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Ϊþ͌®Żɷˣʦ�� ª�hýƚġ�ǳŧ�ǜʱ̮�ͧ­«�ǜʱȵȯ�s©h

ŗ͝ġ���§u�ǜʱ̮y�–ʔǜʱȵȯ�sª� �ɫ,U�� ��y­xªi�SCeWC

¨�ƂăȭɑO+0&+2Px¨hΪþ͌��̮ͯřΪƮłʶͩ�́Ϋ̮řΪƮłʶͩy˚Ǣ

��w©h�«¨�æ´Ç�ΪƮłʶͩ�ΥͷƮłʶͩ��«�«Łĕ�£��s

ª�ƪv¨«�–ªi��hΪþ͌�w–�ěć�ɓˉ�hĚć�Ņˉ�h�«�

«ǿǢ�ª��yƜ¨«�–ªO+1&,)Pi͆ʍ�Ϊþ͌����ʙ�½ñáÔʶͩ�–

uūŖ�ΪƮłʶͩyɦǢ�ªO+0&,)Pi½ñáÔʶͩ�Ϊþ͌�ŋŅˉ���¨�Č

˨�hʬǻʃȇyʿ{ḫͯřΪƮłʶͩ¤́Ϋ̮řΪƮłʶͩ�Ǹ�ʶͩĳyʥ

Ľ�ǙɁ�Ƣ–O+0&+2Pi�

gΪƮłʶͩ¤ΥͷƮłʶͩ�w–�ḫͯ¤́Ϋ̮�ɦǢ�hķŃƌȜ®Ŧư�

�–ªëöÜ½ȜyΪʱŦưĳ�sªiΪʱŦưĳ��CVadSCf� dWUWbfad� �CF��

O,
PhJa_WdaCSeSA� fkbW�
� dWUWbfad� �J
F�� O,+PhJa_WdaCSeSA� fkbW�+� dWUWbfad�

�J+F�� O,,%�,-PhHdSUW�S_[CW&SeeaU[SfWV� dWUWbfad� �H55F�� O,.P�-ɜʍyɦǢ��

–ªiæ´Ç����������ΪƮłʶͩ�h��������ΥͷƮłʶͩ�h�«

�«đş��–ªi�

gĀĘh͆ʍ���«¨�ʏɗĠ�–�«£Ϊþ͌�đş��–ªO,)%� ,/&,1Pi+)).

ù�Ȗǁ¨�ƂăȭɑO,)P�§��hÊàðß²ÐÅff�����ɓˉ�h����Ņ

ˉ�h�«�«đş��–ª��yƨ�«�–ªiÊàðß²ÐÅff�Ϊþ͌�
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�hɓˉ��̮ͯřΪƮłʶͩyhŅˉ��́Ϋ̮řΪƮłʶͩyh�«�«Č˨

��–ª�¢h���̮ͯřΪƮłʶͩ�h����́Ϋ̮řΪƮłʶͩ�h�«�«

đş��–ª�ƪv¨«�–ªi��h+)
+ù�ǋ¨�ƂăȭɑO,2P�§��h

����
��sª����y½ñáÔʶͩǛʩĞ�đş��–ª��yƨ�«�–ªi�

CAXSUfadk�ASd]Wd�DdafW[C�

gCAXSUfadk�ASd]Wd�DdafW[C��CAD���
20+ù�ASdYaA[e¨O-)P�§��æ´Ç�Ϊ

Ǚx¨ʛɭ�«�ČĠȲĿ
2� ]8S�Ǹ͉Ğĺ��ëöÜ½Ȝ�hΦ΍ńƌ�ś͸�

�ΪƮłʶͩ�ǛʩĞ�ČĠ���Ɯ¨«�–ªiCAD���Ǝyƨ�ī©hś͸

��ΪƮłʶͩ®ĕĝ�ª�¢�æm¹m���ǃļ�sª�¢h��đşÜëm

ö®óåmëmʏɗĠ�§��ǲșķ��ÔðöÇÆµ×Ð½ȞĳO-
&-,P¤håñ½

ômÖòˊĳyƥȘ�«�w©hŻɷķŃĞ�ĶȰ�w–�§{ļ–¨«�–ªi�

gĀĘ�h��ňƺ��–��đĐx¨-)ùŨþł��şǢ�£s�©ĭ¨x��

«�–�–i
22/ù�6g[S]ahS¨O--P�§�����ÙÐ½±´Ôæ´ÇyƥȘ�

«hŅşɺ�ƙγyă­«�z�yh���ÙÐ½±´Ôæ´Ç�Ε–�ė�ªǜŦ

ř�ģĒɉæ´Ç�Ǹ��ȔĬ�ª£��hʥĽ�ȃț�ª­}���–��yĭ

¨x��«�–ªi��hƇŝĒĻŃĞ�ĶȰx¨h���ÙÐ½±´Ôæ´Ç�Ϊ

Ʈłʶͩ�ķŃ̒ʜ�ė�ªƷǬyģĒɉæ´Ç�Ǹ��˞¤x����–ª��

£ƨ�«�–ªO--Pi��Ěh+))2ù�"iaC¨�ƂăȭɑO-.P�§©h���ÙÐ½

±´Ôæ´Ç�ΪƮłʶͩ�ķŃ̒ʜ�§��ʶͩğ�ǴĖ��7S+�®̄ÿ�ªɎ

İyģĒɉæ´Ç�Ǹ��˓{���–ª��yƨ�«�–ªiĕȭɑ�§«�h

æ´Ç�ΪƮłʶͩ�w–�CAD�BS�(7S+�&WjUZSCYWd�
� �B7L
���ǕǿǢ��

–ª��£ƨ�«�w©hCADyB7L
�ňƺ®ˬŢ�ª���Ɏ¤x�7S+��̄
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ÿ®Ķş��–ª����–x�ƪv¨«�–ªi�x��y¨h�«yΪʱ��

£����§u�ȹə®ʕ���–ª�x�ĭ¨x��«�–�–i�

g��h+))+ù��G_[fZ¨O-/P�§��CAD�LȂƐ΀Ȏȫƙγyă­«h��Ĩ

ĳȎȫyĭ¨x��«�i��ƙγ�§��p9bZ+6� dWUWbfad&A[]W� Aaabp�ƎǏ}

¨«�ȵȯ�hƐ΀Ȏȫþ��ȵȯ�Āġyğġ�̇£«�ǻȉ�sªyhÁö

ß·émÅïö�ǥķ�§��h��ȵȯĽĳyŗġ�͖ÿ�ª��yƨͲ�«�

–ªiw�¨{�«�§��CAD�ʙ�ëöÜ½Ȝ��Ł˾ƥļ®ǥķ��hČĠ

Ç³ÐÏ���ɴ{����–x�ɪ˟�«�–ªi��hĕȵȯ�¸méô¾Ĝ

�ĸɦřyē–��£ƨ�«�w©hĒƌɜ®ɒv�CAD�ňƺ�ŽŒ�sª��

yuxy­«ªi�

g�����«��hüÔhæ´ÇhðÐÔh±ßñ¹Ñéº¶òhÊàðß²Ð

Åff��hɌl�Φ΍ńƌ���ʏɗĠyʛɭ�«�–ªO-0&-2Pyh��¯��ɜ�

w–�����ʛĀÁÞm�sª�ƪv¨«�–ªi���h–{�x�ɜ�����

®+ÁÞmĸŷ��w©hȼv�h
221ù�F^eeAWd¨O-1P�§��ʛɭ�«�±ß

ñ¹Ñéº¶ò�����+ÁÞmɦǢ�ªi͆ʍ��
222ù�Őǋ¨O.)P�§��é

Î¹����ġČȑ˧yfiÁÞmʛɭ�«�w©h+))2ù��Ɲǁ¨O.
P�§��ü

éæÇ����ĽĂȑ˧y¤�©+ÁÞmʛɭ�«�–ªiĀĘ�h+))+ù�7WA[U¨

O-2P�§��ʛɭ�«�Êàðß²ÐÅff�����
ÁÞm�}�s��i��h�

�ųƶ��ÀÙèàáöàôÐÒ²ö¾į�§©hÊàðß²ÐÅff�ɦǢ�ª

����
ÁÞm�}�s¬u�ƐǨǏ}¨«�–�i��§u�hƂăȭɑ�Ƒ�

{�͆ʍ����®
ÁÞm�}ĸŷ�ªɜ�+ÁÞmĸŷ�ªɜy˚Ǣ�ªǻɛ�

s��i�
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ûȭɑ�ĵĞ�

gōȭɑɟ��h±ßñ¹Ŗø͓�Ē̆�ª¹õÇÈéʅ͆ʍ��Å½ñÐÕ��®êÓ

ò���hßµôêöʳ�§ªΪʱÁçff×¿mÅïö®ȿ��ɜČķêÓò®Ƞ

ȷ�h��ČĠƑːƙĭ��¢ȭɑyă­«�z�O,0%� .+%� .,Pi��Āȶ���hě

ɠ��ŻɷķŃĞ�ĶȰ�w}ªæm¹m����ǃļřx¨hÅ½ñÐÕ����

�ʛɭyǭ ¨«�iōę�Å½ñÐÕ�ÀÙèÓmëyʟƙ˫�s���¢hņ

Ĳ�«�–�Êàðß²ÐÅffhÔÀ´¸hß¾héÎ¹�ÀÙèÓmëx¨���

ȑ˧®̩̃�h��ġČȑ˧®Ɖɨ�ª�¢�D7Fáð³æm�Ŝƀyă­«�i

��ƍh�«¨�͆ɜ�–�«�w–�£���y+ÁÞmɦǢ�ª��yĐÿ�«

�–�i�

gƯ̞͆ʍ�,F®łȰ���ƪv¨«�–ª�¢h����ˍķ£,F�ȇʤ�ª£

��sª�Ɓȷ�«�i��Ɓȷ�ī©�¨�hƯ̞͆ʍ�����ˍķĚ,žùŨ

þ�Ĝh��͆ɜ�w–�£ĸŷ�«�z���®ŕɯ��w©h+������Ĝ

��ȳ¨x�ňƺČķyȇz�–ªǲƺřyŎȢ�«�i��h����ΪƮłʶͩ

ǛʩĞ�đş�ªʏɗĠ�sª�¢h+������–�«£Ϊþ͌�đş��–ª

��yƁȷ�«�yh̟�ǝć�đşÜëmöyʩ���–ª��«�ˍķ��ʏ

ɗĠ�ňƺČķ�ȼ���ɱɯɓ–i�«�ŭvhƅɌř�Ȫ¡ΪƮłʶͩ®Čʍ

�ª�¢�Ģ��ČĠæm¹m�Ĳđ�£��yª��yŎȢ�«�i���hɈ

�����ˍķy,F�ǡŞ�ª£��sªx®Ƌƴ�ª��£�h+������ňƺ

Čķ�ɌŁ®ĭ¨x��ªĵĞ�ȭɑ®ă��i 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ʨǈjĘį�

Ómëæ³×ö¾�

g8B5�8SfS�6SC]�aX�!SbSC��886!���5FG5Ƌ̩O.-P®ļ–�ʏɗĠÓmëâmÇ

�ɽɄ�«�–ªüÔhæ´Çh±ßñ¹Ñéº¶òhöÐë³Ñéº¶òhÊà

ðß²ÐÅffhüéæÇ����ĽĂȑ˧®ŉƖ��i�«�«�±½ÉÐÅïöȮ

ʰ®Ņ
�ƨ�i�

gƩ�h�«¨�±çÙ̥ȑ˧®½¶ñm��h9CeW_TAÀÙèàð´áO..P�

H6#5GHBƋ̩®ļ–�Ư̞͆ʍ/ɜ� �Êàðß²ÐÅffhÔðß¾hÔÀ´¸hé

Î¹háðÒ²hÒ²ðÞ±��hÇåÐÒÐÕjºmhÅmð¹öÇhöÐë³Ñé

º¶òh¾ñmö±Ùmòh×õÔñ�ÀÙèÓmë®̩̃�hüÐÔȵȯ���

þǴjĬǴĿ,))̕Ƒ®ɂ¡ÀÙè8B5ȑ˧®ŉƖ��iļ–�ÀÙèÓmë�Ǝ

̲®Ņ+�ƨ�i�¨�hŉƖ��ÀÙè8B5ȑ˧��–�h;WCWK[eWO./P®ļ–

�����ʏɗĠȎȫ®ɪĝ�hĲǆÁÕöx¨ǔǆÁÕö���ÁmÓ²ö¾ȑ˧

®ŉƖ��i�

g
������–�£ĕɌ�čį�§©ÁmÓ²ö¾ȑ˧®ŉƖ��iʏɗĠÓmë

âmÇx¨ŉƖ��üÔhæ´Çh±ßñ¹Ñéº¶òhöÐë³Ñéº¶ò�


����ĽĂȑ˧�±½ÉÐÅïöȮʰ®Ņ,�ƨ�i
������–��Ư̞͆ʍ/

ɜhÇåÐÒÐÕjºmhöÐë³Ñéº¶òh×õÔñhæ´Ç�ÀÙèÓmë

x¨ÁmÒ²ö¾ȑ˧®ŉƖ��i�
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ȑ˧±ð³öéöÔ�

g����ȑ˧±ð³öéöÔ��hƯ̞͆ʍ/ɜhÇåÐÒÐÕjºmhÅmð¹

öÇh±ßñ¹Ñéº¶òhöÐë³Ñéº¶òh¾ñmö±Ùmòh×õÔñh

æ´ÇhüÔ������–�h7AgefSAK+O.0P®ļ–�±çÙ̥ȑ˧®±ð³öéö

Ô��i�whÜðémë�Óß·òÔɋ�Ķă��iÿĪ�«�±ð³öéöÔ

�Āġhčƥā�×ëÐá�ƈǒ®ʀŤ��i��hBWWVAWO.1P®ļ–�ã±õ³È

�±ð³öéöÔ�§©hƯ̞͆ʍ������–��ȑ˧ʍ̻ř®ǌÿ��i�

g���ȑ˧±ð³öéöÔ��hōȭɑɟ�ƂăȭɑO.2P�w–�Êàðß²Ð

Åff�ÀÙèÓmëx¨ʛɭ�«�CF��–�h7AgefSAK+®ļ–�±çÙ̥ȑ˧

®±ð³öéöÔ��i�whÜðémë�Óß·òÔɋ�Ķă��i�

ČĠɺǾƙγ�

g����ČĠɺǾƙγ��hƖ¨«�±çÙ̥ȑ˧±ð³öéöÔ�Ƒ�zh

A9;5/O/)P®ļ–�ŋΧį�§ªɺǾƙγ®ă��i±çÙ̥ǒʂêÓò��

K5;�:êÓò®ļ–hàmÔÇÔðÐáÒÇÔ�ǭăĤŧ�
))))Ĥ�Ŝĝ�

�i��ʙ�Üðémë�Óß·òÔɋ�Ķă��i�

g���ČĠɺǾƙγ��hƖ¨«�±çÙ̥ȑ˧±ð³öéöÔ�Ƒ�zh

A9;5/®ļ–�Ƣ̵ƐĈį�§ªɺǾƙγ®ă��i±çÙ̥ǒʂêÓò��

Da[eeaCêÓò®ļ–hàmÔÇÔðÐáÒÇÔ�ǭăĤŧ�
))))Ĥ�Ŝĝ��i

��ʙ�Üðémë�Óß·òÔɋ�Ķă��i�
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ÅöÒ×mƙγ�

gƯ̞͆ʍ/ɜhÇåÐÒÐÕjºmhöÐë³Ñéº¶òh×õÔñhæ´Ç�À

ÙèÓmë�ė�����w§­
�����ÁmÓ²ö¾ȑ˧®½¶ñm��h

9CeW_TAÀÙèàð´á�6#5GHBƋ̩®ļ–�ǧÀÙèÓmëþ��«�«�ʏ

ɗĠ�¶»éö�ƈǒ®Ǜĝ��i��Ěh
Þ½Éò®/)̕Ƒ���˖Ό�¶»

éö�ƈǒ®ɫƨ��i�

ĶȰńƌ�

gĶȰ��ōȭɑɟ��ʄǗĞ�ȶȣĬ�͢Ȭ�«�z�ĒĚ
n+ù�Êàð

ß²ÐÅffś͆��H_ɺǾ��®ļ–�iƙΏ�ªƍ��)'
��b&±çÙŐ̆ʼ̥¶Ïò

�s¨x�¢̸ͻ��i�

FH&D7F�

gÊàðß²ÐÅff�Μɮǧ
Ȟĳ®ƙΏ�hʯhΪþ͌hͭhέh͌ΐhʺͤh͔

ͤ�ǧŻɷ®ʌÿ��i��ĚhHF laA� � Ch[fdaYWC�� ®ļ–�ǧŻɷx¨fafSA�

FB5®ʹÿ��iƩ�hǧfafSA� FB5̰ͮ�FBSeW&XdWW� 8BSeW�  � �HS"SFS�� ®ŭ

vh,0q�,)ČĜǯĻ��ĚhßµÙmòj½ôôäòèʹÿ�¶ëÙmò͕͋�

§©ʺȘ��i�

g�u��Ɩ¨«�ǧfafSA�FB5®Βɉ��hGgbWdGUd[bf�   �FHSeW��� Ch[fdaYWC��

�¸ñÂVH
1áð³æm®ļ–�.)q�/)ČĜʻǫȽƷǬ®ă–hU8B5®Ĉś�

�iƩ–�hǧU8B5®Βɉ��h9j� HSc� DaAk_WdSeW� �HS"SFS�� �ǧʏɗĠ�Ǜ

!16



ʩĞ�áð³æm®ļ–�D7F®ă��iáð³æmȑ˧�Āͣ®Ņ-�ƨ�iD7F

ǤƘ�h2-q�,ČĜ�˝ǥř�šzh2-q�,)ȒĜh..q�,)ȒĜh0+q�-)

ȒĜ�ƷǬ®,.Ĥ˜©ȓ��i������–��ÁöÔômò���FHSeW®ŭv

�x��àöáò��FHt��w§­ÀÙè8B5®Βɉ���D7F®ĕę�ă��iÀÙ

è8B5�8BWSek�6AaaV� �H[eegW�"[f��E 5;9B��®ļ–�hÊàðß²ÐÅff�Ψ

x¨ʹÿ��i�wh������)5"$/ )#$'5#$� ��-',0-' 1$� #$'5#/,&$+ 0$�

����������–��³öÔôö®��¡§u�áð³æmyŜƀ�«�w©hĂ�

x¨ÀÙè8B5ǡŞ�Ɖɨǵ̂®ưʸ�ǉǍ�zª�¢hFHt®Βɉ���D7F�

ă��–�–i�

gD7Fǔ˯ĚhƷǬ̰®+�±ºômÇÀò®ļ–�
))� _5�,)ČĜƇŝ̶ń�

�i��ĚhÀò®Ήķ¶ÏÆ´è�ˣʦ�h;WA�8aU�9N��6[aFSV��®ļ–�̶ń

́®̼ȹ��i�

½ôm×ö¾�

gFH&D7F�§��Ɩ¨«�8B5ǵ̂®¶ëÙmò͕͋�§©ʺȘĚh8B5�

#[YSf[aC� "[f� JWd'� +'
� �HS"SFS��®ļ–�b6AgWeUd[bf�   � G"� �t��â½ëm�ĹƐ

�hümÔÅïÐ½®Ȉv�øΊͦ8�.ʼƹ�ȄĖ��i�wh���ļ–�

b6AgWeUd[bf�   � G"� �t�� â½ëm�hs¨x�¢�",F� J�ƼǵĚhHWd_[CSA�

VWajkCgUAWaf[VkA� HdSCeXWdSeW� �HS"SFS�� ®ļ–�Ȋˢ�VVHHD®
̕Ƒ�}Ǐŭ

�h5ʃÿȊˢ®ŷ�D7Fǵ̂®����ĹƐǲƺ�Ɂǻ�ŭƝ��w–�i�

gâ½ëmȄĖĚ�øΊͦ®±öÞÅñö®ɂ¡͛ȍͿĔ�Δɜ�h,0q�ĀͶͿ

˳ĚhÁô×mÞÐ»ö¾®ă��i��ĚhÞÐ½��Áô×mx¨â½ëmþ
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�A
,áð³æm� �A-(FJ�� ®ļ–�D7F®ă–hĵĞǵ̂®ɂ¡ȵȯ®Ɖɨ��

ĚhàöºmÅm½¶öÇ�§��̕Ƒȑ˧®ǅƛ��i�«�§©ĵĞǵ̂yȄ

Ė�«�Áô×m®Ĵɸ�h±öÞÅñö®ɂ¡̰ĳͿĔ�˒ͦ��,0q�ĀͶɝ

�uͿ˳ĚhDASe_[V�A[V[�"[f��E 5;9B��®ļ–�â½ëm®ĤǓ��i�

ʄɬFB5Ĉś�

gĤǓ��â½ëm®ʘƼ�ŔȅΞʽ�ǯĻ�hȂǻķ��ĚhDdafW[CSeW� "�

�E 5;9B�� �
)�� ÕÓÅòΝ̥ÖÔñ´è� �G8G�� Ṵ̆ͮ®ŭvh,0q�,)ČĜ

ǯĻ��i��ĚhßµÙmòj½ôôäòèʹÿ�¶ëÙmò͕͋�§©ʺȘ�

�i�«®Βɉ��hH0���H,� FB5� DaAk_WdSeW� �FaUZW�� �h8 ;���

:AgadWeUW[C�FB5�#STWA[CY�A[j��FaUZW��®ļ–�,0q�
+)ČĜǫȽƷǬ®ă–h

ʄɬFB5®Ĉś��iƖ¨«�FB5̰ͮ�FBSeW&XdWW� 8BSeW�  � �HS"SFS�� ®ŭ

vh,0q�,)ČĜǯĻ��Ěh¶ëÙmò͕͋�§©ʺȘ��iʺȘ��ʄɬFB5

�t1)q�ĸɦ�hĚɠ�ª(+�0(12Ú³àñÎ³ÊmÅïö�ƽļ��i�

g��h��ʏɗĠ̏�ʄɬFB5¹½Òò��–��Ʃ�čˁ�Ĉś��i��hǧ

��ʏɗĠ̏��–�7AgefSAK+®ļ–�̕Ƒȑ˧�±ð³öéöÔ®ă��Ěhȑ

˧yĸɦ�«�ȵȯ®þǴǀ�ĬǴǀ��–��«�«̃�ÿ�hΑō�ªȵȯ�

±×mò�ª˖Žáð³æmȑ˧®Ĵĝ��iš–�hĴĝ��þǴǀáð³æm

ȑ˧�.mǀ��H0áôêmëmȑ˧®hĬǴǀáð³æmȑ˧�.mǀ��H,áô

êmëmȑ˧®�«�«ĹƐ�h�¨��«�«�áôêmëm�.mǀ��,1�  ƛɬ

ȑ˧�ʠ̾�+̕Ƒ®Ǐŭ��£�®Ŝƀ��iŜƀ��áð³æmȑ˧�Āͣ®Ņ

.�ƨ�iƩ�hÊàðß²ÐÅff�ÀÙè8B5®Βɉ��h�«¨�áð³æm�
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#!/bin/bash 

# 依存ソフトウェア 

# fastx_toolkit, samtools, bowtie2, rsem 

# ファイル指定 

input=`cat fastq_list.txt` 
ref="GRCm38" 

# オプション指定 

threads=4 
rsem_option="" 

# マッピングとカウントの関数を定義 

map_count () { 
	 # リードのトリミング 

	 gunzip -c fastq/$1.fastq.gz | fastx_trimmer -Q 33 -f 16 -o fastq/$1.qc.fq 
#	 gunzip -c fastq/$1_1.fastq.gz | fastx_trimmer -Q 33 -f 16 -o fastq/$1_1.qc.fq 
#	 gunzip -c fastq/$1_2.fastq.gz | fastx_trimmer -Q 33 -f 16 -o fastq/$1_2.qc.fq 

	 # マッピングとカウント 

	 rsem-calculate-expression -p $threads --bowtie2 $rsem_option fastq/$1.qc.fq ref/$ref bam/$1 

	 # 不要なファイルの削除 

	 rm -r bam/$1.transcript.bam bam/$1.stat fastq/$1.qc.fq 

	 # ファイルの移動 

	 mv bam/$1.transcript.sorted.bam bam/$1.bam 
	 mv bam/$1.transcript.sorted.bam.bai bam/$1.bam.bai 
	 mv bam/$1.genes.results bam/$1.isoforms.results result 
} 

# ディレクトリを作成 

mkdir log bam result 

# 準備 

rsem-prepare-reference --bowtie2 --gtf ref/$ref.gtf ref/$ref.fa ref/$ref 1>log/rsem-prepare.$ref.log 2>&1 

# マッピングとカウントを逐次実行 

for prefix in $input ; do 
	 map_count $prefix 1>log/rsem.$prefix.log 2>&1 
done
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                           1       10        20        30        40        50        60        70        80
Zebrafish OMP1             --------MS--LELTFNPDVQLTEMMRLRVQSLQQRGQKRQDGERLLKSNEHVYSLDFSEQ-ALHFTCWNICISSPGRLNIIAT
Stickleback OMP1           --------MSAELELTFRPDTHLTEVMRLRVQSLQQRGQGRQDGERLLRPNEAVYRLDFPRQ-ALSFSRWSAGPVQTGRLTITAT
Fugu OMP1                  --------MSGELQLPFRPDNQLTEVMRLRVQSLQQRGQKKQDGERLLRPNEAVYRLDFPTQ-VLRFSRWMVRLARSGRLTITAT
Tilapia OMP1               --------MSKEVKLPFRLDVELTEVMRLRVQSLQQRGQKRQEGERLLQSNEAVYRLDFSNQ-SLQFSHWKVWLAQPGHLTIMGT
Medaka OMP1                --------MSKTTELPFRLDSQLTEVMRLRVQSLQQRSQNRQEGERLLRPNEAVYRLDFAER-SLRFSHWTVRLAQPGRLTITAT
Platyfish OMP1             --------MSTKTELHFRLDSQLTEVMRLRVQSLQQRSQKRQEGERLLRPNEAVYRLDFSKQ-SLRFSHWTVRLAQPGRLTITAT
Zebrafish OMP2             --------MGSEMELTFTEDLQLTEVMRLRVQSLQQKGQKRQDGERLLLPHESVYRLDFSDQ-DLSFTRWNVSLQGTGRFTVTGI
Stickleback OMP2           --MDGATAPSNTLVLVFKEDHALTEMMRLRVSSLQRLGQKRQEGERLLLPHEAIYRLDFPNQ-ELSFSRWYFSLAAHGRVTITGI
Fugu OMP2                  --MDDAEARSDATLLEFKEDRALTEMMRLRVSSLQRSGQKRQDGERLLLPHEAVYRLDFPTQ-KLKFSRWYFSLGGYGRVTITGI
Tilapia OMP2               MDADEAKSPSNTIVLEFKEDTALTEMMRLRVSSLQRSGQKRQDGERLLLPYEAVYRLDFAIQ-ELNFSRWYFSLSGYGRVTITGI
Medaka OMP2                --MDRAESPSEKLVLEFKEDTALTEMMRLRVSSLQRSGQKRQDGERLLLPHEAVYRLDFAVQ-ELGFSRWYFSLSGHGRVTITGI
Platyfish OMP2             --MDADKSSSDKLVLEFKEDTELTEMMRRRVSSLQKTGQKRQDGERLLLPHEAVHRLDFPLQ-ELSFSRWYFSLSGHGRVTITGI
Spotted gar OMP            --------MASQLELTFRQDAQLTEVMRLRVKSLQQRNQRPQDGEKLLQPQEVVYRLDFSQQ-NLRFLRWNVKLSAPGKITITGT
Coelacanth OMP             -----MAGDSSELELAFTQDVQLTEYMRLRAQSLQQRNAKPQDGEKLLQPNEFVYRLDFLQQ-KLKFLRWNICLEKPGKIVITAT
African clawed frog OMP    -----MASETSEMELPFNDDAQLTKCMRIRVQSLQQKNAKPQEGEMLLRANQFVYRLDFSKQ-KLKFLWWKVHLKTPGKVTITGT
Western clawed frog OMP1   -----MASETSEMELPFIEDTQLTKCMRIRVQTLQQKNAKPQEGEMLLRANEYIYRVDFSKQ-KLRFLWWKVHLKSPGKVMITGT
Western clawed frog OMP2   -----MAPETSEMELPFNEDTQLTKCMRIRVQTLQQKNGKPQEGEMLLRANDYIYRLDFPKQ-KLRFLWWKVHLKTPGKVMITGT
Anole lizard OMP           -----MASEPSTMELPLVQDVQLTQCMRLRVRSLQQKKEKPQDGEKLLQADEFVYRLDFSRQHGLRFLRWTVTLDKPGKVSIIGT
Chicken OMP                -----MAAEAGELKLPFIHDDQLTRCMRLRAQSLQQKNARPQDGEKLLHPNEHIYRVDFIRQHNLRFLRWDIQLERSGKVTVTGT
Mouse OMP                  --MAEDGPQKQQLEMPLVLDQDLTQQMRLRVESLKQRGEKKQDGEKLIRPAESVYRLDFIQQQKLQFDHWNVVLDKPGKVTITGT
Human OMP                  --MAEDRPQQPQLDMPLVLDQGLTRQMRLRVESLKQRGEKRQDGEKLLQPAESVYRLNFTQQQRLQFERWNVVLDKPGKVTITGT

                                        β-1          α-1                         β-2           β-3        β-4

                              90       100       110       120       130       140       150       160      169
Zebrafish OMP1             SQLWTPDLTHLMTRQLLEPTGLFWR---SADDENIQCYEADAQEFGERIAELAKVRKVMYFLFAFEDGLSPESVECSIEFQTSK
Stickleback OMP1           SQLWTPDLTNLMTRQLLEPVAVFWRSPGDSGAAAVRCYEADAHELGERIAESARVRKVMYFLFAFADGCGPQAVDCSITFTADR
Fugu OMP1                  SQLWTPDLTNLMTRQLLEPAGSFWRGQGEACGTVVQCYEADAQEFGERIAELAKVRKVMYFLFAFEDGCSPETVDSCITFTSES
Tilapia OMP1               SQLWTPDLTNLMTRQLLEPAGVFWRAAGDGDDVPVQCYEADADEFGERIAELAKVRKVMYFLFAFSEGCSPETVDCSITFMVDK
Medaka OMP1                SQLWTPDLTNLMTRQLLEPAGVFWRGRADAADTPAHCYEADAAEFGERIAELAKIRKVMYFLFAFADGCSPESVDCSITFMVD-
Platyfish OMP1             SQLWTPDLTNLMTRQLLEPVGVFWR--TAAEDAPAQCYEADAAEFGERIAELAKVRKVMYFLFAFGEGCSPESVDCSITFMVDT
Zebrafish OMP2             CQLWTPDLTHLMTRQLLEPIGQFWRNAGDPEDSPIKCLEADIQEFGERIAELARVRKVMYFLIAFKEGATKEKISCSLTFCKN-
Stickleback OMP2           SQHWTPDLTHLMTRQLLEPIGTFWRSAEDPEDSPLKWLEADMQEFGERIAELAKVRKVMYFLLAFKDGAEAANLSCSVEFTLDE
Fugu OMP2                  CQLWTPDLTHLMTRQLLEPIGTFWRNADDPEDSPLKWLEADMQEFGERIAELAKVRKVMYFLFAFKDGAEAANLSCSVDFTAD-
Tilapia OMP2               CQHWTPDLTNLMTRQLLEPIGTFWRNAGDPEDSQLKCLEADMQEFGERIAELAKVRKVMYFLLAFKDGAEAANLNCSIEFTTEK
Medaka OMP2                SQHWTPDLTNLMTRQLLEPIGTFWRNAEDPEESPLKCLEADMQEFGERIAELAKVRKVMYFLLAFKDGAEAANLSCSIEFIPGK
Platyfish OMP2             SQHWTPDLTNLMTRQLLEPIGTFWRNAEDPEDSPLKCLEADMQEFGERIAELAKVRKVMYFLFAYKDGSTAANLDCTIEFIPEK
Spotted gar OMP            SQLWTPDLTNLMTRQLLEPAGIFWQ---KPGEDKVQCFEADAQEFGERIAELAKIRKVMYFLLTFEDGMSPADMNCSISFRGSP
Coelacanth OMP             SQHWTPDLTNLMTRQLLEPEGIFWQ---EENKKEIFNHEADVQEFGERIAELAKIRKAMYFLIAFKDGTEPANVKCSIVFKV--
African clawed frog OMP    SQHWTPDLTNLMTRQLLEPSAVFSK---KDAKDPVECNEADAQEFGERIAELAKIRKVMYFVFTFSDGTDPSAIKCSIGLRG--
Western clawed frog OMP1   SQHWTPDLTNLMTRQLLEPSAVFYK---KDANDEVECNEADAQEFGERIAELAKIRKVMYFVITFLDGADPATIECSIGFRA--
Western clawed frog OMP2   SQHWTPDLTNLMTRQLLEPSAVFYK---KDAKDKVECNEADAQEFGERIAELAKIRKVMYFVFTFLDGADPSTVEYSIGFRG--
Anole lizard OMP           SQLWTPDLTNLMRRQLLEPVAVFWK---KPGSQEVECNEADALEFGERLVELAKIRKVMYFLLAYADGLEPAHLKCSVVFSA--
Chicken OMP                SQHWTPDLTHLMNRQLLEPVGIFWK---KPGAKEVEYNEADAQEFGERLVELAKIRKVMYFLLAFTDGLEPAQLKGSIIFKA--
Mouse OMP                  SQNWTPDLTNLMTRQLLDPAAIFWR---KEDSDAMDWNEADALEFGERLSDLAKIRKVMYFLITFGEGVEPANLKASVVFNQL-
Human OMP                  SQNWTPDLTNLMTRQLLDPTAIFWR---KEDSDAIDWNEADALEFGERLSDLAKIRKVMYFLVTFGEGVEPANLKASVVFNQL-

                              Eph2B-Receptor-     β-5        β-6       α-2            β-7              β-8
                                 Like Loop
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