

(A) P2ÍÞ�Ôçԋ(B) P16ÍÞ�Ôç�ͣupϔ˘ԍƜрӻⅰ}α1ˋ 	
 k�ԋα2ˋ�	
 l�ԋα3ˋ�	
 m�

��ԋn�o�2­äÍà�ҩɸhԋPCR�л±pԍ  

 

3.3. B. longum}ŊªÄÖђ˗  

3.3.1. ¯Üº¾¤ä¯ç§ ä±x��de novo�³äÌß  

� MiSeq�ͣuvB. longum}¯Üº¾¤ä¯ç§ ä±�лuԋ de novo�³äÌß�л±pԍ

de novo�³äÌß{�±vɋ��pƜ­äÍà}ϠScaffoldӀ}Ɲѕԋ«ä¼�¨ʦԋGCƤҶ�

1,353�
1,078�

872�
602 

(bp)�

2015/12/�9 

1.5% Agarose Gel, 100V, 30min,EtBr Staining, Primers : RAPD-P2�

�


�1�	
 
�


�2�	
 
	


�3�	
�

��

�� �� 	� �� �� 	� �� 	�

F4� F5� F6�

M� 1� �� �� � �� ���� ���� �� �� �� �� �� �� ��

1,353�
1,078�

872�
602 

(bp)�

�� �� 	� �� �� 	� �� 	�

F4� F5� F6�

2015/�2/29 

1.5% Agarose Gel, 100V, 30min,EtBr Staining, Primers : RAPD-P16�

�


�1�	
 
�


�2�	
 
	


�3�	
�

��

M� 1� �� �� � �� ���� ���� �� �� �� �� �� �� ��

BA
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о3{ΖhpԍB. longum NCC2705}ŊªÄÖ­�²~2.26 MbpԋGCƤҶ~60 %wt�p�[17]ԋ

ˏΒΩwɋ��pЪ˟~uk��Ɵ˱}ªÄÖ­�²x��GCƤҶwt�ԋB. longum}ŊªÄ

Öђ˗{ⅱwv�ǒǌҮśɜǏ�ɋ�dx]w^pxϷw���ԍ 

 

о3ԓde novo�³äÌßϔ˘  

ˋӂ §âçä ID Ϡ Scaffold Ӏ}Ɲѕ (Mbp) «ä¼�¨ʦ GC ƤҶ (%) 

k F4-1-1 2.43 97 59.98 

 F4-1-2 2.43 102 59.95 

l F4-2-1 2.41 114 60.07 

 F4-2-2 2.41 81 60.07 

m F4-3-1 2.41 195 60.09 

 F4-3-2 2.42 146 60.10 

k F5-1-6 2.31 52 60.15 

 F5-1-7 2.25 32 60.07 

l F5-2-7 3.82 167 57.76 

 F5-2-8 2.24 80 60.10 

m F5-3-1 2.27 38 59.98 

 F5-3-2 2.29 67 59.92 

 

3.3.2. Mauve{���³äÌß}ƗэŹx��ρȵ}˫ѝ  

� ч ʦ Φ ӳ } ª Ä Ö Ү ś } ̆ ҋ ] Ɨ Ї z µ Ë ¾ � � � w t � Mauve 

(http://darlinglab.org/mauve/mauve.html)�ͣuvԋáË�áä±ªÄÖ{Ȇhv�Þ�×ä¾�л

±pԍde novo�³äÌß�л±p12˟}vrF4}α1ˋ{Ƃәf�pF4-1-1}ϔ˘}�Ζjԇǀ3Ԉԍ

d}ϔ˘~ԋßË�áä±ªÄÖxF4-1-1}ªÄÖ{xuvǒǌҮś]˯|èНhvu�dx�

Ζhvu�ԍ1,200,000 bpČҒ{Õ±�³äÌß}ƗЇɖ]ыƒb��p]ԋ˯|ßË�áä±

ªÄÖҮśxƟ˱}Үś�ˉj�«ä¼�¨]ɋ��pxϷw���ԍˏ ¸�°�±¾{јҌh

vuzuċ}­äÍà{xuv�Ɵ˱}ľơ]ы��pԍ 
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ǀ3ԓMauve{��ҘĜæÕ±�³äÌß}˫ѝ  

ǀõ}ì̂~ԋßË�áä±wt�B. longum NCC2705�Ζhԋí̂~F4-1-1�ΖjԍßË�áä±{Ȇ

hvÕ±�Þ�×ä¾f�vu�xϷw���Үś~ԋԂuõǡϣ��íĺ{оΖf��ԍì̂xí̂

}Үś�ϔ�ϣ~ԋϔ��vu�Ìâº§ƟǙ]ƟiҮśwt±pdx�Ζhvu�ԍ 

 

 

3.3.3. SNPђ˗}ϔ˘  

� рӻⅰ}АŎ{ǺΊhvu�xϷw���B. longum{xuvԋǺΊ{Ӄïhvu�Ƽǰ�ʋ

�p�ԋSNPђ˗�л±pԍßË�áä±ªÄÖxhvͣupB. longum NCC2705{ȆhvÔº

Êä¨�лuԋӠ«ç¿ӫǉ�Ƥ�Ŋv}SNP}ʦԋ«ç¿ӫǉ{xb�SNP}ʦx��ԋӠƟ

ϲ«¿ä}ŪƝ�­äÍàex{̎�pԇо4Ԉԍj�v}˟{xuvӠƟϲⅥʑ]͡i�SNP

]Ƅ��ŪƝ~ԋŊğ}SNP}7ŪΥȵt�dx]ʷ�y{z±pԍd��}ӠƟϲⅥʑ~539

y�582Φ}ҪĘǰì{ǲǄhvx�ԋõ{~ϑ˺«¿ä]ʮp{ŗ͝j�Ç·çä�ԋʲǲ}

ϑ˺«¿ä]̨Ǣj�Ç·çä�t�ԋ˟ ex}ҪĘǰ}ҥu~ȱλ{ƍ�wu�xϷw���ԍ  
 

 

 

 

о4ԓSNPђ˗}ϔ˘  

 
§âçä 

ID 
Ŋ SNP ʦ* 

«ç¿ӫǉ{xb� SNP ӠƟϲ«¿ä 
ӠƟϲ«¿ä]͡i

pҪĘǰ}Φӳʦ ˋӂ # ŪƝ (%) # ŪƝ (%) 

k F4-1-1 12,573 11,025 87.7 8,019 72.7 582 

 F4-1-2 12,867 11,234 87.3 8,165 72.7 582 
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l F4-2-1 12,849 11,225 87.4 8,152 72.6 580 

 F4-2-2 12,510 10,970 87.7 7,964 72.6 580 

m F4-3-1 11,241 9,830 87.4 7,138 72.6 580 

 F4-3-2 11,375 9,938 87.4 7,229 72.7 579 

k F5-1-6 12,604 10,840 86.0 7,903 72.9 550 

 F5-1-7 12,437 10,759 86.5 7,880 73.2 556 

l F5-2-7 12,320 10,579 85.9 7,698 72.8 546 

 F5-2-8 10,958 9,464 86.4 6,921 73.1 539 

m F5-3-1 12,394 10,707 86.4 7,755 72.4 543 

 F5-3-2 11,859 10,251 86.4 7,467 72.8 547 

 *Ӡ«ç¿ӫǉ�Ƥ�Ŋv}SNP}ʦ�Ζjԍ 

 

 

3.3.4. SNP}ıĆӂ̆ҋ  

� ¯ç§ ä±�Ǽʰhp12˟{ыƒb��pSNP}ıĆμ�̆ҋhpԍıĆӂw}SNP}ҥu

�̆ҋj�p�{ԋÈç¾ÔºÍ�ͣuv˟ex}SNP}Ç·çä�эюŹhpԇǀ4Ԉԍ­ä

ÍàxSNP}ĜⅥ{ȆhvӐȖͼ§Þ±·ßä¨�Ǽʰhpϔ˘ԋ˵ Ƀǀ~рӻⅰex{Řy�

pԍ�pƟèȀ÷ͥ˕}6˟{Ōҙj�]ԋċ}Ȁ÷ͥ˕}6˟{~ǲǄhzuSNP�ǝʦыƒb

��pdxy�ԋ SNP]͡ipĜⅥ~Ȁ÷ıĆӂwӱа{ͯz±vx�ԋȀ÷ıĆ{͕ˉzSNP

]ǝʦǲǄhvu�dx]ʷ�y{z±pԍF4-1-1x��F4-2-2}�v{ͯz�ˋӂ}­äÍà

]Ӗʌhvu�ǐƝ]ы��p]ԋd�~Ȁ÷ĺ}ǚŹ{��SNP}ĜⅥ{ǝȌ}ǚŹ]͡ip

p�wt�xϷwpԍpqhԋˏΒΩ{xuv~рӻⅰʦ]2Ơ}�wt±pp�ԋSNP}ĜⅥ

}ǚŹ{Ӄj�ѣϏzѵѱ�лvp�{~рӻⅰʦ�ǖ�jɑщ]t�ԍRAPD̘�ͣupıĆ

ӂ}xx�yzªÄÖҮś̆ҋ{xuvԋB. longum}ªÄÖҮś~ıĆǁˉwt�dx]Ζư

f�vup]ԋB. longum{͡ipSNP{xuv�ıĆǁˉqxϷw���ĜⅥ]ыƒb��pԍ

d�~ԋȀ÷}АŎ͠Ǖ�Ĺȷ͖ɢԋt�u~ȬԄzy}ǚŹ{ęuԋB. longum]АŎ{ǺΊ

j�p�{͡ipǚͯwt�ԋȀ÷}АŎ{ǺΊj�p�{ҴщzǚŹz}w~zuyxϷw�

��ԍĈɉ~SNP]͡ivupҪĘǰ}˷Їzy�ѣϏ{ђ˗hԋB. longum]Ȁ÷}АŎ{ǺΊ

j�×£Á²Ö�ʷ�y{hvu^puԍ 
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ǀ4ԓSNP}ĜⅥ�ǌ{hpÈç¾ÔºÍ  

ϧ҉~­äÍàԋ˴҉~SNP]ыƒb��pĜⅥ (bp)�ΖjԍSNP{��ǚͯ]ӠƟϲⅥʑwt±p

ǐƝ~ӞԋƟϲⅥʑwt±pǐƝ~ѿԋӠ«ç¿ӫǉ{͡ipSNP~ԂԋSNP]ыƒb��zy±p

ǐƝ~ͻwΖjԍzxªÄÖõwŊ­äÍà{ŌҙhvSNP]ы��zy±pĜⅥ~ǀõ{~Ζhv

uzuԍ­äÍà~Ê�µä}Χ͛΄ӃīʦԋSNP}ĜⅥ~Ûç§ßº¿҃ә�ͣuvӐȖͼ§Þ±

·ßä¨�л±pԍ 

 

4. ϔѱ  

� RAPD̘{��B. longum}ªÄÖҮś̆ҋ}ϔ˘ԋƟèıĆŎ{xuv~чʦΦӳ}ªÄÖҮ

ś}B. longum]ǲǄhvup]ԋıĆӂw~Ŋv}B. longum}ªÄÖҮś]ͯz±vupp�ԋ

ƜıĆ}АŎ{ǲǄhvu�B. longun~ıĆǁˉwt�ƗЇɖ]Ζưf�pԍ�pB. longum}Ŋ

ªÄÖђ˗}ϔ˘ԋSNP}ĜⅥ~ıĆӂwͯz±vx�ԋıĆǁˉwt�ƗЇɖ]Ζưf�pԍ

d��}ϔ˘��ԋÈ¾}АŎ{ǺΊhvu�B. longum~ƜıĆ{ǁˉwt�ԋȀ÷}АŎ͠

Ǖ{ҧɒj�p�{ҪĘǰ]ǚŹhpϔ˘ԋǺΊw^��v{z±p}w~zuyxϷw���ԍ 

 

 

 

 

 

 

F5-3-2

F5-3-1

F5-2-1

F5-1-1

F5-2-2

F5-1-2

F4-2-2

F4-1-1

F4-2-1

F4-1-2

F4-3-2

F4-3-1

F4
F5

非コード領域

SNPなし

非同義置換

同義置換
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ˏΒΩ�Ҟ��{tp±vŊӡͼ{eʁȊӦ^�hpΛͤΈƸ͕ēŔʤʇ{ɐ��ɌΗͧhìc�jԍ�

pԋŊªÄÖђ˗�лv{tp�ԋɓ`eʁȊífu�hpЧȞƫˀ͕ēŔʤʇ{ɐ��ɌΗͧhìc�

jԍ�¿Æ�®çwt�˒ìɣùĉ̈{~ԋǼӻ}ɯ̘�Ҟ�ʯ{ӃhvӠȨ{ǝ`}dx�eʁȊӦ^

�hpԍΑăžˀ̈ԋĕжŁǠҬ̈{~·çÖÐçÇç�̮ťhvӦup�ԋΒΩɯ̘�ʤwvӦup�

xǞǚxñѡ{z��hpԍ�pԋƞͤΙѺ̈{~ԋªÄÖђ˗{tuvǝ`}ůє�hvӦ^�hpԍ

nhvȨǄЪ¨àçÍ}ͽ˱}xycwŃǼhpΒΩ̡͡�җ�dx]w^�hpԍ̌ ɉ{z��hp]ԋ

d}�vzΒΩ}˷ė�ïwv`qfu�hpŒͤŶʤʇ{d}ǐ�xĵ�hvɐ��ɌΗͧhìc�jԍ

t�]xvegu�hpԍ 

 

 


