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�Rüüs�;Mh­£s`¶6t��!:¬R�;Mh

ÎµÄ ïd�·½ç=ìÉÍ�Nw;ósg

>±y³Â1,a)

�A� Ùåz ¤Ð´£ÉÂ� ¿ «�Ot«èUB�loM� { fw�®s
 mq`oÎµÄ ïwd�·½

ç=ìÉÍ�N (HDACi)U«è^�oM� { ªÏG1w«�xú$���µÄ èµË�wÏ�tOAs

�OiUz HDACiwd)UªÏG1wC�téYb�qMOÉ¶Û�;MhîgU��^�z ÎµÄ ï.

æt0b�®LUªÏG1w«�téY`oM�qMOC�Us^�h{ f�x\wÃ�»�6rs` z

HDACiwª$UÎµÄ ï.æpK�qx�c`�tQsM\q z �hz �wÓé·µUOApK�DóQ

UK�\q�C�`h{

Y-h. Taguchi1,a)

1. xa�t

ú$���µÄ èµË� (post-traumatic stress disorder,

PTSD) [2]x\Ët���Os§MµÄ èµ¢ �Ôz �:

w®��POGB�£ t^�^�hÔùz Ä�tC±b�

^�$sìñpK� { ±Ýq`oxz pÌw\q�¥MZ

biZp�Ô$sªÏòU6<^�� z Æ¾z .gwÑ

å¿ ³áÌ¿ «sr^�$s�wU�h�±ÝpK�Uz

fwÏ�x�ÉpK� z �Ì�CÂé�z ¤f�wÿ�p

�X w PTSDñ��TTQ��Ý æ §srt�Moxf

wÏ�Ow¬qU¯�wxqsloM� { `T` z PTSD

ñ��îg0Åqb�\qx�[$tÉ`X z Ï�Ow¬

q��hz �É�JQoM� {

\w�Os
:T�M����úÞÃçw^RU¼��

�oVh [3]{ fw
 mtY×sÚ¢µt�º$ªÏÚEÇ

Z�æO\qpVÅ$s PTSDÝ6�Ñ�i`oZ�0Å

qb�tOMO [4]UK� { �º$ªÏÚEÇZtSMo

xz Ú¢µ�½ßïÌ�tÖ�hÝ6pz ��w;�	T

dh�z ?>³ã ¿ «�)Q�qMOÚEÇZ�æO { \

w7sÚEÇZ�^�hÚ¢µxz ;�9s`p�½ßï

Ì�tÖ�h�hiZpªÏt��Ñæ�¶�I\b�O

ts� { \w7t;qMO�$s�9s`tz ½ßïÌ�

1 ¤�G¶g»¶æúg¶J

f�N, 112-8551, Ô�
a) tag@granular.com
�Z�º0x7tj¶æ� [1] q`o¬�A�pK�

qMO�¥iZp�S �I\b�Ots�\q�® �º

$¯ qz�pM� { \w�º$ªÏÚEÇZx½ßïÌ�

tÖ���o�?>�9U)Q��sMqMO¶6�b�

\qp«�^��¢ M���«�¶6 [5]) \qU���o

M�Uz® ½ß ïÌ�tÖ���o�?>�9U)Q��

sM¯ qMO¶6x;�9q?>�9�A|mZ�¶6�

�DTtÉ`X z \�U PTSDwÏ�w�Éq§X A|m

MoM�qè^�oM� { `hUloz «�¶6�MTt

®p$tæO TU PTSD wÏ�tÚ�þqm�wq¥�

�oM� {

°MzÙåz^�ìñq¤Ð´£ÉÂ� ¿ «µw��U«

è^� [6]z Ï�0Åq`o�{���7tsloVh [7]{

\w7s�ºT� Gräff �xÚ¢µw«�¶6tÎµÄ ï

wd�·½ç=ìÉÍ�N (HDACi)wd)U�®pK�

\q�C�`oM� [4]{ ¬Ttz G1qMOD¼$sÓé

·µtz �aX D¼$sÓé·µpK�¤Ð´£ÉÂ� ¿

«µUpO` z f\tÐT�Ö��\qp«�¶6UC�

^��qMOµÄ �æ�x�`X z �T��bM{

�Z�px Gräff � [4]wæ�prs^�h¨; Cq

ÓéÑ�  çwiÃ�»�6rs` z \w�Áw%pQ�

UÂ`h{ fwALz Gräff �UMO�rtx HDACiw

®LU«�¶6téY`oM�qx�c`�tQsMwp

xsMTz qMOAæt¸lh [1]wpf�tmMo\\

tC�b� {
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2. �O

2.1 mRNAÓéÑ�  ç

�Z�p;Mh mRNAÓéÑ�  çxb�o GEO [8]

T�¼¢ïé�Å ` h{ Ä` X xj¶æ� [1] �_oM

hiX q ` o z é.$tx Gräff �U;Mh HDACi p

K� CI-994 tCQo z �wZ�¬ç�ÓUæl h�w

HDACi(FTY720)d)îgwCqÓéÑ�  ç�ù�do

b;`h{ 0ÅÊëæ�xMc��«�¶6q�M��U

K�q�s^�oM���pK� { �îg�z �º$ªÏ

ÚEÇZw«�¶6tSZ�d)�Nw®L�¬Ýb�è

$pæ��hîgpK� { ¤ÓéÑ�  çx±ïÓç]q

t�É� | ü�
 tF¨=`oT��;`h{

2.2 �Rüüs�;Mh­£s`¶6t��!:¬R

HDACiwd)wK�Á`pCq)UK� mRNAwµ«

æ�Çï¬�ælh{ fw�Oq`oxp�è$t�®p

K�\qUÔ^�oM��Rüüs�;Mh­£s`¶6

t��!:¬RO [9–26] �;Mh{ ��OtmMowÄ

Ixj¶æ� [1] �_oMhiX q`o�A�\�� { �

cz H°t�Rüüs�;Mo¨; �ÿÍií�t��

��{ \wALz ±ïÓçt�Rü�:Uz ¨; t�R

üÛY�UÂ�po���è×w±ïÓç����qxo

tz ¨; t�Rü�:Uz ±ïÓçt�RüÛY�UÇ

)^�� { è×w±ïÓç����qw§Mxz ±ïÓç

����wÔùx�ü�æ»z �hxz ì��:æ»U0

¯=^��h�t¨; ]qtCqÓéÑ�  çw�ÉU

¸éts�wt0`oz ¨; ����wÔùx¬åÜæ

»U0¯=^��h�t±ïÓç]qw�ÉÓéÑ�  ç

U¸éts�:pK� { �hz °`tz ±ïÓç�Éz ¨

; ]q�Éwg�g��¸ét`hÔùw®Lx×Ìp

xsX z \w� mw�Rüüsx°`tx�lhAL�)

Q�\qts� z rw7t�s�T�Ä²t-�b�\q

�pVsM:x«��Ab� { �hz ±ïÓç�Éq¨;

 �É��Ìt¸étb�\qxpVsMwpz rj�T

°M�¬Rb�\qts� { �Rüüs�;Mh­£s`

¶6t��!:¬RtSMoz ±ïÓç�É�¸étb�

¨; ����wM�¬Rb�g�xz °`t¨; Cq

ÓéÑ�  çw-�px�0�w-�xÆDópK� z s

��TwYF=U�Ash�pK� { ¨; �É�¸ét

b�±ïÓç����wÔùxz ²rgq`o¨; Cq

ÓéÑ�  çU±ïÓç]qt?�Tw>�t,nMoK

�Ta�YF=^�oM�\qU�M{ `T` z f\tÚ

�QUÖlo`�lhwpxz dlTX w­£s`¶6w

�¯UsM{ f\pz è×z �Rüüs�;Mh­£s`

¶6t��!:¬Rpx±ïÓç�É�¸étb�MU¬

R^�� {

Ítz ¨; ¬Rt;M��Rü��RüÛY���ß

t¬Rb� { �wÔùz �RüÛY�x±ïÓçt¥ÇZ

��oM�h�tz �RüÛY��
�b�\qprw�

Rüt\ú¶$t�¯UK��ÃU¯�oM�T���\

qUpV� { �Z�wÔùtxz HDACid)w�ÁpC

q)UK��RüÛY��¬�i{

7�tz ¬R^�h�RüÛY�t0 b��Rü�:

t�O¨¢µüÍ�>�` z  ËÐüÍ�&;`o P �

�-�` z ���qsloM�¨; �¬Rb� (�Oz

±4Y^�h P �U 0.01 � 0.05 �<����qb� £{

ses� z \w�Os¨; x«èb��Rüt0`oz

îµpx�ÌpVsMGVs/)�ËloM� z m�� z

HDACiwd)tI¼b�Cq)t/)`oM�¨; p

K�q�sb\qUpV�T�pK� { �Rü�:U¨¢

µüÍtHO qMO>�wK�tx^æUK��wq¥�

��Uz \w7s>�x¬p�Rüüsqzy�� z �R

üüsww-¶6$Ñè�Üpw6r
p�>;^�oS

� [27]z f��rqîT�m�h�wpxsMq¥��� {

3. AL

3.1 �º$ªÏÚEÇZÚ¢µw«�¶6îgt��O

A¨; w��

Ú¢ µw�º$ªÏÚEÇZw«�¶6t� �¨w

HDACi �;MhÔùz ��tCq�U!=`oM�¨;

 ���`h{ \�xt?ptO�r�opxsM{ � m

wCqÓéÑ�  çtxf�g�z � Êq� Ê¢ 
 Êxf

�g� HDACid)~ �d)Ú¢µwÖ�T�s�wpz

±ïÓç:pMQy� ±ïÓçq� ±ïÓç£ wîg`T

ÁM{ \�t0` z Cqb�DóQUK�¨; w:x:

ªxtt�{ ±ïÓç:� nz !:w:� p q`hÔùw

/�$s n ≪ pðJtslo`�loM� { U�ðJq

`ox\�xomsË�z±pK� z f��r»Éw(�

xsM{ ±ïÓç:w�s^wh�z <Á>�¢ Ë�t)

xsM£ w:k¬pxrO`o�GV�ts� z :kU�

Éts� { ^�t:ªxw�Oz±pK�h�t���h

P �w�Oz±4YU�Ats� z hip^QGV�w P

�U^�tGV�t4Y^�z �b�b<Á>�w:kz

bs�jz ��tCq)wK�¨; w��z U�Éts

� { îMz \w�OsÃzs n ≪ pðJtSMo HDACi

wd)w®L�_u��qMO^^Ms!=�UZ`�O

q`o�O �X æTsMÔùU�M{ Gräff �x:¦xw

��tCq)UK�¨; � p ≤ 0.05w,jp¬R`oM

�Uz æ�tx�Oz±4Y�`hqMOG\xsX z U

�qMO�¯px�:wVEQ (false positive,FP) ���

pM�q¥���¢ f�p�¶Êv½tæ�q`o�L^

�o`�OwUðJswiU£{

\w�É�Ð�ýQ�h�tf�xHRT���` o

V h�Rüüs�;Mh­£s`¶6t� �!:¬R
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$ 1 �RüüswAL (CI-994){ Í� H°���RüÛY�z <�

H
 qH� �Rü�:w�Í${ zM�U¬R^�h¨; {

Fig. 1 The results of PCA(CI-994). Upper:The 1st to 4th PC

loadings, lower:Scatter plot of the first and the second

PC scores. Red circles are genes selected.

O [1, 9–26] �>;`h{ ��Ox/�$s n ≪ pðJp

Klo� z �Oz±4Y���� (0.05 qT 0.01 qTp

<Á>��:kpV� £ s¨; �¬RpV�ó�Uz

±$ôM\qU���oM� { �cxz Gräff �Uælh

CI-994 wd)îgwMT�rs�ælh{ \wCqÓé

Ñ�  çx�è pxsX NGSp-�^�h�wpK� {

$ 1 t� ±ïÓç¢ � Ê£ tÇ)^�hH°T���R

üÛY�w±ïÓç��Q�Ôb{ ¨; w¬Rt;M

�tx HDACiwrgwK�Á`p��tCq)UK��

Rü�:���b��AUK� { � �w tU��ælhq

\ � z ��t)UK�wxHË�RüÛY�iZKlh

(P = 0.05){ f\pHË�Rü�:UGVM� � ¨; �

¬Rb�\qUpVh ($ 1wz�,4Y� P �U 0.05�

<£{ \�p�cxH°�ópK�Ãzs n ≪ pðJpK

�h�t��)wK�¨; UUZpVsMqMOðJx

s�pVh{

`T` z±ïÓç:��sX zo°wîgt,nX¨; w

��txÆ�U�� { f\p�O 
 mw HDACi(FTY720)

�;Mhz �7w�º$ªÏÚEÇZÚ¢µw«�¶6î

gw¨; CqÓéÑ�  ç�rs`oz±b�\q�¼

�h{ �` z ��`h¨; U�º$ªÏÚEÇZÚ¢µ

w«�¶6t{�w¨; pK�s�yz �w HDACiw

d)p�¨; Cqw!=U_���xcpK� { � j�

wîgx NGS pxsX �è t���wpK� z îg¬

ç�Ó��ú��apxsMqMOÚEswpf�s�w

éÌµÄ ÉµUsMv� z °�xl�sM{ ^�t:ªx

w¨; T��cT� � x�¬�iqMOÚEswpì

ptîµt���sMv� z  q`hîgp�a¨; U

h�h���^��qxßQtX M{ $ 2 t� ±ïÓç

¢ � Ê£ tÇ)^�hH°T���RüÛY�w±ïÓç

��Q�Ôb{ CI-994wÌq�s� z �sx�æsU� z

HDACiwd)w�Áp��t)UK��RüÛY�xH

��Rü�pw¤tx_mT�sTlh{ f\p$ 3tK

��Otz H~z ��Rü��q�o°xw!�q_o�

�)�U�`h_hq\� z P = 0.04 qs� z T�O a

o��)�UZb�\qUpVh{ f\p~�oH~z �

�Rü�:�;Mo$ 2wz�pÔ^�� 364xw¨; 

���pVh¢ 4Y`h P �U 0.01�<£{ 364xqtO

q�fOt¥���Uz ¨; wï:U:ªpK�\q�

ßQ�yhTiT:ËpK� { t����cw\w¤tx

CI-994�;MhîgÃ�»wrsp��^�h� � xw¨

; wOj
 
 xU���oMh{ \�UîµtIV�¬

px P = 5.92× 10−12 pK�¢ Ñ¿ ³ß�wY¬µ¬pU

�t��£ ÄîÍ� pK� { `hUloz CI-994p��^

�h� � xw¨; x q`hîgwALqîµpxK�

QsM�rwôM°�p��loS� z �º$ªÏÚEÇ

ZÚ¢µw«�¶6t�í$sþÂ�rloM�\qU8

4pV�¨; pK�qtO \qUpV� {

3.2 ��^�h¨; w\ú¶$s%pQ

Ít��^�h� � xw¨; w\ú¶$s%pQ�U

Âb� { � � xqMO:xMTt��sX z �pt�¯U

K�¬RpK�y*y`MUh�h�CqwGVs¨; 

U� � x¬y�hiZpK�qb�q�¯UsM{ \w7

sÔùt�X ¼����wUz enrichment analysispK�{

\�x'�;ó]qt¬ç�Ó=^�h¨; �;Mozf

w¬ç�Óºw¨; UîµpxK�QsM�rw��)

p��^�h� �xw¨; tB¤`o¬R^�oM�yz
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Fig. 2 The results of PCA(FTY720). Upper:The 1st to 4th PC

loadings, lower:Scatter plot of the third and the fourth

PC scores. Red circles are genes selected.
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