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ÛÕÄ³Ì 
÷Ï'�UóD��À����cdË���ô�U�m�þ�=��P D�¿À�ï³Ìg���



 

 

��AÜLÀA./.�ÛUÞD=ñP�AÜLÕôA./=.�1Õ�P.Ì���Pcd�<./

�UÊ^ FWERRfamilywise error rate[À#Î(�62�kË�=ñP�AÜLÀ�É³ÌÊ³Uó
D�AÜLDj.ø��^êô7¸�Õ�P.³�UÐ�j.øD5lD^ÕUÐ��DEê ÀÄ

³Ë=ñPj.øÀg�ê³ÌâÑ�U�AÜL�ûÛ£ä�m�Pï/êÊñ\ª ÛÐ�¹U��

êUFWER D#Î(�62�kÀ%>ê--�AÜL�ûÀä�m�Ë�\-Dø�R¥¥Õ�
Proposal 1UProposal 2�YZ[À É³Ì 
�m�þ�<./�UÐ�ÍyPÜL�~Àôï³¢ç��¹UÀ ÉUg���� Bonferroni�U

¸jDÜLÀA.�MaxT�RDudoit and van der Laan, 2008, 2.6�[UMaxT�À�æ1lv�ø
åÕA.� StepMaxT�RDudoit and van der Laan, 2008, 5.2�[À*+ê³Ì¥ 1Õ� FWERÀ
\]ê/.�R����rDÜLUn��÷�Up���D�[Ìg���� FWERÀMaxT���«'
�(�62�kê/.�í�Û�Ã�Ñã�Ì7øU¥ 2 Õ��u°À\]ê/.�Rμ�\�D�&
/D-[ÌíD Q�=�Ug����â��u°D0>À%>Ë�ü1ÕP�U̧ jDÜLD@AJ

�æ1lv��D@A�=�0>=�^ï�GÄP0>ÛÓ��=ï/�îi��í�Û�Ãï³Ì 
 

. !�3�ô69�Dô6� Æ��S ö÷j�Gl��¼z $�9àá�y9S� Æ��S �����&o�
�,�Cï��Gl'�Æ/�"��&o ,�Cï��Gl�¦ �G�����_j�
�

� n P Bonferroni (Step)MaxT Proposal 1 Proposal 2 
0 12 50 4.53 [52.5] 4.64 (0.54) [51.3] 4.59 (0.59) [51.1] 4.64 (0.56) [51.2]
0.6 12 50 3.77 [64.2] 5.07 (0.82) [48.5] 5.15 (1.07) [48.8] 5.26 (1.20) [48.7]
0.3 6 50 3.53 [57.1] 4.38 (0.75) [48.6] 4.24 (0.72) [49.3] 4.21 (0.82) [48.9]
0.3 18 50 4.44 [56.7] 4.90 (0.72) [50.5] 4.86 (0.64) [50.5] 4.84 (0.71) [50.6]
0.3 12 20 4.26 [58.5] 4.92 (0.53) [49.0] 4.99 (0.59) [48.9] 4.96 (0.55) [49.0]
0.3 12 80 4.59 [54.0] 5.04 (0.82) [48.5] 5.06 (0.87) [48.6] 4.99 (0.83) [48.6]

 
. ��3�ô69�Dô6��^_ö÷j�Gl�^_��&o ,�Cï��Gl�� �G��&��_ Æ��S ö÷j�

�Gl��¼z $�9àá�y9S� Æ��S �����&o,�Cï��Gl'�Æ/�"��&��_j�
�

� n p μ Bonferroni MaxT StepMaxT Proposal 1 Proposal 2
0 12 50 1.2 30.4 [34.4] 30.9 [33.8] 34.7 [28.8] 39.0 [23.8] 38.8 [23.7]
0.6 12 50 1.2 30.5 [34.1] 36.3 [25.1] 41.3 [23.3] 54.2 [17.0] 54.6 [16.5]
0.3 6 50 1.2  6.9 [65.9]  7.7 [59.6]  8.2 [58.6] 14.7 [48.0] 12.4 [50.3]
0.3 18 50 1.2 59.8 [14.1] 61.6 [12.5] 70.2 [ 8.7] 74.5 [ 7.0] 74.3 [ 7.0] 
0.3 12 20 1.2 46.8 [20.4] 48.6 [17.1] 57.1 [13.4] 63.8 [10.5] 64.0 [10.3]
0.3 12 80 1.2 26.3 [39.9] 27.3 [35.6] 31.8 [32.2] 41.2 [25.3] 41.6 [24.7]
0.3 12 50 0.9 14.3 [55.0] 14.9 [50.6] 16.9 [48.5] 21.4 [42.9] 21.8 [42.3]
0.3 12 50 1.5 55.8 [14.9] 57.8 [12.9] 67.8 [ 8.8] 77.2 [ 5.7] 77.1 [ 5.6] 
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Nishi et al.R2010[�U���é�v¦�RMSM[��þA�v¦�RB6[D����D*+
À�.U2¦�D�vDS��Rhome-cage activity[���P-ÛÐ�í�ÀÚÑÃ�ê³ÌâÑ�U
� 6pI�,D¨©Ï§D1.ÛUS���GÄ���ê/.�í�ôpê³Ì 
óíÕ�AÕ�U� 6pI�,DÞD��Û�vDS�����Ë�DÃÀ�i�³�U� 6pI
�,D7´ÀMSM�éDôDÕnmê³ B6À¨¦��Ë�(�34æ5¦�À 15¦�¥�êUó
ãÑD¦��óD¨¦�DS��]��ÃÑ°p�zD��ÀA./S�����Ë���DÍ�À:

d³Ì 
°p�z�<./�U�v¦�DS��À�ÀÚ��Umicrosatellite marker�<1�¨©Ï§À

ÀÚ���ê³ÌêÃêë°D]����ê/U¸jDEÆ\ë��ao�°p)]kÀî/���í

���GÄP¹U�ÛÐï³Ìóã�Umicrosatellite markerRÀÚ��[D�Û�vD¦��R�
÷�[=�ôGÄ�P��.ñ¹UU-Ê� p>>n ¹UÕÐ�ÌíD=ñP]����ê/�U¸jD
EÆ\ë,-�ao�°p)]kÕ�yÛ7��ÐÊÑP.í�Û��H�<./|Ñã/.�Ì 
íD¹UÀàâË�³�U�AÕ�W¥D=ñ�yzÀ�ï³ÌÊ^°��UlassoRTibshirani, 1996[
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¼ 1 �(��wæ5�v]����ê/÷)]kÀî/��³�ÕÐ�Rd = 2; n = 3[Ì

TriglyceridesRTG[� plasma high-density lipoprotein cholesterolRHDL[�·ëJï��LË�ç
XP��ÕÐ�UqrD_��`¾��Lq ÛÐ�Ì÷]���U»Ä�L�Ë�¨©ÏÀÍ�Ë�

³��UTG� HDL]��Û 314�D�ì 10srD{D(��wæ5�vÃÑ��ê³RTakada 



 

 

and Shiroishi, 2012[ôDÕÐ�Ì÷]���æ6� C57BL/6RB6[� MSM/MsRMSM[D×�D
��Õ!Ñã³ 30 �õD(��wæ5��ÀZÝÕ.�ÌíD=ñP[/7 D�.]���æ6�
�ê/UB1lm�(�¬lD�12�'�ßàP)]kÀghË�í�Û�Ã�Ì 
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qr���=��¿�Dn¯��â+Õyã�á�Ç�ê³]���UóD�D�v��D]��

ÀÄ�]���êU&��6Q5����RSVM[ÀA./yã�áÀHPâö³ÌóD Q�aoÄU
SVM ÀêAêP.Ó��7�'RPercent concordance[À*+ê³ÌóD QUSVM ÀêAê³Ó
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³�U�vD 3 �£_��Û>��euÕÄ/.P.Ì¿�$��kõ%*�À�ÕêU3 �£_�
�ÛeuÕÄ�=ñ�W��Ì 
Ê³UéDV��Lê/����À�ñ³�Uýã�k(n)]kD_���-./U�vD_

��D�}À�]���ao.³�6xl�ÀA.³Ó��Ur�øv�}ÀA.³Ó�À*+ê

³Ì�D���=��á�ýã�k(n)]k�=��áV� QÀ*i/ä7�'çD��ÃÑ�>

ê³Ó�USniffing�<./�r�øv�}R80.3%[DøÛ�6xl�R78.6%[�*i/§ð�
. QÕÐï³ÌêÃêUFollowingDÓ���6xl�R37.7%[DøÛr�øv�}R30.0%[
�*i/7�'Û�.�0ÛîÑã³Ì 
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Ê³UíãÊÕD��EQDÊ���ê/USpringer=��A©±âãUEFê³Ì 
>Y�KÉ/U�v�áV���D�A�À�>Ë�³�U�ytÞÀ��ê³G§�_D�áV
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� C57BL/6JFGH B6�IJK	L�MN��O#$P"Q�R	ST"U�VW12� 34�R
7XYCZ[DE� MSM ;<	53�.�63�\]^1���_367 F1 `a%&�'b;<�
�.	cd�ef�� 1,400ghPGi�jkl SNPmn"&�7o	p� F1`a%.	�����
qrs�t*R7����mn�uvwx?yz{��� RNA-Seq |%�}R	b~DE�
��
������-��@����z������"��%&�'ST.�6�%�	B6L�MMSM�
SNP mn����6	B6-MSM b������R7�����}���7o���A���?��
DDBJ-B�z����R	�}������'
Y��.	����%�{��?+ 1�������_367	 ¡L�M¢£DE{z����}

F�¤?¥ 1K�¦��	s�L�M§¨©�	ª 6{z���«?¬�}�¦��	�����®
�¯°�B�±?¬�/²³���	���������-�´���µ�¶®���7'· 1�¸
¹�´�'º»� ¡L�M	¢£�¦��	¼½. MSM �������" B6 �����¾¿��
�µ	À½. B6�������" MSM�����¾¿���µ	Á½.	BML�M MB ÂÃ
3�§ÄÅ°Æ%¾ÇÈ��������"¿���µ	É½.Êr�ËÈ��������"¿�

��µ�´�'
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������������������������ �!"�# ���$%&'()* +,-../ 0�
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= PQP ���U��JVT= M. ���U��$DE���WX@ABCYZ[�\]JVT= ��1PQPNOM.R:=
GHIJKL= M. ���U��J^L= PQP ���U��X@ABCYZ[�F��_`Tab �� �����c
�dH���W�ef�g[��

u�	®R7���Ì��};���Í���7o	��������-"ÎÏ567��

�¦��	TaKaRa ÐÑ	{�Ò�z��@?��t*R7Ó� PCR ���®;FCycleave®PCR
|K�)*R�	���©�������ÎÏR7'��Ô|%.	SNP�ÏÕR7Ö×����
��}�\Î4¦ØÙ�����"%Ú�'· 2 �YÔ|���_367¸¹�´�'F1 `a� ¡
L�MÛ%��}¸¹�¦��´R���'Ü�R� F1FB6ÝxMSMÞK`aDE�§¨43¢ÑR
7 RNA�]ßàR7 cDNA�{z���R�)*R���7�}¸¹�´�'Ü�R�´R7��

Tested for 35662 genes of ensemble (version 71) transcripts
Condi on: P�value of chi�square test of read�pairs mapped to each gene locus < 0.05
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MSM�B6�F1wB6/MSM)�F1(MSM/B6y� 10 ���������A��0���3����t
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