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ƿź c¹íõhÏ­èù×¹hÏ�̤ĴƹɶŅɛ�̎Ⱦ�Ų�cȇ�ː¹é¹�˾ƹɈ̗�ɢʃ�
ず{°³²ǝŶ˃�Șせ�Àä�z² DSUZ>VS�Wf�SA	�*((0�dʮǁ� +�((( ˫¦�ɲ�ɍź�ǝŶͭず�
ǧ¨±c˦̾� ǿ＋Ƕー�Ǆ�°ɴǁ�ˇǔ̶²Ȋƿģ�˞ʵ�Ĉ�²�¨�¨�Ȋƿ¶Ōっf̆˹
̶²¯”��ł�dȊƿ� ƿ�¬���²ÒÞ���¶ǩ�cƛー� ʎ��ʞつŇ�z²�cŪ� 
̩��¨�¨�ɍź�ɠ}�Ɂʔ�°いķ�¯²Ȗɥ�Ƶµ³�¬��zł�dʘɞǶー�ƛŇǻĳȃ
ȔˉǅえȪ˅�¯ł�ȡ˸そ�ŀて�³²¨�cȊƿ ȡɕŇ� �{Ɂʔ�ƈー�³����ɓʆ�
³²dȁǓ�̾ƒũ�ÿł�Èúè÷�ʮ� Ɵ��°�Ɂʔ¶ȍ�ƈ{�{²¬�¬z±cÅßîĴ
ˡ�ƌĬ * Ň�Ǉƾ��¬�¬ʋǔ���  Ĵɤ�° Ȉ±ȩ{��d�

ƛー�Ȋƿģ Ɯµ¡źṈ̌ʋřŐ�¯”�おŃ¶Ĭ���~±cȊƿ�°ƿ¶Ǘ²ɢƿ�Ơ¡³²
İˁ cƿģ�  ɢƿŶȄ�� ­c˾ƹɈ̗ïhÀh�ǹȃ�Ƶł�{²dȊƿ ƹɶばĨ­̹Ǩ�ɇcņɇ
ɛ���ʎすĥ�c�³�³�Ȋƿģ�~{�Ǽ̫�³Ōっ�³�{²dȁǓ� əŏ�Ȑせ�ƾµ�
�Đ̠�Ň�©�Ȫ̗���ǐず�³�~±c¨�̆˹�³²Ȫ̗ {�ø��ȡɕŇ¶ɷ©ƾµ��
¬��z²Ƚƾ�ʎ{d�

ƿź���ー̔˃�Ȋ� 8ebWdY>AAge�adklSW �z±c˦̾� ȌcȺきc̈́らcŋȌc̈́ゆ���¨�
¨�˾ƹɈ̗ɢʃ�ず{°³²dʍ�¬ȺきɃʃ���ず{°³²Ȋ��� 8ebWdY>AAge� ea?SW ­
8ebWdY>AAge�fS_Sd>>cȰ」ɢʃ���ず{°³²Ȋ��� 8ebWdY>AAge�AgUZgWCe>e ���z²�cȊƿģ�
̱け̶²Ň���  8	�adklSW �ƀ¶˿{�ʎす�z²d�
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8	�adklSW  ˚ĐȊˣ�˾ƹ˞ɛ�ʎすɛ�z²�� ʦ°³�{²�c�³�³�Ň�ʓ̶²ɴÅß
îĴɤ ¦�·�Ƶµ³�~°�c˾ƹ˞ɛ�Čˈ˃せĔ��Őべɛ ¦�·�͊°���ł�{�{d
*((- ˫c8	�adklSW�I#9,( Ň�ɴÅßî�Ĵˡ�³ DSUZ>VS�Wf�SA	�*((-�c�³�ƛɁくĐ� 8	�adklSW �
ňɴÅßî��ł�{²d�~cI#9,(  ¹Àöí¹�~{�えɠŇ���ÿµ³²���ʎ{�c)1-(
˫�Ů％�ì÷ÀȺきŇǻĳȃ�Ðõìï�°ǐȈ�³�Ň�cえɠ�Ż{�́ʣ�³ÅßîĴˡ�ů
�³�¬��z± Ǖ̾� *((.�cňɴ�えɠŇ�z²� Ɯ{ˤ{d˒Ƕ̶��ɴÅßî�Ĵˡ�³�{
� 8ebWdY>AAge�C>VgASCe��8ebWdY>AAge� Xg_>YSfge ��̋ŁÅßîĴɤ�¯ł�c8	�adklSW  �³°�̋¥
��/p1DT ˁˎÅßî�：ĩ��{²���µ�± >SASYSC�Wf�SA	�*((-3�DSUZ>VS�Wf�SA	�*((-�cǑź�°
�ɔ̧ˈ˰�¯ł�ČˈǨ¶Ŀ˝��{²���Ǹǈ�³� DSUZ>VS�Wf� SA	� *((-�dʉˣ�ŰʼはĎ¶
JkCfWCk�9AaU@� J9�c̎ŰʼはĎ�  ɋ��Ŀ˝�³�はĎ�� ¶ EaC%JkCfWCk�9AaU@� EJ9�� ���ż̫�
³²���z²dEJ9 �ČˈǨ ʼȾ ¦�·�˾ƛ��~°� BaTSkSeZ>�Wf�SA	�*((/�c˾ƹ�ʘ��
Őし��{ČˈǨƀ�ø{� ��řˮ�¦�·��ͅʦ�¨¨�z²d�

¨�c8	�adklSW � Ż{ŻĝȊ��� 8ebWdY>AAge�XAShge �z±c�³°�ŏ�̋ŁĴɤ�¯�Ƶµ³
�{²d8	� XAShge  Đ̠�Ň�¹æõÙÁÊú­¹æõÙøî�{ł�Àä˟¶ɠɜ̶²���°
 Bgeg_afa�Wf�SA	�*(((3�BA>UZ�*((/�cǝŶ˃cɈ̗Ěɠ˃�Șせ�Ȋ�z²d΂ǥ˃� 8	�XAShge � 8	�adklSW



� -�

 Ƅʔ˃�Ǌ­˟ɛ�け͆�¯ł�ż̫�³���� BA>UZ�*((/3�AudYWCeWC�*((/�c8	�adklSW�8	�XAShge
 Čˈ˃�̎Ⱦ�Żĝ�z±c�³°�Åßî  11	-��，˚ɛ�z² Ia@Se�Wf�SA	�*((/�d8	�adklSW �
{�ø��Ň ¹æõÙÁÊúɠƾɜČˈǨÂõÌÒh�̶¥�¨� Đ̠¶け��{²�c̶¥�̎
˟ɛ�z²���µ�ł�{² Bgeg_afa�Wf�SA	�*(((�d�

��¯”�˵ƅ�°c8	�adklSW   8	�XAShge ¶ɑŏ�īʫ�����¯ł�͆˟ĥc̤ĥ��Ȋ�z²
�̶²ɬ�z² >W>eWd�Wf�SA	�)1103�DSUZ>VS�Wf�SA	�*((03�Ia@Se�*((1�d)) ƞ�ČˈǨ�Ɔ˔Ĵɤ >W>eWd�
Wf�SA	�)110�c¹æõÙÁÊúɠƾɜČˈǨÂõÌÒh�̋ŁĴɤ >W>eWd�Wf�SA	�*(((3�:ZSCY�Wf�SA	�*((.��
 c8	�XAShge �Đ̠�Ɔ˔�  C%fkbW�� �°̤ĥ��ʞĐƆ˔�Ȋ�z²���Ǹǈ�³�d¨�cɴÅß
î� JEG Ĵɤ�¯ł�˝°³�Ɔ˔ȏȻ�¬c8	�adklSW   8	� XAShge �Đø�ÂøhÚ�°˲ɠ��ʞ
ĐƆ˔�z²���Ǹ�³�{² >>TTaCe�Wf�SA	�*()*�d�

¨�c�³°�ɮƵƒũ�ø{�c̾ ƒũ� ÅßîĴɤ�͌�°Əȷ¶Ƶł�~±cȸ�� Ľぼ�
ȶĲ̶²d�
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8	�adklSW ť¢ 8	�XAShge  ʸ°�͆ɛȊ�jけɛəー¶¬��c͆ɛɠɅ�©�¯ł�：Ʌ̶²Ȋk� �
z²�ƴ}°³���� >W>eWd�Wf�SA	�)11.�cŻ˫c8	�XAShge �~{�cȁƖǿ~¯¢ǹɳŊű��ɑć
˃�けɛɠɅ�  ƨǚ�� �Īˮ�z²��ŀ˪�³� ?adC�Wf�SA	�*((13�?adC�Wf�SA	�*(),3�?adC�Wf�SA	�*().�d
�æ�cìÖÂùÈ×õÖÙ�¯²ȖʢĴɤ�ƌĬ� cǹɳŊű� ƨǚ ¦�·�ŝ�ł�{�{
���̵ǀ�³�{² >dgT>eZS�SCV�:affk�*((13�#eAS_�Wf�SA	�*()0�dÅßîĴɤ�°¬けɛɠɅ�３せ�
ČˈǨƀ¶¦Áňɴ�け��{²���µ�ł�~± >SASYSC�Wf�SA	�*((-3�DSUZ>VS�Wf�SA	�*((-�c˞� 8	�
adklSW ť¢ 8	� XAShge �̶¥��Ň cÅßîʮ�Đø�ƨ˶ƃ�  D8K ƃ�� Ǎă¶け�cD8K)%) ¨�
  D8K)%* �{�³�Đ̷¶¬ł�{²���Ǹ�³�{² IS_>dWl%GdSVa� Wf� SA	� *((03�NSVS� Wf� SA	�
*(),�d�

¨�c8	�XAShge �~{� cD8K ƃ� ̫�ǹʍ˪ǼÊÌ×î���cȭ���¬ )+ Ȋ� MWYWfSf>hW�
:a_bSf>T>A>fk�>dagb� M:>��ʋǔ̶²���ʦ°³�{² 9Sk_SC�SCV�:affk�)11)�dM:>  Ǒ̹さƾ
Īˮ�Ňƀ����cĈ�² M:> �Ň�Ǒ̹さƾ̶²�èùÃõîǑ̹Ǭ�ǯ² >ASee�SCV�;W_WCfZaC�
*((.�dǑ̹さƾ�¯ł�Ǒ̹Ǭ�ĕ�ŝ��³²ɛȀ � MWYWfSf>hW� #CUa_bSf>T>A>fk�  M#�­
?WfWda@SdkaC� #CUa_bSf>T>A>fk�  ?#��Ơ¡³cEWgdaebadS� UdSeeS�� GaVaebadS� SCeWd>CS�� :dkbZaCWUfd>S�
bSdSe>f>US �  ?<K�Va_S>C ¶¬øČˈǨ�  ĂĤc?<K ČˈǨ�� �¯ł�ãúÙùh÷�³�{²
 ;Se@SAah�Wf�SA	�*().3�GSaAWff>�*().�d���c8	�adklSW�I#9,( �~{� ?<K ČˈǨ�ʋǔ  .( ĂȻŀ
˪�³�~±c8	� XAShge �~{�¬˚ˁˎ�ɘ�ʋǔ̶²�ƴ}°³cM:> � ?<K ČˈǨ�Őべɛ 
͊°���ł�{�{d�

Đ̷�c8	�adklSW �ø{� c¨æňɴ�けɛɠɅ ŀ˪�³�~°�c8	�XAShge �Ɣ°³²¯”�
͊ŀ� M:> ¬Ɣø�ł�{�{d���°cǑ̹さƾ�Īˮ�z²��  .( ˫ĂȻɲ�ŀ˪�³�{
²� #eZ>fSC>�SCV�JS@SYgUZ>�)1-.�c8	�adklSW  Ǒ̹さƾ�ʲ��̺�� ?SdS�Wf�SA	�*()*3�NSVS�Wf�SA	�
*(),3�F@STW�Wf� SA	� *()0�cM:> ¶ʿŢ̶²�«� M# �ŎǙ�ǆˤæ�°�z²dɋ��ŠȜ�˛˨�
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¯ł�cǑ̹さƾˮ¶¬ø{�ø��Ňŏ� M# ¶ŝ�̶���Ŏʆ�³�� F@STW�Wf�SA	�*()03�Dad>�Wf�
SA	�*()1�cČˈ˃�せĔ��Őべɛ ňɴ�͊°���ł�{�{d¨�c8	�XAShge �けɛɠɅ�３せ�
�³�{²źľ�{”ɷɆ�Ƅɜ� 8	�adklSW � ŝ�±��{�« :ZSCY�Wf�SA	�*((.�cʹɩけɛɠɅ
¶ȁȷ̶²��¬ǆˤ��ł�{²d�

Åßîȿ̵Ĵɤ�°�¹èùhÔ �°�̺��cD8K ƃ� ) ø�ČˈǨƆ˔ȏ�べǌ̧̚ƶ�°c
ɵɮŇ�ŏ�ƨǚ�ŝ��{����Ǹǈ�³�{²�ど¨² :ZSCY�SCV�<ZdA>UZ�*()(�d8	�adklSW �
D8K)%) ť¢ D8K)%* Ňŏ�Ɔ˔ŐƁ¬͊°���ł�{�{d�
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̾ƒũ� cɴÅßîƆ˔ȏ¶cŇ�ɍ�ɐĥƆ˔¶ŧ«²�«�ɓʿ��{²dƆ˔ȏ�ɓʿ̷̸ 
Ū�¯±�¨�¨�̷̸�ず{°³����cƛー� ÅßíÂÌ�ʗ˗�¯±cƄʔł�¯²̤Ϳ�
°̤ǨƆ˔¶ず{²̷̸�Ǐ¬ɉだɛ�Ƽ{���˱Ɛ¶˝�{²dã¼éÀä�~{�¬cぶ}¡cȰ
」ずƿ�z² 8	�AgUZgWCe>e  cŪた  8	�@SiSUZ>>��8	�SiS_ad> ­ 8	�eS>fa>��8	�geS_>> ��̤つƚ­ʎȭ
�ƄʔǊ�¯ł�Ơȴ��¨�¨�zł��cƛǔ� łȜĸ�~{�  8	�AgUZgWCe>e �˔Đ�³�{
²d8	�adklSW ¬��みȻ�ʨ�³�΂ǥ�z±c8	�XAShge ��Ǌ�「͐�³����zł��c̾ ぼ )	*
�ȝ¥�ʼ±c̤ǨƆ˔˃¹èùhÔ¯±ʞƆ˔�z²���Ǹ�³��«c�³°�̤Ϳƀ ƈʊ�
�ず{°³�{²d�

̤ǨƆ˔�°�ȊƆ˔ɓʿ�~{� cYWCW�fdWW� ČˈǨƆ˔ȏ�� ebWU>We�fdWW� ȊƆ˔ȏ��ŐƁɛ�
ø{� ¯�ţぼ�³�{² JlaAAをe>�Wf�SA	�*()-�dȊ c�³�¬øÅßîc̶�µ�ČˈǨƀ��¬�
ɐĥ��{²�«cʞĐ�ČˈǨ�Ɔ˔ȏ�Ȋ�ɐĥƆ˔ Ų�Őべ̶²dĐ̷�cĈ�²Ȋ�°�Čˈ
Ǩɔ̧ˈ˰­c˚ĐÅßîˣ��ČˈǨȘ̢cʓてČˈǨ�¯”�Ȗʢʮ�Ɔ˔�Ĉ�²ČˈǨ�ʋǔ
̶²���¯ł�ɠ�² #CUa_bAWfW�C>CWSYW�Jadf>CY� #CJ|VWWb�UaSAWeUWCUW�� Ȋ�Ɔ˔�ČˈǨ�Ɔ˔
�̚ɝƾ�� �͒ʚ�z²���°c̢ɘ�ČˈǨƆ˔ȏ¶”¨�ɷ©ƾµ��Ȋ�Ɔ˔¶ɓʿ̶²３せ
�zł�d�

¨�cČˈǨ˶へ�¹õÖúïúÙȿ̵¶ず{�Ɔ˔ɓʿ�Ő��¬cŻびƌƾ̸cǏɫか̸c̎ įȘ
ƌƾ̸cǏう̸���¨�¨�̷̸�ˀā�³���d̢ ɘ�ČˈǨƆ˔ȿ̵¶˔ń̶²̷̸���cŻ
˫� c̋Ł��{Ɔ˔ƀ�ʋǔ̶²Űʼ�ÊúÃ÷ãåhČˈǨ¨�  J>CYAW� EgUAWaf>VW�
GaAk_adbZ>e_� JEG�¶ƌƾ��Ǐう̸�ɓʿ̶²�{”ȉ̸�c˔Ɖ˃�̚ŀȁ�z²�{”っぼ˃�
ǩ˂ z±øø¬ IaUZ�SCV�JfWWA�*()-�cǏ¬ōで�ʑ˒ɛ�z²Ɔ˔ȏ¶̶̰�«�cŻĝÅßî�̋
Ł�~{�ず{°³�{² 9WCCWff�Wf�SA	�*((/3�DWd@Wd�Wf�SA	�*()-�dƘľɠ̣� ��̷̸�c�øɐĥ
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TK-35
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TK-46
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IFM_59975
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0
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2
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0
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0
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7
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1
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0
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0
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0
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0
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2
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0

1
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0

3
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2
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9
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0
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0
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8

0

0

3

0
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0

0
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2
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4
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0
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7
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1
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0

0

0

1
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2

0

100 4

94

88

100

90

0
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98

7
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0
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3
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A. oryzae aflatoxin group
Kusumoto et al. (2000)
Group 1, 19/19 SCGs
Group 2, 12/19 SCGs
Group 3,   8/19 SCGs 

Aflatoxigenicity
Aflatoxigenic
Unafatoxigenic or unknown

C

F

A  

D

K

H

G

B

E

sojae, parasiticus

AflaGuard
(3 SCGs) 
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¬øʋǔ�z²d��ʮ�c͐ �Ɣ}�µ�²̭Ĉʒ�åóÂ¹óè�³c̫ �Ȋƿ���̱ʋ�³��
��«�c��¯”�̭Ĉ�ʎすɛ�Ɣ°³²�� �{��ɓʆ�³²d˞�æøhîÊæṶ̀Ĉ�
ʎ{���°c�³°�̭Ĉ  Caee�FX�=gCUf>aC� CF=�� ̭Ĉ�z²Īˮɛ�̎Ⱦ�Ƽ{d̶�µ�c˞
ʿ�ČˈǨ�ʓ̶²̭Ĉ¶Ă�řˮ¶ƭȻ��²�� Ś�z±�³�̤ĴƹɶČˈǨ�̱ʋɛ�¬̔
³�{²�ƴ}°³²d�

̷̸ v��~{�Əț�³�cÂøhÚŏ�˚Đ�̭Ĉ�˨ł�{�ČˈǨ cF>((((+)+
�
8F(1(((+(((1++
G=()(,03� GZaebZadkASeW� egbWdXS_>Ak�� F>(((1-,)
8F(1(((1(((+.1
� JJ=,0+/)3�
8ID� dWbWSf� egbWdXS_>Ak�� F>(())((-
8F(1(*(.((()*.
G=)++/,3� KWfdSfd>UabWbf>VW� dWbWSf��
F>(()*/--
UaCeWCege�V>eadVWd�bdWV>Uf>aC��F>(()*0*)
:a>Ae�Ua>A��UaCeWCege�V>eadVWd�bdWV>Uf>aC �c�
³° - ø ̶¥�æøhîÊæṶ̀Ĉ���Əț�³�d���c�³°�ČˈǨ ãhöºúÃはĎ
� (uƞ ÒúâÂȀÚïÖú���¬) öåhÙ˶へ¶Œ·�~±cöåhÙɘ�̭ĥ�¯ł�˶へ�
ʎすɛ�ɠ¨³²�«cÂøhÚŏ�Űʼ�̭Ĉ�ɠ�� (¨� íÌ¹Îúç÷�¯ł���¯”�
Əț�³�) �ƴ}°³² (Fig. 9)d���«c�³° īʫĥ�˞Ĉ˃�ɱʛþ�¯ł�Űʼ�̭Ĉ�
ɠ¨³�� Ɯ{ˤ{d�

¨�cČˈǨɐĥʈˎ�ø{�cȊˣť¢ÂøhÚˣ��ƉǞ��ƌĬc14,711 ƞ� SCG �”�か 15p
�ČˈǨ  A. oryzae ¨�  A. flavus �Ȋˣ�ňɴ�˚Đ�˶へ�zł�(Fig. 8)dȊˣ�ɐĥʈˎ cČ
ˈǨɴʸ� 0–0.4 �c99.6%�ČˈǨ�ɐĥʈˎ  0–0.1 �ȑ¨ł�{�d¨�c{�³��ÂøhÚˣ
�~{�ČˈǨɐĥʈˎ�âõùÃ�́ʿ�³�ČˈǨ  3 ƞ (OG0012138: 291 bp, OG0012489: 1,629 bp, 

OG0013032: 297 bp) �ʋǔ��dÂøhÚˣ gap �˨ł�{�ČˈǨ ȻŜ�Œ·�{�{�c{�ø
�ÂøhÚˣƆ˔ȏ��̚ɝƾ�©°³��« (̾ぼ 3.6)c��ʮ�¬ɍ�âõùÃ�{�ø�Œ¨³�
{²�ƴ}°³²d 
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Fig. 9 OG0000313 �ǹƢ˶へÚóÙèùóÙť¢ OG0011005 �Ĉ�² 2 ø�˶へ�ÚóÙèùóÙ 

LAST èùÃõî�¯²d40 ğŔĂȻべʊ��¹õÖúïúÙはĎ�ɦɰ�８ı�³�{²d 

�

���� 0a�:�I�k[}�n�Py�

���

ČˈǨȘ̢ť¢Ɗʌ c̾ƒũ�ɋ��ÿł� 0* Ň�ʓ��ɓʿ��d¹Îúç÷�¯ł�˝°³�
UaCf>Y ­ eUSXXaAV � cČˈǨȘ̢� VWbfZ �̭ĥ���Ŧȑ�³²���z±c̈ �c¹Îúç÷�̚
ʇ�¯²ČˈǨざʆ�Ǿ˴�ɍ�ČˈǨƊʌ�¶ż̶̫²���ˤ�{�«cʹɩÊhÄúÌöhÚ¶
ìóåúÃ̶²���¯ł�ɓʿ��d��� cˇ̭Ĉ­æøhîÊæṶ̀Ĉ�¯² CF=  Əț��
{�{d�

�h 8	�adklSW�I#9,(� Åßî�  >:8R((()0,,--	+�� �ʓ�� 9aif>W*�h*	*. ¶ず{�cÊhÄúÌöh
Ú¶ìóåúÃ���  %%hWdk%eWCe>f>hW�%%WCV%fa%WCV�d�

 h J8DfaaAe�h)	+	) C>�Wf�SA	�*((1�� ¶ず{�cI#9,( ÅßîǍă�Ĝł� VWbfZ ¶ƉǞ���  eS_faaAe�
VWbfZ�d��ƥcVWbfZ ¶ ( Ăĺ�Ǐ̙）�ȩ̶²���¯±� ɞśĥ� Cad_SA>lWV�VWbfZ ���d�

�h 8eb>; �°ñ¼úùhÚ��o8RadklSWRI#9,(RhWde>aCRe()%_(1%d(.RUZda_aea_SARXWSfgdW	fSTq
�ČˈǨはĎ���̧Ź Cad_SA>lWV�VWbfZ ¶ŧ«�d�³°�ČˈǨ  8F �ǧ¨² #; �¹ß
×hÊôú�³�{²�«cF> �̭ŉ��dȘ̶̢²ČˈǨ�ʋǔ̶² F>  cF> ���̧
Ź Cad_SA>lWV�VWbfZ ¶ĩǞ��d�

�h J:> �̧Ź Cad_SA>lWV�VWbfZ � (	* ĂĤ�¬�¶Ɗʌc)	. ĂȻ�¬�¶Ș̢���À¼úÙ�
�d* ƞĂȻʋǔ̶² F>  ÂøhÚˣ�̧Ź Cad_SA>lWV�VWbfZ�(	. ĂȻ�Ǌ�zł�¬�¶À¼
úÙ���  ĂĤcɓʿČˈǨɘ�Ɯ”�d�

 0

 500

 1000

 1500

 2000

 2500

 3000

 3500

 0  500  1000  1500  2000  2500  3000  3500

1.
 _

O
G

00
11

00
5_

G
CA

_0
00

32
09

05
_1

_1
25

B 
le

ng
th

=2
73

3

3. _OG0011005_GCA_000952835_1_798J length=3796

Threshold = 39
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1. _OG0000313_GCA_000269785_2_049A length=3632

Threshold = 39
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**) ƞ� F>� ”� ))/ ƞ  J:>�� �cÂøhÚˣɓʿČˈǨɘ�̭ĥ�Ɣ°³�d��”� )/1 ƞ
� F>� ”� *( ƞ  J:>��  c* øĂȻ�ÂøhÚ�¨��ł�̭ĥ�Əț�³�dɓʿČˈǨɘ�Ĉ
�ł�{�ČˈǨ�řˮ�  B<>>�9I#K<�� �̬±¶−¥²�«cɴÅßîʮ�ČˈǨ¶̴ɘ���
=>eZWd �ɞŀŀづƏʿ�ů���cb5(	(- ¶Β）���けą�̬± Ɣ°³��ł�dČˈǨȘ̢ c
ƞ̫�ČˈǨ�ʓ���{”¯±¬cz²ˁˎべʊ��はĎ�ŝ��{��«Əț�³��ł�Īˮɛ
¬ƴ}°³²d�

ɓʿČˈǨɘ�ƕʲ�̭ĥ��{�ČˈǨ���cÙõúÌëÑúČˈǨ�z² F>(((((,)
�
G=(+**)
KU-� fdSCebaeSeW ť¢ F>((((+*)
G=),-*1
WCVaCgUAWSeW%dWhWdeW� fdSCeUd>bfSeW �z±cÂø
hÚ 9 � > �  )-p*( �áö¾hÊôú�Ɣ°³�d¨�cdIE8 ČˈǨ¬��±ư{̇Ą�ɓʿČˈ
Ǩɘ�̭ĥ��~±cÂøhÚ : �  )+p,0 �̭˙�Ɣ°³�d�æ�c8	� Xg_>YSfge �~{� ǹɳ
Ŋű�じĆ�ãåhɘ�̭ĥ̶²���Ǹ�³�~± ?WddWdS�Wf�SA	�*((1�c�³°�ČˈǨɘ�̭ĥ 
ÂøhÚˣ�̭ĥ�z²� {}cīʫĥ�Ęŵ�Ų{� Ɯ{ˤ{d˚す� I#9,( � */. ƞz²”�
� )(* ƞ� fIE8 ČˈǨはĎ�~{�cɓʿČˈǨɘ�̭ĥ��{�d�

ǝŶȻȘせ�z² û%¹íõhÏ�  é¹ÌÒhÏ�� �ČˈǨ�ø{� ¯�ƒũ�³�~±cI#9,( �
~{� +ãåhʋǔ̶²���ʦ°³�{²�  S_k8
S_k9
S_k:
F>(())1-.� DSUZ>VS�Wf�SA	�*((-�d
û%¹íõhÏČˈǨ  8	� XAShge �~{�  ) ãåh��ʋǔ��{�«cǝŶͭず�ʮ��  8	�adklSW
¤�̤ĥ̶²İˁ��� ãåhɘ�：ĩ���̶²ɬ¬ʋǔ���c̾ƒũ�  8	�adklSW Ň�ʮ�~{�
¬ĂĤ�¯”�ʎすɛ�ŀ˪���dɓʿČˈǨɘ cÂøhÚ 8 �  +p, ãåhcÂøhÚ 9 �  *
ãåhcÂøhÚ ; ť¢ < �  + ãåhcÂøhÚ >� KB%*/�� �  , ãåhcKB*,��KB%*1 �  ) ã
åh�ʎすɛ�Ɣ°³�d¨�c˚す� 8	�ea?SW Ň�  ) ãåhʋǔ�cɮƵƒũ�Đʩ�� JSfa�Wf�SA	�
*())3�PaeZ>Ca%PSegVS�Wf� SA	� *()+�dÂøhÚˣ��û%¹íõhÏɓʿČˈǨɘ�：ĩ ÂøhÚ 8 �
KB%.) Ň���Ɣ°³�cǝŶ˃�ɱʛþ�ʮ���ČˈǨɘ�：ĩ��� Ɯ{ɨ³�{dÂøhÚ
̤ĥĂɲ�ǹɳŊű�¬ãåhɘ�̭ĥ��{��ƴ}²¦”�ʑ˒�z²d�

¨�cĐ̅˃�Ƃƭ���c×ùï¹Ȓ̯はĎ�~{� VWbfZ �̭ĥ�ʎ�Ɣ°³��  =>Y	�)(�� ɯɇʒ
#��=>Y	�J+�dĐ̠�ÂøhÚ� cI#9,(� ÂøhÚ =�� �ʋǔ̶²はĎ�ʘśあ�Ɗʌ��{�d¨�c
ɯɇʒ M# � M### �¬ɯɇʒˣ̠�ʘśあ�ƊʌはĎ�z±c�ø VWbfZ �ʘ��̭˙̶²はĎ�ʋǔ
��d�³°�はĎ�ČˈǨ� ʍ� 8ebWdY>AAge ʉ��¿÷ÐùÃ¬ʎɘŒ¨³�~±c˞�ÂøhÚ
= �~{�ɋ��Ŀ˝�³�はĎ�{”µ�� �{¯”�z²d�~c¹æõÙÁÊúɠƾɜČˈǨÂ
õÌÒh ɯɇʒ ### �×ùï¹̛Ż�ʋǔ��~±cƊʌはĎŻ��×ùï¹はĎ�ãåh�Ɋ˨��
{²���ʦ°³�{² CWW�Wf�SA	�*((.�dɯɇʒ M# ť¢ M### �はĎ �³¯±¬ÎúÙùï¹Ŗ±�
はĎ�z±cÅßîˣ dWSddSCYW_WCf �ø{� c̾ƒũ�ず{�ÊôhÙöhÚ� Əț��³��
ł�d�³°¶ȁǓ�Əȷ̶²� cùúÃöhÚ­ DSfW%bS>d öhÚ�¯ł�ɯɇʒƲʃ¶Ĵɤ̶²３
せ�z²�ƴ}°³²d¨�c̾ƒũ�  I#9,( Ň�©¶ǛȲ˶へ���{²�«c���Ɗʌ��{
²はĎ�ø{� ţぼ���{�{dF> ɘ̋�ƴ}�¬ʞĐŇ�Åßî� âúÅßîÈÖÍ�ʓ�
� )(%*(�Ńˁˎ�̚ʇ�z±câúÅßîǛȲ˶へ¶”¨�Ǘɜ��³¡c¯±ư̇Ą�ČˈǨȘ̢f
ƊʌĴɤ�Īˮ��²�ƴ}°³²d�
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=>Y	�)(� ぶgÂøhÚ : �ɯɇʒ #��###��M �~�² VWbfZ �̭ĥ�

Ȼ（ ǃ��̧Ź Cad_SA>lWV�VWbfZ �cĤ（ ɣ��ÂøhÚˣ�Ǐʘ）�ǏȬ）�ǊdE �Ǹ�³²は
Ď ʎ� ÎúÙùï¹はĎ� ǃ�ˊ±ø£��z²dķɇ �)(�(((�Tb�i>CVai �̧Źĉ˙ɰ¶Ǹ�

�{²dɣ{͔Ē か -(�(((�Tb �Ș̢はĎ¶Ǹ��{²d�

�

����NC�>�e�I�k�

���

̾ƒũ�ず{�Ň cȊ­ÂøhÚ��Ɔ˔˃�̤Ϳƀ�cǝŶずˌ­ɠďcƹɶばĨ���¨�¨�
ïÒöhÒ�̤Ϳ�³�{²d�³°�˞ʵ ČˈǨ�け͆­ J>CYAW�8_>Ca�8U>V�GaAk_adbZ>e_� J8G��
���¯ł�Ƌʿ�³�{²Īˮɛ�z²d���c{�ø��À×äööhÒ�˞Ĉ˃�ČˈǨ¨�
  J8G ¶ʯț��d�~c9LJ:F Ìã¹ 1.�ĂȻ� )() Èúè÷¶ǣず�c̋Ł̶²À×äööhÒ
�̛ɗ��{�{Èúè÷ ��̋Ł�°Ȉ±ȩ{�dČˈǨ�け͆ ̾ぼ *	+ �˝� FdfZa=>CVWd �
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Ȋ˞Ĉɛ�

̾ƒũ� c8	�adklSW ­ 8	�XAShge �˞Ĉ˃�ČˈǨ Ɣø�°��ł�dɮƵƒũ�~�² I#9,( Å
ßî¤�ìóåúÃéhÌ�Ĵɤ�  8	�adklSW ��©ʋǔ̶²ČˈǨ�wƞz²�ɓʿ�³�{��
 >>TTaCe�Wf�SA	�*()*�c̾ƒũ� ɮƵƒũ¯±ʎす�Ɔ˔�Ň¶ÿł��«ƌĬ�Ĉ�ł�{�d̾ƒ
ũ�ƌĬ�°cȊ̤ĥĂɲ�° 8	�adklSW � 8	� XAShge  Ȗʢ˃�ČˈǨèh÷¶Űけ��~±c˞ʿ�
Đ̠�ČˈǨ�け͆�Ȋť¢Ȋ�˞ʵ�Ƌʿ�³²�� �{�ƴ}°³²d�

Đ̷�cȊ�˞Ĉ˃� J8G �ø{� cI#9,( �ÅßîǍă�̛�³� .1 ƞ�ČˈǨʮ�Ɣø�ł
�d�³°�ČˈǨ�ÅßîǍă ̬ł�~±�  KSTAW�J.�c˞ʿ�Ȓ̯ÅßîはĎ� 8	�adklSW
XAShge �
Ȋ˞Ĉ˃�̱ʋ�³�{²��¶Ǹǈ��{²d¨�c˞� F>(((+,-0
8F(1(/()(((+/(��
F>(((+00,
�8F(1((*((((+1)   ?<K ČˈǨ�zł�d˞Ĉ˃̭ĈĭȤ  ?<K�Va_S>C � ��ł�
¬��cE	� UdSeeS �� ?# �Ŏʆ�³�{²ʍ�ɍź�̱ʋ�³�{²はĎ�z± GK?I*,),0��
GK?I++))*�c8	�adklSW � 8	� XAShge �Ȋˣ˞Ĉ˃ƨǚ�Ŗし��{²Īˮɛ�z²d?<K ČˈǨ �
³�³Ǒ̹Ǭ¶ご˛̶²�«�，ȉ��²ČˈǨ�ʋǔ�cĐ̠�ČˈǨ� �³°�，ƤǗず�ʓて
ČˈǨ�˶へǊ�¯ł�¬�°�³²���ʦ°³�{²�« 9Sef>SSCe�Wf�SA	�*(),3�GSaAWff>�*().�c�
³°�，ƤǗず̶²ČˈǨ¶ȁƖ˃�Ɣø�²�����³¡c8	�adklSW �~�²けɛɠɅ�ïÀÜÍ
î¶Ĵ̶͊²ȉ��±��²�¬�³�{d�

¨�c8eb>; �~{�ČˈǨÊúê÷�¹ß×hÊôú�³�{²ČˈǨ cF>(())--,
�
8F(1(())(((,+,
:PG.*(B)�� F>(((/+00
8F(1(()(((((,/
Sa>=�� F>(((/+01
8F(1(()(((((,.
�
Sa><� �zł�d�³°  * Ƿーȅ�Őµ²ČˈǨ�cɲȄ  8	�C>VgASCe �~{�cČˈǨÂõÌÒh
Ĵɤ�°cÌ×öÃìÙÊÌÔú­¹æõÙÁÊú��ɍź˟�ɠɜ�Őµł�{²�ɓʿ�³� G,-(
ƹɶ�¿÷ÐùÃ�z²� ;Sh>V� Wf� SA	� *((0�c8	� adklSW �~{�řˮ ͊°���ł�{�{d
Sa>=
Sa><  ëöÄÔÚƾɜČˈǨÂõÌÒhʮ�ČˈǨ�z±c˞ ��Sa>=  cŲɚ˾ƛȁƖ�ƌĬcɇ
ɶɲŽʒ�z² ZWjS@Wf>VW� >eaUag_Sd>C ご˛ʒ�ɔǟŔ¶ïÔ÷ĥ̶²ïÔ÷ÙõúÌæ½õhÏ�z
²�ɓʿ�³�{² ES@SlSiS�Wf�SA	�*()*�d�³°�˥ǷーȅČˈǨÂõÌÒh�˞Ĉɛ c8	�adklSW
�˞ʵ˃�ƄȀ­͆˟ɛ¶̱ȷ̶²Đø�っげ��ł�{²Īˮɛ�z²d�

�

ずˌ˞Ĉɛ�

̾ƒũ�ず{�Ň ɟȌずc̈́らずcȺきずc��ʍ ɟȌḯらずc©±·ず˓��̤Ϳ�³²dṳ̑
�Èúè÷ɘ�ŀ̱���ɟȌずc̈́らずcȺきず�uø�ずˌ�ø{�c˞Ĉ˃�ČˈǨť¢ J8G ¶
ʟǘ��d��ƌĬcȺきず��©c{�ø��˞Ĉ˃� J8G�¶¬ø F> � )+ ʋǔ��d¨�cȺき
ず�ǣµ³² 8	�ea?SW Ň¶Œ«�¬Űʼ�̭Ĉ�Ɣø�ł�ČˈǨ ��”�uƞzł��  KSTAW�+�d˞
�cƆ˔˃�Ğ{ 8	�ea?SW Ň¶Œ«�Űʼ� J8G �Ɣø�ł� #M ɯɇʒȻ�はĎ ,�*/,�/-)p,�*/0�0+*�
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Ȓ̯ cČˈǨŏはĎ¶Œ«�řˮ�Őべ��{²Īˮɛ�Ƽ{d�

ȺきずŇ ʍ�ずˌ�Ň�̋¥�ͼɇ�˭�cʠ͎�cèù×¹hÏŅɛ�Ƽ{�{ł�˞ʵ�z±c
¨�c ȁずȻ ɂ��ʘ○�ɠ­��ɢƿ̶²¬�æ��ɂ̩�Ʉź��¬Ⱥき�¯”�ɇ­ƻ±¶５
µ�²¯”�cじĆ�Ɣ̤��ø�¦�Ƅʔ�Ĉ�²d�°�Ŵ̈́Ɍ{���c8	�ea?SW � 8	�adklSW  
Ɔ˔ȏȻ�ʘ��つ³�{²�¬Őµ°�cȺきずŇ Ƅʔ�ǂǳ��{² 8	� ea?SW  Ⱥきず��ʋǔ
��{�c8	�adklSW �ȺきずŇ�Ƅʔ�¯²̤Ϳ��¡�¡Ƨł�{²���z²�d�

¯ł�cÅßîȻ���˞ʵ¶Ƌʿ��²はĎ�̱ʋ�³�{²�ƴ}°³c̾ƒũ�˚ʿ�� F>
ť¢��Ȓ̯�ÅßîはĎ�ȺきずŇ�˞ʵ�Őし��{²Īˮɛ�z²dぶ}¡ F>(((*()1
�
8F(1(((+(((.1)
B))//)  ƹ̴�~�²ÂùìÔúɚƦÒúâÂȀ�¿÷ÐùÃ�z±cČˈǨ�˾
ƛの¶̭ĥ��²���ʦ°³�{² DaCSZSC�Wf�SA	�*((0�d¨�cF>(((1+1/  ˆȂ−ɫĔǨÚïÖ
ú¶¬ł�~±c�³°�ČˈǨ�Ƅʔ̭ĥ�ŐƁ��{²Īˮɛ�z²dʍ�¬cF>(((.1,,
�
8F(1(/()(((10-  cãhÚ̶²ÒúâÂȀ�け̶² N;�dWbWSfe � ?<K ČˈǨ�˪Ǽ̠ă���ʦ°
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ÂøhÚ =�

ÂøhÚ =   D8K)%) ƨ˶ƃ�z±c̾ ƒũ�ず{�Ň�ʮ� くĐ GafSfa�;WjfdaeW�8YSd� G;8�� ˸
ʧȻ�źľ�Ơ¡³²ɷɆ¶Ƅɜ̶²ÂøhÚ�z²dźľ  8	�XAShge �~{�けɛɠɅ�３せ�ɷɆ
�z± ?adC�*((1�c�����°ÂøhÚ =   8	�adklSW �~�²けɛɠɅ�Īˮɛ¶ʟ̶Ȼ�Șせ�
ʋǔæ�ƴ}°³²d��¯”�˵ƅ�zł���”� ͊̚æ�cÂøhÚ = � I#9,(  Ǐ¬えɠŇ
�Ż{��³cňɴÅßî�Ĵˡ�³�{²dȁず˃� Ȍ­̈́らずŇ�ʉ�c ƿ�ņ̭�ƘĔ��²�
ÔùÊÛhÏŅɛ¶け̶²�{ł�˞ʵ�z²d�

ÂøhÚˣƆ˔ȏ¶Ɣ�©²� =>Y	�))�cI#9,( �ȁずźŇ ̋Ł˃つ³�Ɔ˔�ăʨ�c��ŏ�
  )(( ƞĂȻ�̎˚Ţʨŉ̭Ĉ�Ŏʆ�³�d�³°�̭Ĉʬɥ�cI#9,( Ň�ǐȈ�³�Ƀʃʂ Ðõ
ìï��~�²¬��cźṈ̌ʋřŐ�ŌっĤ�~�²¬�� ̫́���{dìóåúÃéhÌ�Ĵɤ
�~{�ČˈǨ¶¨��śあ�ÅßîはĎ�Ș̢­Ɗʌ ĐɨƏț�³��ł�dČˈǨãåhɘ¶̭
ĥ��²¯”� dWSddSCYW_WCf  ŝ�ł�{�{¬��c{�ø��Ň�~{� ʠ͎ĥ­。Țf̈Ț
ĥ�ŝ��{²�«c�³° ČˈǨ̭Ĉ�ƘĔ�z²Īˮɛ�Ƽ{d�����°c�³°�Ƅʔ̭ĥ
 ¦�·�̶¥��ČˈǨ�ŐƁ��~±cȭ���¬Ɔ˔ȏȻ�ìóè��ČˈǨ̭Ĉ�°ʑ˒�¬
�¶Ɣø�²�� ����ł�dIE8 �ɓʿČˈǨɘ ƧǊ�ʎ{�«͆ǰ���c�³�ɍ�ŐƁ
��{²Īˮɛ¬ƴ}°³²d�

ÂøhÚ 8�

ÂøhÚ 8  c¹æõÙÁÊúɠƾɜČˈǨÂõÌÒh�¦�·��ƊǾ��{²���˞ʵ�z²d
¹æõÙÁÊú˟ɛ�ǎ˾ɛ�Ɲ±��ʽ{���°cĶĺ¤�͙țず���¬「͐�³�{²dȁず
Ȼ�˞ɛ��� cƹɶばĨ ʍ�ÂøhÚ�̋Ł���³¦�Ƽ��{�«cɟȌず���¬Ȇ{̈́
��²�Ɯµ³�{²d���«cƟ� z¨±ǣず�³�{��ł��cŻ˫� ȋƭ�̭ĥ�¯±ŋ
Ƭ�Ȍ�Ʈ¨³²¯”��±cǣず̙ˎ�：ĩ��{²¯”�z²�  Ȋƿģ�ŏ� ɋ�{ÒÖè�{
”˪Ǽ�z²°�{�d̾ƒũ�ず{�Èúè÷�ʮ� cÂøhÚ 8 �ʉ̶²Ň�Ǐ¬ʎ�ł����
°¬�³�Ǣ}²dÔùÊÛhÏŅɛ��{�«cɇƾ{���¬Ʈ¨³²d�

ÂøhÚˣƆ˔ȏ�  =>Y	�)*�� �¬cĽȤ�ˠて�˻ɇ̭Ĉ�  i8 � CF= ̭Ĉ�� �ŝ��~±cɇƾ{
�Șǰ�³�{²���µ�²d�³° ̈́らず���ǣµ³²���ʎ{¯”�cKB%.) ~¯¢ KB%
/* �©˻ɇ̭Ĉ i8 ̭Ĉ��ŝ��{�{̈́らずŇ�zł� KB%// � i8 �̎˚Ţʨŉ  CF= ̭Ĉ�
zł��d¨�cʍ�ÂøhÚ�̋Ł��˚ĐßhÚ�ăʨ̶²Ň�̎Ⱦ�ʎ�c̶�µ�̎˚Ţʨŉ­
æøhîÊæṶ̀Ĉ�ɴ�Ɣ°³�{Ňƀ�ʎ�˝°³�d��ʮ� cȊƿģ�Ĉ�²¬�¬z±cけ
ずɛ�˪Ǽ�³�ʞつŇ�とʼ�ĽȤ�̱ʋ�³�{²ƇĊ�̃ę�³�{²�Ɯ}²d�³°�Ň 
ïÒöhÒȻ� ：Ʌʈˎ­źǭ�ʸ��Ĉ�ł�{²�cŌっ�³²Ȋƿģ�˸そɀƍ­ずˌ�Ĉ�
³¡，ʓ˃�７Ĩ¬Ĉ�²�«cĐĻ�ČˈǨḽ́Ĉ�ƄȀ̭ĥ¶ťÁ��{²� Ɯ{ˤ{d˚ĐÂ
øhÚˣ��ʿの˃ɠďȁƖ¶Ƶł�cÅßî̭Ĉ��Őべɛ¶ƴǙ̶²３せ�z²d̈ �cÂøhÚ 8
 ǛȲ˶へ�z² I#9,(� ÂøhÚ =�� �ɴÅßîƆ˔ȏȻ�Ğ��ăʨ��~±cI#9,( � Ĉ�²¹
ÂÎÈöČˈǨ¶ʎ�¬ø�«c�³°�Ș̢ɘ�̭ĥ��{²Īˮɛ¬ƴ}°³²dâúÅßîĴɤ
¶Ƶ”���c¯±ȸǑ�Ňŏ̋Ł���²Īˮɛ�z²d�
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=>Y	�)*� ÂøhÚ 8 ˣƆ˔ȏ�

TK-58

TK-37

TK-52

TK-78

TK-79

TK-43

TK-44

TK-36

TK-81

TK-34

TK-77

TK-63

TK-6

TK-17

TK-53

TK-1

TK-61

TK-51

TK-2

TK-80

TK-33

TK-8

TK-73

TK-22

TK-18

TK-72

OG0004523
OG0010302
OG0011206

OG0002251
OG0004395
OG0006236
OG0006315
OG0009432

OG0002134
OG0007067
OG0010871

OG0003175 wA
OG0006946

OG0002132
OG0003261

AO090138000188
 |
AO090138000193
OG0001107
OG0001395
OG0005766
OG0011956

OG0000508
OG0001530
OG0001703
OG0002862
OG0003175 wA
OG0004495
OG0008272
OG0010687

Industrial Use
　sake
　miso 
　other

短毛

長中毛

早

遅

早

早

やや遅

長中毛

遅

早

OG0006271
OG0006451

OG0001368
OG0002019
OG0002770
OG0003648
OG0006245
OG0006328
OG0009885
OG0010434
OG0011708

OG0003402

OG0001290
OG0002292
OG0003175 wA
OG0010703

OG0007073

OG0000631
OG0007606
OG0011534

長中毛、早

OG0011398

OG0004060
OG0008576
OG0009322

OG0000302
OG0003554
OG0009663

OG0004512
OG0005653
OG0006358

OG0001199
OG0010788

OG0000837
OG0001024
OG0001046
OG0001097
OG0001445
OG0003030
OG0003080
OG0003172
OG0005478
OG0007354
OG0007757
OG0008126
OG0009771
OG0010101

AO090009000014
 |
AO090009000019

AO090138000124
 |
AO090138000133
AO090701001261
OG0002225
OG0008260
OG0010253

稍遅

OGの色分け
非同義置換
フレームシフト
遺伝子重複
遺伝子欠損
遺伝子減少

不整合
OG0000423
OG0010287
OG0010549
OG0012327
OG0012942
OG0013032
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ÂøhÚ :�

ÂøhÚ :  ÔùÊÛhÏŅɛ¶け�cƹɶばĨ�̎Ⱦ�Ƽ�cŪ��°Ș̶�³���Ň�ʎ�Œ
¨³�{²�  ÂøhÚ 8 �̋Ł��Ū{ÒÖè�˪Ǽ�³�{²�d̾ ƒũ�ÚõæÙÅßî¶Ʋʪ��
Èúè÷ʮ� くĐ 9LJ:F�1.�ĂĤ�ã¹ČˈǨƊʌ�ʎ�ł� KB%-, Ň¬���Œ¨³�{²�  ̋
ŁĴɤ�° ȩĺ�³��d��ƹɶばĨ�Ƽ��°c̈́ らず­Ų{̈́�Ȍ�ɢʃ�ǣµ³²���ʎ{d
KB%-- Ň�¯”�cȰ」ずĢƿ���¬ǣµ³²���z²ʺ�{Ň¬ʋǔ��d�

ÂøhÚˣƆ˔ȏ¶Ɣ²��  =>Y	�)+�c=>Y	�)( �¬Ǹ���~±cÂøhÚˣ�ČˈǨはĎȘ̢­Ɗʌ
�ʎ�Ɣ°³�d��¬c�³° Ɔ˔ȏʮ（�çõúÔ�ŝ��~±cȊƿģ�̱けŇʮ���İˁ�
ʻ}�{²�{”���cŪ��°ǣµ³�{²źŇ�ʎ{��¶ƴ}²�cīʫĥ�İˁ�ŝ�ł�
Īˮɛ�Ƽ{d͌˻{���cKB%/- �ŻĝŇ�ŝ���ƴ}°³² 8F(1((*+(((1(/p�
8F(1((*+(((1*- �ʘśあ�ÅßîはĎ�Ș̢ƥ�Ň ɟȌず���ͭず�³c�³Ăĺ ¦�·�̈́
らず�z²d�³°�ǲȁ¶˖¨}²�c����Ȋƿģ�ɋŕ�̭ĈŇ¶Ȉ˝�c��けずɛ�˪Ǽ�
³c̫ずˌ�  ̈́らずrɟȌず�� ���̫�Ȋƿģ�とʼ��ƇĊ�ɺ・��²�  KB%*+ �Ȓ̯�¬˚す
�ŐƁ�Ɣ°³²�dƞ̫�Ň�「̶͐²�cKB%-.   KB%-- �̭ĈŇ�z²��³cʠ͎ĥ�
F>(((*01-
8F(1(()*(((*-- �¹íßǟ̭Ĉ�ŝ��{�d̾ƒũ�ず{�Ň�ʮ�ȁǓ�̤つƗ�
͊ŀ�Ň ȭ��c��ČˈǨƊʌ�ʠ͎ĥ�Őべ��{²Īˮɛ Ƽ{d��ČˈǨ  B**),1�
_WhSAaCkA%:a8�A>YSeW �¹ÈÖú�³c8	�Xg_>YSfge �~{�‒Ƿーȅ�Őµł�{²���̵ǀ�³�
{² >dʼCVA>CYWd�Wf�SA	�*()+�dĐ̷�c��ČˈǨ�̭Ĉ �³°�Ňŏ�©���Ŏʆ�³�cʍ�
Ň�ʠ͎ĥ ¨�̫�Čˈ˃̭ĥ�¯ł�¬�°�³�{²���Ǹǈ�³²d˚す�cKB%.-  ̤つ
Ɨ�͊ŀ� KB%., �̭ĈŇ�z±cƄɁ�©�Ĉ�²��³�{²d�����°cČˈǨはĎ�̭ĥ
  IE8 ČˈǨ� VWbfZ Ăĺ�ɴ�Əț�³�cɍ� IE8 ČˈǨ�ãåhɘ̭ĥ�ƫ{�{²�cČˈ
ǨŏはĎ�Ęŵz²{ ¾åé½Þ×ºóÂ�ɚƦ�Ĉ�²Īˮɛ¬ƴ}°³²dƄɁ�̭ĥ ˚Đã
ùÜhˣ�¬̙̄�Ɣ°³²ƛȹ�z±c�³°¬˚Đ�ǡɷ©�¯²Īˮɛ�z²d�

ÂøhÚ >�

ÂøhÚ >  ¦�·��̈́らずŇ�z²dÔùÊÛhÏŅɛ¶け�cƹɶばĨ ʮ�Ȼ�z²�˞ʵ
 ˼{dKB%-/  くĐɟȌず�zł��c��っげ ʿ���{d�

Ɔ˔ȏȻ� ̎Ⱦ�Ŵ̈́Ɍ{ʅƆ˔� KB%*/ �ʋǔ̶²�  =>Y	�),�d̾ ƒũ� īʫĥ�Ęŵ¶ƴǙ̶
²�«� KB%*/ �ÂøhÚ > �¶ż̫��Ĵɤ¶Ƶł��cD8K ƃ�  D8K)%*�� ­íÙãúÚö¹�
Ɔ˔��¶ɿƾ˃�ƴ}�¬ÂøhÚ > �˚Đ�ɵɮŇ¶¬ø�  ̶�µ�ÂøhÚ > �Ň�� �ƴ}²̷
�ʑ˒�z²dKB%*/ �ʍ�Ň�ŏ�  )�((( ƞĂȻ� F> �̎˚Ţʨŉ̭Ĉ�ʬɥ��~±cÅßî
はĎ�Ș̢­Ɗʌ¬̎Ⱦ�ư{̇Ą�Ŏʆ�³�dKB%*/ ��³Ăĺ�ŏ�Ň�Ŏʆ�³��ł���
�°c�³°�ÅßîȻ�̭ĥ�īʫĥ�¯²¬�� ƴ}��{dŤ�Ɯ}¡cǹɳĸ�~{�¬cČ
ˈǨȘ̢­Ɗʌ�̙̄�ŝ�²��¶Ǹǈ��~±cīʫĥ�Ęŵ¶ɞ��ɓの̶²�«� cǹɳŊ
ű�īʫĥ�İˁ¶ƴな��̋Ł̶²���Șせ�z²�ǎ˪Ǽ��²d�

�
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=>Y	�)+� ÂøhÚ : ˣƆ˔ȏ�

�

�

TK-7

TK-16

TK-45

TK-46

TK-23

TK-5

TK-76

TK-65

TK-25

TK-75

TK-64

TK-35

TK-70

TK-55

TK-56

TK-74

OG0000326
OG0000469
OG0000622
OG0001091
OG0001582
OG0001895
OG0002709 gprD
OG0003618
OG0003870
OG0004713
OG0004962

OG0000455
OG0003632
OG0009237
OG0010659

OG0000607
OG0000797
OG0000855
OG0000893
OG0002249
OG0002287
OG0003408
OG0003772
OG0004258
OG0005315
OG0005382 veA
OG0005822
OG0006430

OG0000669
OG0001192
OG0002182
OG0002990
OG0003175 wA
OG0003275
OG0003767
OG0005417 schA
OG0005885
OG0006284
OG0006450
OG0007837 vti1
OG0008783
OG0009537
OG0011862
OG0012673

AO090701000692
 |
AO090701000721
AO090701000915
AO090701000920
AO090701001009
OG0004210
OG0009796

OG0005094
OG0005272
OG0005482
OG0006092 sec31
OG0006343
OG0006784
OG0006882
OG0007034
OG0007770
OG0008307
OG0009101

OG0006466
OG0007748 rpbA
OG0007924
OG0008707
OG0008775
OG0009128
OG0009784
OG0010184
OG0010287
OG0010622
OG0011549 csyC
OG0012489
OG0012820

OG0009194 bglF
OG0009281
OG0009537
OG0010409
OG0011730
OG0012416
OG0012463

OG0010358

OG0010769

AO090206000131
OG0013058

OG0000934
OG0003175 wA
OG0004967
OG0005543
OG0009083
OG0009828
OG0011394

OG0002895

OG0003160
OG0003478
OG0004126
OG0004720
OG0006637

OG0005886
OG0008581

AO090138000184
AO090138000190
 |
AO090138000193
OG0007122
OG0007742

OG0007176
OG0010659
OG0012405

AO090023000247
OG0010287
OG0011315
OG0012609

OGの色分け
非同義置換
フレームシフト
遺伝子重複
遺伝子欠損
遺伝子減少

不整合
OG0010659
OG0013058

OG0002349
OG0003925
OG0005905
OG0011343

OG0001153
OG0002970
OG0006502
OG0006659
OG0007957
OG0008084
OG0009336
OG0009345
OG0010532
OG0011859

AO090103000502
OG0009123
OG0010839
OG0012224

AO090023000907
 |
AO090023000925
OG0000811
OG0001117
OG0002757
OG0003309
OG0004141
OG0008125
OG0008463
OG0008836
OG0009907

AO090206000131
OG0003902

AO090023000247
OG0010287

OG0010769

OG0003168 can1
OG0003272
OG0004247
OG0005375
OG0006235
OG0007122
OG0009337
OG0010324

OG0003968
OG0005774 aglB
OG0007391
OG0007687
OG0008647
OG0008763
OG0009108

OG0008775

Industrial Use
　sake
　miso 

AO090138000179
 |
AO090138000182
 |
AO090138000188

shochu

短毛

短毛

中長毛、稍早

長毛、稍遅

遅

長毛、遅

長毛、遅

長毛

中長毛、早

中長毛、早
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�
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TK-10

TK-27

TK-71

TK-41

TK-15

TK-42

TK-47

TK-57

OG0005179
OG0006795
OG0008717
OG0012425
OG0012894

1,140 OG OG0005793
OG0006430

OG0000607
OG0006128
OG0010287
OG0011730

OG0000602
OG0001780
OG0003175 wA
OG0003359
OG0004526
OG0010408
OG0011339

OG0008334

OG0009354
OG0009553

OG0006310
OG0006890
OG0007132
OG0010759

AO090102000446
AO090011000851
AO090138000127
AO090701001261
OG0006976
OG0007090
OG0009782

OG0008717

中短毛

中長毛

中長毛、稍遅

中長毛、稍遅

遅

中長毛、早

稍早

AO090003001558
AO090012000001
AO090023000001
 |
AO090023000024
AO090701000974
AO090010000290
AO090010000291
AO090010000316
AO090011000850
 |
AO090011000852

AO090009000002
 |
AO090009000017
AO090009000716
AO090010000235
AO090010000236
AO090023000035
AO090102000440
AO090102000447
AO090138000127
 |
AO090138000156
AO090026000179
AO090166000006
 |
AO090166000009
AO090308000002
 |
AO090308000022
AO090701001207

Industrial Use
　sake
　miso 

OGの色分け
非同義置換
フレームシフト
遺伝子重複
遺伝子欠損
遺伝子減少
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̾ƒũ� c8	�adklSW �ɐĥ�~�²けɛɠɅ�ƇĊť¢�³�Őµ²īʫĥ�Ęŵ¶ɓʿ̶²�«c
ǝŶずŇ�ʘśあÅßî̋Ł¶Ƶł�d8	�adklSW �ɴÅßîöhÒ c�³¨�ňɴÅßîť¢Úõæ
ÙÅßîŒ«�ȗɘ��ƩĹ�³�{��ł��c̾ ƒũ� ɋ��Ȋƿģ�° 0* Ň�{”ʘśあ�ø
àÖÂ¿ö×º�ÚõæÙÅßî�Ǘɜ¶Ƶ{cÈúè÷ɘ¶ʘ̡�：ĩ������c¯±ȸǑ�Ż
ĝŇ�̋ŁÅßîĴɤ¶Ƶ”������d̈ �c8	�XAShge¶Œ«�ɴÅßîƆ˔ȏȻ�~{�c8	�adklSW
� 8	�XAShge �ÞÌÙ��ʞƆ˔�z²��¶Ǹ�c�°�˚Đ�Żĝ�ɵɮŇ¶¬ø�ɓʿ�³²lÂ
øhÚm¶ʿŢ̶²������d���cÂøhÚŏ�Åßî˶へ�Żĝˎ� D8K ƃ�ŏ�̚ɝƾ¶
Ɣ{æ�����°c�³°�ÂøhṲ́ĥ�けɛɠɅ�¯ł�¬�°�³�{���¶͊°����d
ø{�c¹æõÙÁÊúɠƾɜČˈǨÂõÌÒh�Ɔ˔ŐƁ¶͊°���c8	�adklSW � ɵɮ�Ĉ�²
* ȊͿ�ʋǔ̶²��¶Ɣț�c8	�adklSW � 8	�XAShge �Ȋ̤ĥ�¹æõÙÁÊúɝƾɛČˈǨÂõÌÒ
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