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(Studies on the development of resistance to imatinib in canine mast cell tumor) 
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õÉêöø!Î ÜùøØ é 20%/u&,ÚÔĚ� Ĝ�£¡øØ��,[1]���

Ú×�ĝ! 8.2-10.5¿��+��ÚÎâ!J47T�J:@R?N1�GO?N1���M

GMATOP@NET��,[2-5]�ÃÙ�!�àÛlĘ�«�ðÃÙ�s�ÙÅ
�,
�

tÐ�!��Ā¬ ÃÙÅ/ì%y.�,��'�,�Í�û�:?T9�,�!ìò�

Û5PTA
Ĝ�×e����!s�ÙÅ
Õ�*-,[1]�s�ÙÅ�!�Z�FRGM

:>R�QL:>R
Õ�*-�FRGM:>R�:?Q2A/Õ��s�ÙÅ!�rÒ


 47%��r³ĕY�g! 154¯[6]�QL:>R/Õ��ÃÙ�!�rÒ
 42%��r³

ĕY�g
 77¯��{�-��,�ċ���-* s�ÙÅo�q���ú�>Q8R3

BT< KIT/¼Û���3BT<ė�o2K>CG
õÉêöø ­��ÃÙý���Õ

�*-,)�����[11,12,15]� 

KIT! KIT�6TA�-,�� ú�>Q8R3BT<��+��êö~� (SCF)  

P;H=T��,�KIT! SCF
íy�,� 2Ĕbs���-�)+�ATP
 KIT�íy

��>Q8RÀ�
NRĒs�,[9]�� í¶�VÇ êöj85BO^Ďè Æ¡s


ĉ�+¸j��Á85BO
^Ď�-,�ċ��Î õÉêöø é 26%� KIT�bêö

äÌ�Ö
Ă*-,��
�{�-��,[8]��Ö!Z� KIT æ 52LD5QGNR»

ę�/6TA�, KIT Exon 8( Exon 9$�!úċhę�/6TA�, KIT Exon 11�

ÚÔ���,[8,10-12]��-* ę�! KIT 2Ĕb�¥�¦nÛ�cÕ�,đ`��,�

&�� ę���Ö/©� KIT! SCF íyË�� 2Ĕb
�¥�-,�� í¶�� 

)���Ö/©� KIT!¢�Û�NRĒs��õÉêö Ëá���Á
��ĉ��-,

[8,10-14]� 

2K>CG!KIT�PDGFR(BCR-ABL��Í� 3BT< ATPíyđ`�íy��

�-* 3BT</ď¨Û�ė��,k�¼Ûý��,�2K>CG!Î õÉêöø�

! KIT/¼Û���r¶/Ó��KIT��Ö/©�Î õÉêöø�!�¢�Û�NRĒ
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s�� KIT �Á85BO�f���øØêö
Ô�S�Á�,�&�2K>CG!�p

�§øØr¶/Ó�[11,12,15]�� ��	*�Ó��2K>CG! KIT��Ö/©�Î 

õÉêöø ÃÙý�����dÕ�-�&��,�U®�2K>CG�),ÃÙ�!�

ÃÙm³�ü��øØ Čñ
Ă*-,
�� r¶!ÂîÛ�!��±ëÛ�!#�0

� ×e����øØ!2K>CG���,ô¡/Ñ �,��'°*	������

[11,12,15]� 

� )���õÉêöø��
,2K>CGô¡Ñ !­��}ě�����,
�

ô¡Ñ ½º����!i�k	������2K>CG! KIT ATPíyđ`�íy�

�� Æ¡/¦n�,��	*�øØêö 2K>CGô¡s��
,v~����KIT

 ĈÛ��s�),2K>CG KITă|¡ aV
ó�*-,�Î õÉêöø�z»

��2K>CG!\ ÈsçĕĈøØ (GIST) ���� KIT��Ö/©�×e�r¶/Ó�


[16-18]�#�0� ×e�±ëÛ�2K>CG���,ô¡
%*-,)���,��

� �y (70-80%)� � 2K>CGô¡s!�'�'� KIT��,�Ö (U¾�ÖĞ  �

q��­���Ö ([¾�Ö) 
Ô�,��� KIT ºč
�s��� í¶Ô�,��


�{�-��,���
���Î õÉêöø������ )��Đ^�PIO� �

s���� KIT 2K>CG¤w¡ aV!�2K>CGô¡s ēā�k�½º���

��,x÷¡
ó�*-,�$��øØêö 2K>CGô¡s�!�KIT ĔÛ��q�

_�2K>CG Ý�Û�WĊ(êöj85BO^Ďè �s��,�!ýoªÄ½º 

Æ¡s�),êöj2K>CGÊ� aV���] k�½º'ĖX���,��
ó�

*-,� 

����´Þã�!Î õÉêöø 2K>CGô¡½º/Ą°�,�&�$�æ 2

å�2K>CGô¡/ß��õÉêöø ×e/�ć� KIT Ąµ/þ��[¾�Ö ²

Ë/¹Ć���¾��æ 3å��Î 2K>CG¤w¡õÉêöø·sêö	*2K>C
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Gô¡·/cÿ�¡ÏĄµ/þ����*��æ 4å�)"æ 5å�����æ 3å�c

ÿ��ô¡·/Õ��2K>CGô¡s½º/Ąµ��� 
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ą&İÿĦıĳ%

 �KIT %¯ď�Ņ,032đz!'8YLQU�µ��2�"

�« �3 
2[10-12]����$�0�ÞħĖ%)"6#&đz%

 8YLQU%

¾�2įÏ�+032/�%$2� 

8YLQU'n& GIST .ÐÏŦŧÏĕĹĐ (CML) %

 -ÓĳĒ�å5ě���

ą&İÿĦıĳ"�è%ÞħĖ%±�&đz�8YLQUįÏ5ćÌ�2�"�Ę03 


2��30&ĳĒ!'�8YLQU'�3�3¯ď KIT 
/( BCR-ABL %yċ� Ó

ĳĒ�å5Ĉ4���ôē&ĩő""-%éĖ�¶&Ŕu¶%lë¯ď�ĉ���30é

Ė�¶&ĠxçŎ&¯��Ň�2��&Īå��30&�¶%¾�28YLQU&ŀ¢Ï

�wf��ÓĳĒøÏ�´432[23-26]�GIST. CML !'�&/�$éĖ�¶&¯��

8YLQUįÏ�&jľ$\:QF["Į�03 
2�"�0�ą&İÿĦıĳ%



 -�&/�$ KIT &¯��·§�2�"�Į�032����$�0�ą%
�28Y

LQUįÏİÿĦıĳ%
�2 KITlë¯ď&ßă%�
 'gÝ!	2� 

��!Ģ 2 ġ!'�ą&İÿĦıĳ&8YLQUįÏ�%
�2 KIT lë¯ď&Ê�

5Ý0�%�2�,�8YLQU%¾� įÏ5ćÌ��đz&ôē�
/(įÏćÌË

& KIT&­ªŖ�&Łä5ĺ��� 
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âÚ"Ûö  

 

đz 

ÜáĆ�ĉ¡Ĝ¸²¸rÂ�Ą�ēGbJc*�'Üá�ĄŨÇ�ēGbJc%ãş

��ą&İÿĦıĳ&đz&i!�1) KIT%¯ď5×��2) 8YLQU%/2ôē�ĺ4

3��3) 8YLQU�µ������ 4) 8YLQU%/2ôēőĝ!8YLQUįÏ�

ĉ�� 6đz5 (Table 2-1) 5áĚğ!ċ
��đz&ĵÆEMcD'WHO�ť[27]%ª

��ń{���6đzi 2đz' Patnaik�ť[28]%/1ĨĬ¸Ė>`cO5ń{���ôē

&ń{%' RECIST&ªĀ[29]5ċ
�� 

 

ĳĒBbV_&Ù� 

8YLQUôē�
/(8YLQUįÏćÌË&ĳĒBbV_5Ś�Èĉæ	2
'

°ĜĖ�Š%/1Ù���� 

 

ĳĒBbV_�0& Total RNA&Õ� 

Ù���ĳĒBbV_% RNA-STAT60 (Tel-Test B, Friendswood, TX) 5��āŁ��Ë�

=aaW_[5��»ý! 3�Ţĭ���ë
!��&āú5 4�!œÍ��ñÃ"T9R

c_Ã%�Č���ñÃ5¤�� ģř&8IVaSRc_5�� Total RNA5óî��

�Ë�eû5Š��Ķčñ!āŁ��� 

 

KIT­ªŖ�&Łä 

ĳĒĨĬ�0Õ��� total RNA5ś¨"��SuperScript III Reverse Transcriptase (Life 

Technologies) 5ċ
 ōŉ��Î5ĺ
�cDNA5yļ���ë%�& cDNA 5ċ
 �
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KIT& CDS5 PCR%/1®Å����& PCR!'�CDS5 8�&ţ©%����3�3

&ţ©5®Å�2 8Ĩ&V]8Yc (V]8YcĎ� 1-8) (Table 2-3) 5ċ
���V]8

YcĨ'�®Åţ©&ŋī��3�3ŘĽ�2/�Ńł���®Å�� PCRĊĄ57;a

cE@_!šð÷���Ë�kþ�3�B8F& PCRĊĄ5@_�0�1���gel 

extraction kit (Qiagen, Valencia, CA) 5ċ
 Ĥļ���Ĥļ��BbV_5ċ
 K8`=

NCc?bEö%/1 PCRĊĄ&­ªŖ�5òº���� PCRĊĄ&­ªŖ�5Ĩ+�4

� KIT& CDS&�ŜŖ�5òº��Ŕu¶ŁäITN DNASTAR (DNASTAR, Madison, 

Wis) 5ċ
 Łä��� 
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Īå  

 

đz&ĵÆEMcD
/(ĨĬ¸Ė>`cO 

đz&ĵÆEMcD
/(ĨĬ¸Ė>`cO5 Table 2-1%ě���ĵÆEMcD'�

EMcD�� 1đz�EMcD�� 2đz�EMcD�� 3đz!	���ĨĬ¸Ė>`

cO&ń{' 2đz (đz 2
/(đz 6) !ĺ
�
�3->`cO�!	��� 

 

8YLQU%¾�2ĳĒ&�Î"µ�àŝ
/(ĉ·àŝ 

8YLQU%¾�2ĳĒ&Þ²�Î�µ�àŝ
/(ĉ·àŝ5 Table. 2-2%ě���

8YLQU%¾�2ĳĒ&Þ²�Î'�6đzi 3đz� PR!�3đz� CR!	���

µ�àŝ' 9-292Ü (i³|: 50.5Ü) !	1�ĉ·àŝ' 68-592Ü (i³|: 200Ü) !	

��� 

 

KIT&lë¯ď 

đz&ĳĒ%

 æ��3� KIT¯ď5 Table. 2-2%ě���*��¯ď&ŕv5

Fig. 2-1%¦ě���8YLQUÒh�&ĳĒ!'�Ģ 58[R>aU^bèţ©5AcO

�2Exon 8 (c.1250_1261dup, 1đz) 
/(Exon 9 (c.1523A>T, 1đz) 	2
'ĴŌ}ţ©

5AcO�2 Exon 11 (c.1713_1772+9dup, c.1710_1766dup, c.1722_1760dup, c.1716_1765dup, 

� 1đz& 4đz) %¯ď�Ņ,03��8YLQUįÏćÌË&ĳĒ!' 6đzi 1đz 

(đz 5) !8YLQUÒh�&ĳĒ!Ŀ03�¯ď (c.1722_1760dup) %�� �KIT&ø

Ï�_cVţ©5AcO�2 Exon 17%lë¯ď (c.1523A>T) �æ��3��q& 5đz

!'lë¯ď'Ŀ03��8YLQUÒh�&ĳĒ!Ŀ03�¯ď&+�æ��3�� 
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Į½  

 

8YLQU%¾� įÏ5ćÌ��ą&İÿĦıĳ%

 �ĳĒĦı% KIT &lë

¯ď�·§�2��'�6 đzi 1 đz"Á$
�"�ě�3���&�"�0�ą&İ

ÿĦıĳ!'�KIT &lë¯ď�8YLQUįÏ�&j$�¶êç!'$
�"�ě£�

3�� 

ĳĒĦı&8YLQUįÏ�êç%�
 '�GIST. CML%

 ŤÇ'w
� KIT

lë¯ďt°&\:QF[�·§�2�"�Ę03 
2[22,35]�GIST. CML!'�é

Ė�¶& KIT. BCR-ABL�ő�ĔĈ�2�"%/18YLQU���$�å5Ĉ��"

�!�$�$1įÏ�ĉ�2¬��	2�*��GIST !'�KIT %s4� SRC C>P

_ĩň�øÏ���1�CML !' BCR-ABL &fù&<PcH!	2 RAS �¯ď%/1

øÏ��2$#� ĳĒĦı�8YLQUįÏ5ćÌ�2�"�Ę03 
2[20,21]��

0%�8YLQU'ķ�ØõXbV!	2 Pĥĸĕ (ABCB1) &ªņ%$2�"�Ę03

 
1��&ĔĈ&®�%/1ĳĒĦı&Ħı�8YLQUĂÇ�üÁ�2�"�ě£�

3 
2[19]�áġ&Īå"�30&« 5�4� Į�2"�ą&İÿĦıĳ!'�KIT

&ő�ĔĈ�®íC>P_ĩň&¯�.�øÏ��	2
'ķ�Øõêç&mŐ"
��

lë¯ďt°&�¶êç�8YLQUįÏ�%Řľ$Ê�5å�� 
2"Į�03�� 

dÛ�1 đz%

 KIT &øÏ�_cVţ©5AcO�2 KIT Exon 17 %lë¯ď

(c.2463T>A, p.Asn821Lys) �Ņ,03��n&8YLQUįÏ GIST%

 -��&7Z

Rŗìª%ėÉ�27ZRŗ (Asn822) %�è&¯ď (p.Asn822Lys) �« �3 
2

[30,31]�*���&¯ď (p.Asn822Lys) 5¿~�� KIT&^bŗ�'�8YLQU!'Ñ

�!�$
�"�ě�3 
1[32]�p.Asn822Lys'8YLQUįÏ�&�¥"Į�03 


2��30&�"�0�KIT %lë¯ď��º�3�đz!'��&¯ď�8YLQU
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įÏ%Şh� 
2"Į�03��ą&İÿĦıĳ%

 -ŤÇ'Ũ�'$
� KIT&

lë¯ď�8YLQUįÏ�&�¥"$2¬��	2"Į�03�� 

o¤Łä��ą&İÿĦıĳ 6 đz!'�8YLQU&µ�àŝ' 9 Ü�0 292 Ü"

²��ď$1�đz%/� 8YLQU%¾�2įÏ&ĉ�.��%ėŒ�	2�"�ě

�3���&ėŒ%�
 '�đz&ĵÆEMcD�dë¯ď&Ğť�lë¯ď&ßă"

&ŝ%Ý0�$Şŏ'Ŀ03$����ĨĬ¸Ė>`cO%�
 '�2 đz!��ń{

�3 
$
�,��&ėŒ�ĨĬ>`cO%Şŏ� 
2���'gÝ!	���dÛ�

µ�àŝ�ïŊĖę���đz (9-24 Ü) 'Þ²�Î�ŕ�¼Ł!	1�Ŝ���đz 

(77-292Ü) '¹�¼Ł!	���"�0�µ�àŝ&ėŒ'�à&ôē%¾�2�Î&ĝ

Ç&Ä%/2Īå$&�-�3$
�	2
'�6đzi 5đz!' KITlë¯ďt°&

è�$�¶êç�8YLQUįÏ%Şh� 
2�ĲÏ�	2�"�0�đz%ĉ��8

YLQUįÏ�êç&Œ
��µ�àŝ&ėŒ%Şŏ� 
��ĲÏ-Į�032� 

te&�"�0�ą&İÿĦıĳ%

 KIT &lë¯ď'8YLQUįÏ�%Şh

� 
2¬��	2"Į�03�����$�0�±�&đz!' KIT&lë¯ď"'ď

$2�¶êç5p� 8YLQUįÏ5ćÌ� 
2"Į�03�� 
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ÀÖ  
 

ą&İÿĦıĳ&8YLQUįÏ�%
�2 KIT lë¯ď&Ê�5Ý0�%�2�,�

8YLQU%¾� įÏ5ćÌ��đz&ôē�
/(įÏćÌË& KIT&­ªŖ�&Ł

ä5ĺ���6đzi 1đz! KIT&øÏ�_cVţ©5AcO�2 Exon 17% c.2463T>A

&lë¯ď��º�3���&¯ď"�è&¯ď'n&8YLQUįÏ GIST %

 «

 �3 
1�*�8YLQUÔÓÏ& KIT ^bŗ�5È�Ň���"�Ę03 
2�

�&�"�0��&đz!Ŀ03� KITlë¯ď'8YLQUįÏ�%Şh� 
2"Į

�03��dÛ�5đz!' KIT%lë¯ď'�º�3$���� 

te/1�dŕ&đz!' KIT &lë¯ď�8YLQUįÏ�%Şh� 
2¬��

	2"Į�03�����$�0�±�&đz!' KIT&lë¯ď"'ď$2�¶êç5

p� 8YLQUįÏ5ćÌ� 
2"Į�03�� 
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 1
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H
�
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 (c
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�
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�

266
�
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�

17
�

o
]
e
�

 (c
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72
�

319
�

592 

68
�

475
�

 PR
�

 PR
�

 PR
�

C
R
�

C
R
�

C
R
�

d
[
S
a
�

c.1250_1261dup 

c.1713_1772+9dup  

c.1523A
>T 

c.1722_1760dup 

c.1716_1765dup 

c.1710_1766dup
�

c.2463T>A
 

N
on 

N
on 

N
on 

N
on 

N
on 

B
j
Z
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F
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Table. 2-3 PC
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A
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f
�
p
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6
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7
A
Y
X
�
M
�
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6
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7
A
q
T

 
C
m
6
:
 
7
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D
m
6
:
 
7
A

 

1  
 2  
 3  
 4  
 5   
 6  
 7  
 8  
  

5’-C
TATC

G
C

A
G

C
C

A
C

C
G

C
G

AT -3’ 
 5’-G

C
TG

G
TC

C
G

C
TG

C
C

C
TC

TG
A

-3’ 
 5’-A

A
A

G
G

A
G

A
A

C
A

G
C

C
A

G
C

A
G

A
C

TA
A

 -3’  
 5’-TTATC

C
C

A
A

G
TC

TG
A

C
A

ATG
A

A
A

 -3’ 
 5’-A

A
C

TC
G

TC
TC

TG
TC

A
C

C
G

TC
TG

G
A

- 3’ 
 5’-TG

C
G

G
C

C
ATG

A
C

TG
TTG

C
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 5’-C
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A
A

C
C

A
A

G
G

C
A

G
A

C
A

A
A

-3’ 
 5’- G

C
TC

G
G

C
TA

C
C
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TG

A
A

G
TG

G
ATG

-3’  
   

5’-G
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A

A
G

C
A

G
A

G
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ł 3ŀ 

 

8]LRXŔÕŕĞŉŗřý�ŉŗ#�Ŧ�ÕĨŬú 
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ł 2ŀ#Ōû�/�ħ#ŕĞŉŗř#8]LRXŔÕ�"$ KIT#qĄ·ı"�¼�

!��»ăÿ�ƇŨ!Î�5û����1�œ	/2���#.�!ŔÕăÿ����KIT

#ƈķ!¶�"{�8]LRX#ĹÅķ!mŵ-ŉŗ�FBQezƁņ#·���1�$

ş�ãďăÿ#ēÕ�".1ŉŗ�8]LRXĢÉ#}l! �w#�»ăÿ�ƍn��

�1¡ŘÕ�œ	/21� 

ħ#ŕĞŉŗř"
����#.�!8]LRX"Å�1řĳ#·�5í/�"�1

�+"$�8]LRX"Å�1řĳŉŗf[e�#ƃz»
.%ŠĶ#·�5ű&1��

�ÓƘ��0��#�+"$±ƛŉŗņ5į��Ŭú�1ÓŨ��1����õŀ�$�

KIT"8]LRXÖ Õ#·ı5á�ħ#ŕĞŉŗřý�ŉŗ CoMS
.% VI-MC"8]

LRX5}ĢÉ�/ćƑķ"ðƔ��8]LRXŔÕŉŗý5�Ŧ����2/8]LR

XŔÕŉŗý5į���(� KIT#ĵī�dhƆ�f[e#·�!/%" KITµ²ƅ�#

·�"���þŭ���Ą���ş�ãďŘ#·�"���þŭ���  
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öê�ëĐ  

 

ý�ŉŗ 

ÀƜ"$�Ėƀ¹½#¸ļ½èÁ.0�n�2� CoMS�ùs¹½¸ļ½èÁ.0�

n�2� VI-MC5į���CoMS 
.% VI-MC$ 10ƞƖ��ĥŖ»ŢĚ (FCS; Nippon 

Bio-supply Center)�1ƞ Penicillin-Streptomycin-Glutamine (Invitrogen, Carlsbad, CA) 5¦*

RPMI Medium 1640±® (RPMI±®; Invitrogen) �±ƛ���CoMS$ĸŚ¯ŕĞŉŗřİ

ø#ý�ŉŗ� KIT# Exon 11"Ƈŧƅ�â�·ı (c.1720_1772+1dup) 5�VI-MC$ħ#

�Ŝ¯ŕĞŉŗřİø#ý�ŉŗ� KIT# Exon 9"ģ·ı (c.1523A>T) 5ó�1� 

 

8]LRXŔÕŕĞŉŗřý�ŉŗ#ĂĿ 

CoMS5 0.02 µM#8]LRX (Glivec; Novartis, Basel, Switzerland) 5¦* RPMI±®

�±ƛ��¾¿��¶Ć5Ļ�(�±ƛ5ōŎ����#Ï�Ð�"±®o#8]LRX

ĢÉ5¶-�!�/±ƛ5Ŏ��8]LRX 1 µM�¾¿��¶Ć5Ļ�ŉŗ5Ñ���#

ŉŗ5 rCoMS1����VI-MC$ 0.2 µM#8]LRX¼­l�±ƛ5Ƌº��CoMS�¤

Ā#ëĐ�±ƛ5Ŏ����2".0�8]LRX 1 µM�¾¿¶Ć�¡Ř!ŉŗ5Ñ��

�#ŉŗ5 rVI-MC1�����/"�rVI-MC1#±®o#8]LRXĢÉ5Ð�"¶-��

10 µΜ#8]LRX¼­l�¾¿¶Ć�¡Ř!ŉŗ5Ñ���#ŉŗ5 rVI-MC10���� 

 

ŉŗ¶ĆÛ�ůƜ 

RPMI±®�Øġ��¢ý�ŉŗ5 96 9:eYfiO" 1-2�104�/well"!1.�æ

ľ���Ą���òŊĢÉ� 0 (DMSO#)) �/ 102 µM#ĢÉ"!1.�8]LRX5¢

9:e"ę����8]LRXę�Ï�CoMS
.% rCoMS1$ 24îƌ±ƛ��VI-MC�
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rVI-MC1
.% rVI-MC10$ 48îƌ±ƛ���±ƛÏ�WST-1 cell proliferation assay kit 

(Takara, Tokyo, Japan) 5į��ĭ¼ŉŗé5Ů����DMSO#)5ę���÷y�#ŉ

ŗĭ¼Ī5 100���ŉŗ¶ĆÛ�ñŐ5�Ù��GraphPad Prism software program 

(GraphPad Software) 5į��¢ý�ŉŗ"Å�18]LRX# IC505Ń���� 

 

ŠĶųÞ� 

CoMS
.% rCoMS15 69:eYfiO" 5�105�/well!1.�"æľ��8]L

RX5 0 (DMSO#)) �/ 10 µM5¦* FCSƖę�#RPMI±®� 4îƌ±ƛ���V-MC�

rVI-MC1
.% rVI-MC10$ 69:eYfiO" 5�105�/well!1.�"æľ��FCSƖ

ę�# RPMI±®� 24îƌ�±ƛ5ţ����#Ï�8]LRX5 0 (DMSO#)) �/

10 µM"!1.�¢9:e"ę����/" 24îƌ±ƛ���±ƛÏ�¢ŉŗ5©�� PBS

� 2©Ēĕ���ĒĕÏ#ŉŗ#Čü"ŉŗğŬőŤĘ (20 mM Tris pH 7.5�150 mM NaCl�

1 mM EDTA�1 mM EGTA�1 % Triton X-100�2.5 mM Sodium pyrophosphate�1 

mM β-Glycerophosphate�1 mM Sodium orthovanadate�1 µg/ml Leupeptin�1 mM 

Phenylmethylsulfonyl fluoride�20 mM N-ethylmaleimide) 5�	� 20�ƌċk�ƕŒ��ŉ

ŗ5ğŬ��� 

 

9;HKhYgMN7hB 

¢ý�ŉŗ�/Þ���ŠĶųğŬĘ"đ�įőŤĘ (150 mM Dithiothreitol, 6 % SDS, 

187.5 mM Tris-HCl [pH 6.8], 30 % Glycerol, 0.03 % Bromophenol blue) 5�	� 95�� 5�ƌ

Ĥč��Ï�10 %6Ade6^PCe�Ɠĉđ����Ą����ƒ��ŠĶų5ūĊ�

Ĭ�� Immun-Blot PVDF`hXfh (Bio-Rad) "ŷ����ŷ���`hXfh5Blocking 

One-P (Nacalai Tesque, Kyoto, Japan) �1�$ 5 %H?_^eA"ėĠ��Ï"�ÁĜ� 20
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��1�$ 60�ƌçß��XgM?hB���jĄÜ~"$9E@ÜUO phospho-c-kit 

(Tyr703) aSAgiQeÜ~ (Cell Signaling, Danvers, MA)�b@ÜUO c-kit\dAgiQ

eÜ~ (Santa Cruz, Dallas, TX) (�$b@ÜUO GAPDH\dAgiQeÜ~ (Santa Cruz) 

5į��`hXfh�ÁĜ� 60�ƌ�Ô�����#Ï�qĄÜ~���V<LhāŲb

@Ü9E@ IgG (Life Technologies) (�$�V<LhāŲ9E@Üb@ IgG (Life 

Technologies) � 30�ƌ�Ô�����/"�Horseradish PeroxidaseāŲHOfYO6VG

h (Vector) 5 30�ƌ�Ô���āķŠĶ#ThP5¡Ū����¢ThP#FBQeÌÉ

$ Multi Gauge Ver 3.2 software (Fujifilm) 5į��é����� 

 

KITµ²ƅ�#Ŭú 

ł 2ŀ�¤Ā#ëĐ�Ŭú���¢ý�ŉŗ�/Þ��� total RNA5Ɖ¯���

SuperScript III Reverse Transcriptase (Life Technologies) 5į��Żŷ��Ô5ţ��cDNA5

�Ŧ����# cDNA5į���KIT# CDS#�Ɗƅ�5Ŭú��� 

 

ŝňãďůƜ 

¢ý�ŉŗ"
�1 PŅŠĶ (ABCB1) #ş�ãďŘ$�Rhodamine123 (Rh123 ; 

Invitrogen) 5į��ŝňãďůƜ�Ů����¢ý�ŉŗ5 200 ng/ml # Rh1235¦*

RPMI±®�Øġ��6 9:eYfiO" 5�106�/well"!1.�"æľ����2/#

ŉŗ5 40�ƌ±ƛ��Ï�PBS� 2©Ēĕ���Rh123#ãď#Ł£ƎÂ�"$Cyclosporine 

A (CsA ; Wako, Tokyo, Japan) 5į���Rh1235�Ô���ŉŗ5�CsA� 2 µM"!1.

�ę��� RPMI±®�1�$ę����!� RPMI±®"Øġ��40�ƌ±ƛ����

#Ï�WgiE8O`Odi"�ŉŗ�"ą¼�� Rh123#š�ÌÉ5ĝ¿���ƐÕD

hOgie��� Rh123� CsA#��2,±®"�	��!�ŉŗ5į���(��ƏÕ
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DhOgie��� Rh123� CsA5±®"�	�ŉŗ5į��� 

 

ş�ãďƍŽƃz»#ĵīŬú 

¢ý�ŉŗ"
�1ş�ãďƍŽƃz» ABCB1�ABCC1
.% ABCG2# mRNA#

ĵī5 RT-PCR".0Ů����¢ý�ŉŗ�/�ł 2ŀ�ź&�ëĐ".0 total RNA5

Þ���SuperScript III Reverse Transcriptase (Life Technologies) 5į��Żŷ��Ô".0

cDNA5�Ŧ���Ą"��Ŧ�� cDNA�¢ƃz»5¶È�1Yc8]i (Table 3-1) 5

į�� PCR� 22E8Ae¶È���¶ÈĮĦ5 1.2%6>giHCe�Ɠĉđ���� 
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Ōû  

 

ý�ŉŗ"Å�18]LRX#ŉŗ¶ĆÛ��û 

8]LRX".1ŉŗ¶ĆÛ�ůƜ#Ōû5 Fig 3-1"Ļ���CoMS$8]LRX"

Ö Õ5Ļ���(IC50= 0.0038 ± 0.022 µM)�rCoMS1$ CoMS�ĈŸ��8]LRX"Å

��Ì�ÝÜÕ5Ļ�� (IC50= 9.0 ± 2.73 µM) (Fig 3-1A)�(��VI-MC$8]LRX"Ö

 Õ5Ļ��� (IC50= 0.27 ± 0.021 µM)� rVI-MC1$ VI-MC�ĈŸ��8]LRX"Å�

�ÝÜÕ5Ļ�� (IC50= 1.86 ± 0.29 µM)��/"�rVI-MC10$ rVI-MC1.0Ì�!8]

LRXÝÜÕ5Ļ�� (IC50= 12.24 ± 1.2 µM) (Fig 3-1B)� 

 

¢ý�ŉŗ#dhƆ� KIT
.% KIT"
.'�8]LRX#ÍƗ 

Fig. 3-2"9;HKhXgMO".1dhƆ� KIT
.% KIT#ŬúŌû5Ļ���8

]LRXƖ¼­l (0 µM) �$�CoMS"Ĉ& rCoMS1�KIT#ĵī�Ş��¶���
0�

�2"{�dhƆ� KIT ,Ş��¶����� (Fig. 3-2A)�8]LRX$įƈ�¼Õ"

CoMS#dhƆ� KIT5Û���0.1 µMxk��#Û�$ƚŞ�����rCoMS1"
��

,8]LRXįƈ�¼Õ"dhƆ� KIT �ěÇ�1�¥�ũ/2���Û�#ĽÉ$4�

���0�10 µM�,Ɲ�f[e#dhƆ� KIT5ŏá�����VI-MC�$�8]LR

X$įƈ�¼Õ" KIT #dhƆ�5Û���1 µM xk��#Û�$ƚŞ���� (Fig. 

3-2B)�rVI-MC1
.% rVI-MC10"
��,8]LRXįƈ�¼Õ"dhƆ� KIT�ěÇ

�1�¥�ũ/2����#ĽÉ$ VI-MC "Ĉ&�í/�"Ë��1 µM#8]LRX�

$ KIT#dhƆ����"Û��2!��� (Fig. 3-2B)� 
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KITqĄ·ı#¤¿ 

ý�ŉŗ�Ű+/2� KIT·ı5 Fig 3-3A"Ļ��·ı#â�Ƅ|5 Fig 3-3B"Ļ�

��CoMS
.% rCoMS1# KITµ²ƅ�"ĹƂ$ũ/2����2, KIT#śŹ�ƙ°

5DiP�1 Exon 11"ìĺ#Ƈŧƅ�â�·ı (c.1720_1772+1dup) �þ��2�#)�

����jë�VI-MC�$ KIT#ł 58_SBgXdhĀƙ°5DiP�1 Exon 9"ìĺ

#ZNgģ·ı (c.1523A>T) �þ��2�#)������rVI-MC1
.% rVI-MC10�

$�#ģ·ı"�	�ēÕ�eiYƙ°5DiP�1 Exon 17"ZNg#qĄ·ı 

(c.2443G>C) �þ��2�� 

 

ş�ãďŘ#·� 

CoMS
.% rCoMS1"$Rh123#ãďŘ$Ű+/2!��� (Fig 3-4 A)�jë�VI-MC�

rVI-MC1
.% rVI-MC10$���2, Rh123#ãďŘ5ó������rVI-MC10"��

�$VI-MC
.% rVI-MC1"Ĉ&�Ɲ�Rh123#ãďŘ5á����Ļ�2� (Fig 3-4 A)�

VI-MC�rVI-MC1
.% rVI-MC10"
�1ş�ãďƍŽƃz» ABCB1�ABCC1�ABCG2

# mRNA#ĵī5Ŭú����3�rVI-MC10�$ ABCB1� ABCC1#ĵī� VI-MC
.

% rVI-MC1"Ĉ&�¶����� (Fig 3-4 B)� 
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œÄ  

 

ħ#ŕĞŉŗřý�ŉŗ CoMS
.% VI-MC5 1 µM#8]LRX"ƊôƌðƔ��

�2/#ý�ŉŗ�/�2�28]LRXŔÕý��1 rCoMS1
.% rVI-MC15�Ŧ�

��CoMS$8]LRX 1 µM#ðƔ".0�8]LRX"Å�1Ì�!ŔÕ5ĩÑ�� 

(rCoMS1; IC50 Ň 9 µM)�jë�rVI-MC1�$ïƔĢÉ�¤ĽÉ#ĢÉ#8]LRX"Å�

�$ŔÕ5Ļ��� (rVI-MC1; IC50 Ň 2 µM)��2xk#ĢÉ#8]LRX"Å��$Ö

 Õ5ŏá�����t# CML#ĎĴ"
�18]LRX#ŢoĢÉń«�Ň 1-10 µM�

�1���³§�2��1���/[33,34]�VI-MC"Å��$.0ƝĢÉ#8]LRX (10 

µM) 5ïƔ��8]LRX 10 µM�ĭ¼�
1ŉŗý rVI-MC10 (IC50 Ň 12 µM) 5�Ŧ�

�� 

rCoMS1�$ CoMS"Ĉ&� KIT#ĵīf[e�Ş��¶���
0��2"{� KIT

#dhƆ�f[e#¶�,ũ/2��(��rCoMS1#dhƆ� KIT$8]LRX".0-

-ěÇ����10 µM8]LRX¼­l�,Ɲ�dhƆ�f[e5ŏá�����jë� 

rCoMS1"$ KIT#qĄ·ı#â�-ş�ãďŘ#rž$Ű+/2!�����2/#��

�/ rCoMS1"
�18]LRXŔÕ�"$�qĄ·ı".1 KIT#ųķ·�-ŉŗ�8

]LRXĢÉ#}l�$!��KIT#ĵīƈ#¶��ƇŨ!Î�5û����1�œ	/2

���#.�!8]LRX".1 KITĵīƈ#¶�$�t#8]LRXŔÕ GIST�,ũ/

2�8]LRXŔÕ�#jª�œ	/2��1[22]�(��t# CML�,¤Ā"8]LR

X� BCR-ABL#ſ�!ĵī5Ê
Ŵ����#Ōû8]LRX"Å��ÝÜÕ5á���

�ĺ/2��1[35]��2/8]LRXāķ�»#�ÔÕ#¶�$�p"ƃz»¶È-ŷ�

ēÕ#¶�".0ĭ�1���³§�2��1�u©#Ōû��2/#³§5œ×�1��

rCoMS1�$8]LRX#�į".0 KIT#ĵī�Ò"ƍ41�»ăÿ�ēÕ����#Ō



 27 

û�KIT#ĵīƈ�¶��8]LRXŔÕ�ĭ���œ	/2�� 

rVI-MC1
.% rVI-MC10�$���2, VI-MC�$Ű+/2!��� KIT exon 17"

qĄ·ı (c.2443G>C, p.Asp815His) �Ű+/2��t# KIT#¤Ā#Ƅ| (Asn816) "


�1·ı$�8]LRXŔÕ GIST (p.Asp816His) -t#8]LRXŔÕŕĞŉŗĲ 

(p.Asp816Val) "
��,³§�2��1[36]��#Ƅ|"·ı5á� KIT$ēÕ¯ÿż�

!1���ĺ/2��1�[32]�8]LRX$�#ÿż# KIT"Å��
4+�Ō£Õ�}

��+��#Ƅ|#·ı$8]LRXŔÕ�#�ª�œ	/2��1��/"�ł 2ŀ�

Ļ�� KIT exon 17"qĄ·ı5á�Ĳ��$��#·ıƄ|�
4+�Ź�´Ú (Asn821) 

"qĄ·ı�ĭ���1��2/#��� rVI-MC1
.% rVI-MC10"
�1 KIT#dh

Ɔ�� 1 µM#8]LRX�Û��2!�����5£��œ	1��rVI-MC1
.%

rVI-MC10#��2"
��,�# KIT exon 17#qĄ·ı�8]LRXŔÕ��Ãä"ƍ

Ž���1�œ	/2�� 

rVI-MC1
.% rVI-MC10$��2, KIT"¤�qĄ·ı5á�",��4/��

rVI-MC10#) 10 µM#8]LRX¼­l�¶Ć�¡Ř������#���/�rVI-MC10

$ƝĢÉ#8]LRX¼­l�$�KIT#qĄ·ı�$�#�»ăÿ5v��¶Ć5ŏá�

��1�œ	/21��2"���$�rVI-MC10�$ ABCB1
.% ABCC1#ĵī¶�

�ŝňãďŘ#rž�Ű+/2��+�ş�ãďăÿ#ƍn5œ×�1ÓŨ��1���

�!�/�10 µM#8]LRX¼­l"
�� rVI-MC10#dhƆ� KIT$Ş��ěÇ��

�1���/�8]LRX$ KIT#dhƆ�5Û	1��#ŉŗ�ĢÉ5ŏá�����

œ	/21�������rVI-MC10�$ş�ãďŘ$rž���1��ŉŗ�8]LRX

ĢÉ5��"}l��1��#ēÕ�$!��œ	/21��2/#���/�rVI-MC10

�$ KITlĔ#?QiJ#ēÕ�-w#?QiJŋŶ#ēÕ�! �ş�ãďăÿ#ēÕ

��$ı!1`=RI_�8]LRX"Å�1ŔÕ5ĩÑ���1���Ļ¨�2�� 
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xk�/�CoMS�$ KIT�ſ�"ĵī�1����(� VI-MC�$ KIT"qĄ·ı

�ĵĭ�1�����2�28]LRX"Å�1ŔÕ5ĩÑ���1�œ	/2���/

" VI-MC�$�ƝĢÉ#8]LRX"Å��$ KITqĄ·ı�$ı!1w#�»ăÿ�ĭ

�ŔÕ5ĩÑ�1�åĝ�2�� 
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Æà  

 

ħ#ŕĞŉŗř"
�18]LRXŔÕ�ăÿ5Ŭí�1�+�8]LRX"Ö Õ

5Ļ�ħ#ŕĞŉŗřý�ŉŗ CoMS
.% VI-MC"8]LRX5ïƔ���2�2#8

]LRXŔÕý rCoMS1 (IC50 Ň 9µM) 
.% rVI-MC1 (IC50 Ň 2 µM) � rVI-MC10 (IC50 

Ň 12µM) 5�Ŧ����2/#ý�ŉŗ5į�� KIT#ĵī�dhƆ�f[e#·��KIT

µ²ƅ�#·��ş�ãďŘ#·�"���þŭ��� 

rCoMS1�$ CoMS"Ĉ&� KIT#ĵīf[e�Ş��¶���
0��2"{� KIT

#dhƆ�f[e#¶��ũ/2��(��rCoMS1#dhƆ� KIT$8]LRX".0-

-ěÇ����10 µM8]LRX¼­l�,Ɲ�dhƆ�f[e5ŏá������2/#

���/�rCoMS1#8]LRXŔÕ�"$ KIT#ſ�ĵī�ƇŨ!Î�5û����1�

œ	/2�� 

rVI-MC1
.% rVI-MC10�$KIT"qĄ·ı (c.1523A>T, p.Asp815His) �¤¿�2��

VI-MC"
�1 KIT#dhƆ�$ 1 µM#8]LRX�Û��2���rVI-MC1
.%

rVI-MC10# KIT#dhƆ�$Û��2!�����#���/�rVI-MC1
.% rVI-MC10

�¤¿�2�qĄ·ı$�VI-MC#8]LRXŔÕ��Ãä"ƍŽ���1�œ	/2��

jë�rVI-MC10$ rVI-MC1�Ĉ&.0ƝĢÉ#8]LRX"Å��,ŔÕ5Ļ����/�

rVI-MC10"$qĄ·ıx¸#8]LRXŔÕăÿ�¼­�1�œ	/2�� 
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ĝ 3Ĝ.0�CoMS�"9_NUZ� KIT!ō��Ďć5Ľ·���2 .09_N

UZ µ�1ĪÊ5ĆÇ�1�ĬÊ�ė¢�2���!.�� KIT!ō��Ďć5Â�Ł

���®êç����Ń�öÊ!«�-Ő|®«¿ }� KIT!ĎćŔ!«��ĩ�/2

1�±Ś v! CML- GIST�"�9_NUZ!Ïp .0 KIT- BCR-ABL!Ő|®«¿

�1�"Ń�öÊ!«��Ł�0��!Ĥä KIT- BCR-ABL�ō�Ďć�ĪÊ5ĆÇ�

1���ē/2��1[22,35]�lÙ�KIT5 *Į¨NhGi@TkK"�ġīĮ l°ß

Ŗ¯¦��Æ cX@Ni��2<iSLk` �0Ņ(2��ķ�21�[37]��!ģł

 �/
!ś³�ĉ�1��ġī 	�1 KIT!ĎćŔ�«��1�ĬÊ��1�ĩ�/

21� 

�!.� �rCoMS1�" KIT!Ďć«��KIT!�ķōę!ś³��1�"�!qÙ

!a>UJ`5w�� KIT�ō� Ďć���2 .��9_NUZ µ�1ĪÊ5ĆÇ

���1�ĩ�/21�����àĜ�" CoMS	.# rCoMS1 	�1 KIT!Ďćg\

f�/# KIT!�ķōę!ĒŎ5ķã��KITō�Ďć!�®êç�9_NUZĪÊ�

 	�1Å�5Û/
 �1��5đĐ���� 
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áØ�Ùò  

å�ġī 

±ť " CoMS	.# rCoMS15ċ���CoMS" 10ŧFCS�1ŧPenicillin-Streptomycin- 

Glutamine 5 * RPMI©§�©Ť���rCoMS1"9_NUZ 1 µM5 * RPMI©§5

ċ���è!©Ťâ{�©Ť���(��9_NUZĂû�! RPMI©§� 14ÚŖ©Ť�

� rCoMS15 rCoMS1-conditon A���� 

 

KIT mRNA!Ďćķã 

CoMS�rCoMS1�rCoMS1-conditon A 	.# rCoMS1-conditon A!©§ 9_NUZ (1 

µM) 5�� 48ÜŖģō�� rCoMS1-conditon A (rCoMS1-condition A [IM+48h]) 
/�ĝ 3

Ĝ��è!Ùò� cDNA5�ĵ����! cDNA�[d9_k 2 (Table. 1) 5ċ�� PCR

� 22F9Bf«¿���«¿ĊĄ" 1.2 %7?hkIDf5ċ��ŝîô�� KIT!mRNA

!ĎćŔ5ĺ�����å�ġī 	�1 KIT mRNAĎćg\f"β-actin! mRNAĎćg

\f .0éÿ���CoMS 	�1 KIT mRNAĎć5 1.0���íń��� 

 

ıď�Íŗ³ 

CoMS�rCoMS1�rCoMS1-conditon A	.# rCoMS1-condition A(IM+48h) 5 6:;f[

gkR 5�105�/well�ÕĚ��Æ�ıď�Íŗ³� Cycloheximeide (CHX, sigma) 5 50 

mg/ml �1.��:;f û�����2/!ġī5 30�60	.# 120�©Ť��� 

 

ġī!9_NUZ�Ĉ 

rCoMS1�rCoMS1-condition A	.# rCoMS1-condition A(IM+IM48h)5 5×105�/well�

�1.� 6:;f[gkR ÕĚ���rCoMS1-condition A	.# rCoMS1-condition 
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A(IM+IM48h)  ���"�ÝĢāÀ� 0 (DMSO!)) 
/ 10 µM �1.� 9_NUZ

5û���©§� 4ÜŖ©Ť���(��rCoMS1	.# rCoMS1-condition A ���"�

ÝĢāÀ� 0�1�" 1 µM �1.�9_NUZ5©§ û���rCoMS1 " 0�7�14

	.# 21Ú�rCoMS1-condition A" 0�6�24�48	.# 72ÜŖ©Ť��� 

 

KIT	.#eiŒ� KIT!ķã 

ıď�Íŗ³	.#9_NUZ�Ĉ5Ĳ��ġī
/�3Ĝ��è!Ùò�ıď5Ò�

����!Ò�ıď5ċ�� KIT�1�"eiŒ� KIT(�"�!qÙ!ķã5Ĳ���

�2/!ķã"ĝ 3Ĝ��è!:<IMiZhOP8iC .0Ĳ��� 

 

KITcX@Ni�!ķã 

KITcX@Ni�!ķã�"�CoMS�rCoMS1�rCoMS1-conditon A	.#

rCoMS1-condition A(IM+48h) 
/�čðŘ .0ğĵ�� KIT5ċ����2/!ġī5

PBS� 2£õ÷��Æ�ġīĀķħĳú5���ïn� 5�ŖŞĨ����!Æ�29Gó

¶ŕx�GeiH�×£¡Â��ġī5Ğĕ����!ġīĀķú5ŏÈ��Æ��ĀÊ

ıďŀ5 *nü5£����Ò���ıďŀĀķú :FAÐWR c-kit^eBhkTf

Ð� (Dako) 5 µg5�� 4 �� 60�Ŗ�É���Æ�Protein G Agarose (50%IdekŨ 

Invitrogen) 20 µl5����/ 4�� 2ÜŖ�É�����!Æ�ġīĀķħĳú�õ÷��

ô�ċħĳú5��� 95�� 5�Ŗăñ����2 .0 Protein G Agarose
/ŌŜ��

ıď5 KIT����ċ���ğĵ�� KIT!cX@NiĎć5ĝmĜ��è!:<IMi

ZhOP8iC .0ķã���lëÐ� bAÐWR c-kit^eBhkTfÐ� (Santa 

Cruz) (�":FAÐ_:I Ubiquitin^eBhkTfÐ� (Abcam) 5ċ���tëÐ� 

X=NiéĿbAÐ:FA IgG (Life Technologies) (�"�X=NiéĿ:FAÐbA IgG 
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(Life Technologies) 5ċ��� 

 

YhkF9RaRekķã 

CoMS	.# rCoMS1 4 %Vd]f`7fQWS5��²þ� 20�ŖŞĨ���ŏ

È .0nü5ř���Æ�PBS� 2£õ÷����!Æ�PBS�½œ�� PEéĿdOR

Ð c-kit (clone ACK45; BD Pharmingen, San Diego, CA) 5���²þ� 60�ŖŞĨ����

!�Éú5ŏÈ��nü5ř���Æ�PBS� 2£õ÷���õ÷��ġī5 PBS øŌ

���YhkF9RaRek �ġīĴŠ! KIT5ķã���79LM9[EiRhkf

 "�PEéĿdOR IgG2, κ   (BD Pharminagen) 5ċ���(��nĹ!Ö�� PBS!y4

0 Permeabilization Buffer (eBioscience) 5ċ��ġīĮŇō�ĈĲ���è KIT!ķã

5Ĳ��� 

 

ġī«ìÎ�Ļť 

�å�ġī5 96 :;f[gkR 2�104�/well�ÕĚ��ĝ 3Ĝ��è!Ùò�ķ

ã��� 
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Ĥä  

 

KIT!ō�Ďćêç!ķã 

CoMS	.# rCoMS1 	�1 KIT mRNA!Ďćg\f5 Fig 4-1A ė����2/

!ġī 	���KIT mRNA!Ďć ¼"ļ+/2�
���Fig 4-1B CHX�Ĉ .1

rCoMS1	.# rCoMS1! KITĎćg\f!¬�5ė���CoMS�" CHX�ĈÆ 60��

Û/
 KIT!Ďć�ý¹��120��"&�6�ù­�����lÙ�rCoMS1�" CHX

�ĈÆ 120�� KIT!Ďć"4�
 ý¹��!)��0�CoMS  í%� KIT!�ķ�

ŋÁ����� 

 

rCoMS1! KITĎćg\f 	.'�9_NUZ!Äš 

rCoMS159_NUZş¯¦o�©Ť�1��ģÜĐ KIT!Ďć�ý¹��14ÚzŘ

" CoMS���ĎćęÀ���� (Fig. 4-2A»)�(��rCoMS159_NUZş¯¦o�

14Ú©Ť��Æ (rCoMS1-condition A)  9_NUZ5��1��9_NUZû�Æ 24ÜŖ


/Û/
� KIT!Ďć!«��Ķ/2��!ÆģÜĐ «��� (Fig. 4-2A�)�Fig 4-2B

 CHX�Ĉ .1 rCoMS1-condition A	.#9_NUZû�Æ 48ÜŖ! rCoMS1-condition 

A (rCoMS1-condition A [IM+48h]) ! KITĎćg\f!¬�5ė���rCoMS1-condition A�

"�CHX�ĈÆ 60�zŘ KIT!Ďć�ý¹����rCoMS1-condition A (IM+48h) �"

KIT!Ďć!ý¹"ļ+/2�
�� (Fig 4-2B)�rCoMS1-condition A 	.#

rCoMS1-condition A (IM+48h)  	�1 KIT mRNAĎćg\f ¼"ļ+/2�
�� (Fig 

4-2C)� 

 

KIT�ķêç!ķã 
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Fig 4-3A  CoMS�rCoMS1�rCoMS1-condition A	.# rCoMS1-condition A 

(rCoMS1-condition A [IM+48h])  	�1 KIT!cX@Ni�ąÌ5ė���CoMS	.#

rCoMS1-condition A�í%�rCoMS1	.# rCoMS1-condition A(IM+48h) �"Û/
 KIT

!cX@Ni��ý¹������/ �cX@Ni�!¬� }� KIT!Ďćg\f�

º¦!¬�5ľ%1�+�CoMS� rCoMS15ċ�� KIT!YhkF9RaRekķã5

Ĳ�� (Fig 4-3B)�CoMS í%�rCoMS1�" KIT!Ďć�«���	0��!&�6�

"ġīĮ º¦�1���ė�2�� 

 

rCoMS1-condition A	.# rCoMS1-condition A(IM+48h) !9_NUZË�Ê!ķã 

 rCoMS1-condition A� rCoMS1-condition A (IM+48h) !eiŒ� KIT µ�19_NU

Z!Äš5æĸ����3 (Fig 4-5A)�rCoMS1-conditon A! KIT!eiŒ�"9_NUZ

ċŔ�¯Ê Î��2�0.1 µMzn��!Î�"Ţį�����lÙ�rCoMS1-condition A 

(IM+48h) �"eiŒ� KIT!Î�"&�6�Ķ/2��Ŧ�g\f!eiŒ�5ĦÔ��

���9_NUZ5ċ�� rCoMS1-condition A� rCoMS1-condition A (IM+48h) !«ìÎ�

Ļť!Ĥä5(Fig 4-5B)  ė���rCoMS1-condition A!«ì"9_NUZ .0Î��2�

CoMS��ęÀ!9_NUZË�Ê�ļ+/2� (IC50: rCoMS1-condition A, 0.043 ± 0.023 

µM; CoMS, 0.038 ± 0.022 µM)�lÙ��2 í%� rCoMS1-condition A (IM+48h) "Û/


 9_NUZÑÐÊ5ė��rCoMS1��ęÀ!Ë�Ê����(IC50: rCoMS1-condition A 

[IM+48h], 9.45 ± 2.85 µM, rCoMS1, 9.00 ± 2.73 µM)� 
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/�rCoMS1�Ķ/2� KIT!ō�Ďć"�Ő|®«¿-Ń�öÊ!uŊ ª�
 KIT 

mRNA!«� .1!�"�
�KIT!�ķŋÁ.��ġī��1�"ġīĮn KIT�
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�����(���! rCoMS1 	�1 KIT!�ķŋÁ

��2 .1ō�Ďć"�9_NUZ!ÞĂ }���ņÊ Ł�1���ė�2���

/ ��!�ņÊ!¬� " KIT mRNA!ĎćŔ!¬�5}4����,ė�2����

����rCoMS1 	�1 KIT!ō�Ďć"�9_NUZ µ�1�ÉÊ!¬���0�

KIT!ġī��Ì!¬� .0ĉ�1���Û/
����� 

rCoMS1�"9_NUZ .�� KIT!�ķŋÁ�ĉ���1���ė�2����!

.�� KIT!�ķōę ś³5,�/�¬� "�KIT!cX@Ni�!ý¹-ĭŀdY

R!Č¾ .1<iSLk`$!�0Ņ)!ý¹��1�"<iSLk`-eLLk`!

êĬČ¾�����®êç�ĩ�/21�rCoMS1�"9_NUZ5ř���Æ 7-14Ú�

KIT!ý¹�Ķ/2��À9_NUZ5���Æ 24-48ÜŖ�ŉ-
 «�����!.�

�ĔÜŖ�!�ņÊ!¬�"�ĭŀdYR!Č¾-<iSLk`jeLLk`!êĬś³

����¬��Ł�1�"ĩ� 

�KITcX@Ni�!őĠ�É��ņĐ Î��2�

Ĥä�ĩ�/2������CoMS 	�1 KIT!cX@Ni�5ķã����3�KIT

!Ďć�¹�� CoMS� rCoMS1-condition A�"KIT�cX@Ni����1! µ���

KIT�ō� Ďć���1 rCoMS1� rCoMS1-condition A(IM+48h)�"Û/
 KIT!cX

@Ni��ý¹������/ �CoMS í%� rCoMS1�" KIT!ġīĴŠ�!Ďć

�«�������2/!��
/ĩ�/21 rCoMS1 	�1 KIT!ō�Ďća>UJ
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`5 Fig. 4-4 ė���KIT"ň¾ġīĮ� 2Ŕ�5ÃÍ��öÊ���Æ�cX@Ni!

�ţ5��1��!Æ�cX@Ni� KIT!)�<iSF9RkGI .0ġī� ĘĲ

��eLLk`��ķ�21[37]�9_NUZ" CoMS! KITcX@Ni�5�ņĐ Î�

���!Ĥä�<iSF9RkGI5w�� KIT�0Ņ)��2 ĥ
eLLk`�!�

ķ�ý¹��ġīĮn! KIT�«����ĩ�/2�� 

rCoMS1 	�1 KIT!ō�Ďć�9_NUZ µ�1�ÉÊ!¬���1��"Û

/
�������! KIT!ō�Ďć� CoMS!9_NUZĪÊ�!s¤��1
��


"Ė
��������9_NUZ5ř�� KIT!Ďć�~o�� rCoMS1-condition A�

�!Æ 9_NUZ5û�� KIT�ō� Ďć�� rCoMS1-condition A(IM+ 48 h) 5ċ�

�9_NUZ µ�1Ë�Ê5íń����3�rCoMS1-condition A�"Û/
� KITei

Œ�!Î��ġī«ì!Î��Ķ/2���rCoMS1-condition A(IM+ 48 h) �"��2!Î

�,Ķ/2�
����!��
/�KIT!ō�Ďć"�CoMS!9_NUZĪÊ� 	�

�rÈĐ�Å�5ä�����Û/
����� 

zn
/�rCoMS1�"9_NUZ .0 KIT!cX@Ni��Î��2��!Ĥä�

KIT!�ķ�ŋÁ�ġīĮn KIT5ō� Ďć���1���ė�2���/ ��!

KIT!ō�Ďć� CoMS!9_NUZĪÊ�!s��¤��1���Û/
����� 
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rCoMS1�ļ+/2� KITō�Ďć!�®êç�9_NUZĪÊ� 	�1Å�5Û

/
 �1��5đĐ���� 

KIT�ķĬ!ķã .0�rCoMS1�Ķ/2� KIT!ō�Ďć" KIT!�ķŋÁ.��

KIT�İě��Ĥä��1���Û/
������/ ��!�É"9_NUZ!ÞĂ 

}���ņÊ Ł�1��
/�rCoMS1 	�1 KIT!ō�Ďć"�9_NUZ µ�1

�ÉÊ!¬���0�KIT!ġī��Ì!¬� .0ĉ�1�ĩ�/2�� 

rCoMS1 	�1 KIT!cX@Ni�!ķã 	���KIT!Ďć�¹��ġī�"

KIT�cX@Ni����1! µ���KIT�ō� Ďć���1ġī�" KIT!cX

@Ni��Û/
 ý¹������/ �KIT!ō�Ďć"ġīĴŠ�ļ+/2���


/�rCoMS1�ļ+/2� KIT!�ņÊ!ō�Ďć"9_NUZ .0 KITcX@Ni�

5�ņĐ Î����!Ĥä�ġīĮn� KIT�«����ĩ�/2�� 

rCoMS1 	�1 KITeiŒ�!ķã�9_NUZ!ġī«ìÎ�Ļť .0�KITĎ

ć�4�
��1ġī�"9_NUZ .1Û/
� KITeiŒ�!Î��ġī«ì!Î

��Ķ/2���KITĎć�ō� «���ġī�"��2!Î�,Ķ/2�
����!

��
/�KIT!ō�Ďć"�CoMS!9_NUZĪÊ� 	��rÈĐ�Å�5ä���

��Û/
����� 

zn
/�rCoMS1�"9_NUZ .�� KIT!cX@Ni��Î��2��!Ĥä�
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Ğ 3ĝ!
���rVI-MC1
.$ rVI-MC10� KIT!mê¨Ē��¬�2��"mê¨

Ē# VI-MC"7\IPWĨÄ��¯Ï!ŎŁ���1�ħ	/2����� �/�Ğ 3

ĝ�# VI-MC�rVI-MC1
.$ rVI-MC10!
�1 KIT"aeň�ćÈ�7\IPW"º

ŕ4Ķà���1")��0�Â��,�"mê¨Ē�7\IPWĨÄ�"���ą¬�


�3��# ��VI-MC�rVI-MC1
.$ rVI-MC10!
�1 KIT"hê
.$mê¨Ē

#YKd¨Ē��1�+�ĠĪ!ēĊ���1 KIT!#ŉĎ£�¨Ē£�ø¡���1�

ħ	/21�(��VI-MC# SCF4�ï�1���/[44]��2/"ĠĪ�#;gM>`

7efS`>`7e!.1 KITaeň�"�À,��1�ħ	/21��"�+��¬�

� KIT"mê¨Ē�7\IPWĨÄ�"����1���4Ø/�!�1i�#�SCFŔ

ďĎÄ�KIT4ēĊ��� �ĠĪ!KITġ)Ñ	ĮĔ4ēĊ����"ĠĪ4Đ��KIT

"aeň�!
.'�mê¨Ē"ºŕ�7\IPW!±�1�Ã4ĺ%1ÂĴ��1� 

h×�rVI-MC10�#�KIT"mê¨Ē!{«� �7\IPWĨÄéæ�«¡�1�

��ě�2�KITjõ"<OgF"�ôÄ�-p"<OgFĢľ"ôÄ� �!.0ĨÄ4

ĉ¿���1�īÄ�ħ	/2��KIT4#�+©�"ĠĪ§ë!��31<OgF"B?

Ob#�l! ERK�STAT3�1�# AKT�(�#�2/"����4o��uŃ�21�

��/[45]�rVI-MC10�#�2/4o��B?ObuŃĢľ!x/�"¨��Ď���1

���ħ	/21� 

���Ýĝ�#�rVI-MC1
.$ rVI-MC10��¬�2� KITmê¨Ē"7\IPWĨ

Ä�!
�1»�� rVI-MC10!
�17\IPWĨÄ�éæ4Ø/�!�1�+�(��

KIT!hê¨Ē�1�#mê¨Ē(�#�"k×4ġ)ŀ5�ġ)Ñ	ĮĔ4 293ĠĪ!

ēĊ���KIT"aeň�!
.'�mê¨Ē"ºŕ�7\IPW!±�1�Ã4åķ���

ê���VI-MC�rVI-MC1
.$ rVI-MC10!
�1 ERK�STAT3
.$ AKT"aeň�

ćÈ4ĸ|��§ëB?ObuŃĢľ"¨�!���Ķà��� 
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ĠĪ 

­Ř!# 293ĠĪ4Đ���293ĠĪ# 10ŚŔ��ăĩªįúśFCS; Nippon Bio-supply 

CenterŜ�1Ś Penicillin-Streptomycin-Glutamine (Invitrogen) 4�*HbZJ@Ó¨7g?b¤

¢ (DMEM¤¢; Invitrogen) ��37��5 %CO2"üþč¦j�¤ŗ��� 

 

Hemagglutinin (HA) G?q� KIT (KIT-HA) ēĊZ>Gg"yĳ 

(��¶Ć"Üäį�ãċ�/Ë��� total RNA4ŋ£��� KIT" CDS"�ŌŇ

�4 RT-PCR!.0§·���¿/2� KIT"§·ďĄ4 pc.2.1R TOPOZ>Gg!ġ)ŀ

5�½��"Z>Gg4ŋ£��� Kpn� (Takara)4�*iõX`7\g� HA� Not� 

(Takara) "Ň�4�*jõX`7\g4Đ�� KIT" CDS"�ŌŇ�4 PCR§·���¿

/2�§·ďĄ4 Kpn�
.$ Not���Ö��pcDNA3.1 (+) Z>Gg" Kpn�
.$ Not

�A7M!ġ)ŀ5���24ŉĎ£ KIT-HAēĊZ>Gg�����/!�KOD-plus 

mutagenesis kit (Takara) 4Đ���c.1523A>T�c.2443G>C�1�#�"k×"¨Ē4ŉĎ£

KIT-HAēĊZ>Gg!ġ)ŀ)�¨Ē£ KIT-HAēĊZ>Gg���� 

 

ņuª³� 

Poly-L-Lysine (Sigma) ��Č�� 689bXcgM! 293ĠĪ4 5×105~/well! 1.�

!ÒĜ��DMEM¤¢� 12Ùō¤ŗ����"½�ŉĎ£ KIT-HA�1�#¨Ē£ KIT-HA

ēĊZ>Gg 1 µg� FuGene6 (Roche Diagnostics, Indianapolis, IN) 3 µl4 FCSĀù�"

DMEM 97 µl!�	�ø���½��"ø�ý÷4¤¢!ù��1��� 293ĠĪ!KIT-HA

ēĊZ>Gg4³���� 
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KIT-HA"ğĳ 

KIT-HAēĊZ>Gg4³��� 293ĠĪ4 DMEM¤¢� 12Ùō¤ŗ��½�iú4

Ő�� FCSĀù�" DMEM¤¢4�	���/!�12Ùō¤ŗ��½�Ćġ)Ñ	 SCF 

(R&D system, Minneapolis, MN) (100 ng/ml) �1�#7\IPW (0.01�0.1�1�1�# 10 

µM) 4ù����SCF4ù��� 10�½�1�#7\IPW4ù��� 90�½!ĠĪ4

PBS� 2�óö��ĠĪýĶĥı÷4�89b!�	� 5�ōíi�œĦ����"½�

EbD>cgSg�ĠĪ4ÐĂ��ĠĪýĶ÷��,!���������AeXb4 29G

ñ²Ŋq
BaeC�Ô��¹��ĠĪ4Ěę����"ĠĪýĶ÷4ńÁ��½��ý

ÄĮĔļ4�*iú4������"½�����ĠĪýĶ÷!\8DÊ HA^Q>dgO

bÊw (Clone HA-7; Sigma-Aldrich) 0.8 µg4�	 4�� 60�ōœĦ��½�Protein G Agarose 

(50%D`agŝ Invitrogen) 20 µl4�	��/! 4�� 2ÙōœĦ����"½�Protein G 

Agarose4ĠĪýĶĥı÷�óö��ò�Đĥı÷4�	� 95�� 5�ōāî����2!

.0 Protein G Agarose �/łő��ĮĔ4 KIT-HA���zĐ��� 

 

8:DGeXdJK6e? 

V-MC�rVI-MC1�1�# rVI-MC104 689bXcgM! 5�105~/well 1.�!Ò

Ĝ� FCSŔù�" RPMI¤¢� 24Ùō¤ŗ����"½�HAIPW (LC Laboratories, 

Woburn, MA) (10 µM)�7\IPW(10 µM) �1�# U0126 (Sigma-Aldrich) (5 µM) 4�89

b!ù���24Ùō¤ŗ����"½�ĠĪ4ýĶf����ńÁ�ő!.0�ýÄĮĔ

ļđ�4¿����!ò�Đĥı÷4�	 95�� 5�ōāî��8:DGeWdJK6e

?!.1Ķà!Đ���8:DGeWdJK6e?#Ğ 3ĝ��ç"×ð�İ���1êÊ

w!# P-Tyrå�<JM śClone 2C8�3B12�9H8�16F4; CalbiochemŜ�_=ÊTM KIT[
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a>dgObÊw (Invitrogen)�8A=ÊTM phospho-p44/42 MAPK (ERK1/2) 

(Thr202/Tyr204) [a>dgObÊw (Cell Signaling)�8A=Ê`JM p44/42 MAPK 

(ERK1/2) [a>dgObÊw (Cell Signaling)�8A=Ê\8D phosphor-AKT (Ser473) [

a>dgObÊw (Cell Signaling)�8A=Ê\8D AKT[a>dgObÊw (Cell 

Signaling)�8A=Ê\8D phospho-STAT3 (Tyr705) [a>dgObÊw (Cell Signaling)�

8A=Ê\8D STAT3[a>dgObÊw (Cell Signaling) (�#�_=ÊTM GAPDH[

a>dgObÊw (Santa Cruz) 4Đ���mêÊw!#U;IeèĻ8A=Ê\8D IgG 

(Invitrogen) (�#�U;IeèĻ_=Ê8A= IgG (Life Technologies) (�#�U;Ie

èĻ8A=Ê_= IgG (Life Technologies) 4Đ��� 
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ģá  

 

KIT-HA"aeň�!
.'� KIT¨Ē"ºŕ 

KIT-HA"aeň�!
.'� KIT¨Ē"ºŕ4 Fig. 5-1!ě���ŉĎ£ KIT-HA#

SCF«¡j�")�aeň����h×�KIT!hê¨Ē") (c.1523A>T)�mê¨Ē") 

(c.2443G>C) (��2/k× (c.1523A>T�c.2443G>C) 4Í�¨Ē£" KIT-HA#���2

, SCF"ÛĀ!��3/�aeň���
0�SCF!.1aeň�"�À#ĵ/2 ��

�� 

 

¨Ē£ KIT-HA"aeň�!
.'�7\IPW"ºŕ 

KIT!hê¨Ē (c.1523A>T) ")4Í�¨Ē£ KIT-HA"aeň�#�7\IPWÿ

¸{«Ä!É��2���! 1 µMsi�Ŗĭ���� (Fig. 5-2A)�h×�KIT!mê¨Ē

(c.2443G>C) ")4Í�KIT-HA�hê¨Ē�mê¨Ē4�Ù!Í�KIT-HA"aeň�#�

��2,7\IPW 1 µM�#&�5�É��2��10 µM�É��2� (Fig. 5-2A)�Fig. 

5-2B!�2/"ReN"ÿ�4Ô���?`V!��,"4ě���hê¨Ē")4Í�

¨Ē£ KIT-HA�#�0.1 µMsi"7\IPW�ÛÆ aeň�"É��ĵ/2� (P<0.05

�1�# P<0.01 vs. 0 µM)�h×�mê¨Ē")Í� KIT-HA�hê¨Ē�mê¨Ē4�Ù

!Í� KIT-HA#���2, 10 µM"7\IPW�")ÛÆ  (P<0.05 vs. 0 µM) aeň�

"É��ĵ/2�� 

 

ERK�AKT
.$ STAT3"aeň�!
.'�7\IPW"ºŕ 

VI-MC�rVI-MC1
.$ rVI-MC10!
�1 ERK�AKT
.$ STAT3"aeň�!
.

'�7\IPW"ºŕ48:DGeWdJK6e?!.0åķ�� (Fig. 5-3)�ERK#
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VI-MC�rVI-MC1
.$ rVI-MC10"��2!
��,aeň��������2/"ĠĪ

â�# AKT
.$ STAT3"aeň�#ĵ/2 ����ERK"aeň�#�VI-MC�#

1 µMsi"7\IPW��rVI-MC1�# 10 µM"7\IPW�É��2��h×�rVI-MC10

�#�10 µM"7\IPW�, ERK"aeň�#É��2 ���� 

 

KIT
.$ ERK"aeň�
.'� SFK/KITŏ®�HAIPW"ºŕ 

SFK# ERK"aeň�4Ľ��<OgF��1���/�ERK
.$ KIT"aeň

�!±�1 SFKŏ®�HAIPW"ºŕ4ĺ%��HAIPW«¡j
.$Ŕ«¡j!


�1 VI-MC�rVI-MC1
.$ rVI-MC10" KIT
.$ ERK"aeň�ćÈ"¨�4 Fig. 5-4

!ě���HAIPW#��"ĠĪâ!
�1 KIT"aeň�4É����h×�ERK"

aeň�# VI-MC
.$ rVI-MC1")�É��2�rVI-MC10!
�1 ERK"aeň�#

É��2 ���� 

 

rVI-MC10" ERKaeň�!
.'� MEKŏ®� U01265"ºŕ 

MEK# ERKĢľ!
�� ERK4ėÏôÄ��1<OgF��1���/�ERK"a

eň�!
.'� MEKŏ®� U01265"ºŕ4åķ�� (Fig. 5-5)�(���"iõ" KIT

B?Ob4ŅÖ�1�+7\IPW�ġ)�3��Đ���rVI-MC10!
���ERK#7

\IPW"ÛĀ!��3/�aeň�������U0126#��2"ßt!
��, ERK

"aeň�4É���� 

  



 59 

ħ°  

 

293ĠĪ4Đ��KITġ)Ñ	ĮĔ"Ķà�/�mê¨Ē (c.2443G>C) #�Ĉ�,��

1�#hê¨Ē (c.1523A>T) ��Ù!«¡��,SCFŔ«¡Ä"KITaeň�4¹
Ľ�

����ě�2��mê¨Ē")4Í�KIT#hê¨Ē")4Í�KIT!ì%�7\IPW

Ç�Ä�v��(��hê¨Ē4Í�KIT!mê¨Ē4q��1�KIT"7\IPWÇ�Ä

�vj�1���ě�2���2/"���/�rVI-MC1
.$rVI-MC10�Ď��KIT"m

ê¨Ē#�KIT"7\IPWÇ�Ä4vj��1éīĉ¿Ä"¨Ē��0�VI-MC!
�1

7\IPWĨÄ�"��"h���1���Ø/�� ��� 

KIT"mê¨Ē#VI-MC"7\IPWĨÄ�"h���1��Ğ3ĝ�ě�2�.�!

rVI-MC10!#�2�#Ē 1ĨÄéæ�«¡�1�ħ	/21�����VI-MC�rVI-MC1�


.$rVI-MC10!
�1KIT"jõB?ObuŃ�ªERK�AKT
.$STAT3"ôÄ�ć

È4ìĿ����"ģá���2"ĠĪâ�,KIT#ERK4o��§ëB?Ob4uŃ��

�1�ħ	/2�VI-MC
.$rVI-MC1�#7\IPW!.���"ERK�É��21��

�ě�2��h×�rVI-MC10!
�1ERK"aeň�#�KIT"aeň�4É��1ÿ¸"

7\IPW (10 µM) �,É��2 ���������rVI-MC10�#�ERK4ôÄ��1

x/�"<OgF�r�ĕ!ôÄ��1���ERK"aeň��ĤÍ�21��1�#

ERKĬw�Å¶ĕ!aeň��1��!.07\IPW«¡j�"ĠĪ§ë�}�2��

1�ħ	/2�� 

ERK#ç� <OgF!.0ôÄ��1���"h����Src family kinase (SFK) �

Ę/2��1[42]�(��n"GISTâ�ĠĪ
.$GIST"\8D^Lb�#�7\IPW

#Fyn�Src�Lyn ����SFK"aeň�4Ĺ³�1���¥��2��1[40,41]��2/

"���/�rVI-MC10�#7\IPW!.1SFK"ôÄ�4o��ERK�ôÄ����1
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�īÄ�ħ	/2������SFK/KIT"ŏ®���1HAIPWºŕ4åķ����HA

IPW#KIT"aeň�")É��ERK"aeň�#É�� ����¾���rVI-MC10

!
�1ERK"ôÄ�#�SFK"ôÄ�4o��,"�# ��ħ	/2��h×�`eH

]¨Ē³�!.1ERK"éīĶà!.0�ą¬"ņuª¨Ē�Î��2�ERK�#Ĭ¼ĕ

!aeň��1���Ę/2��1[43]���� �/ rVI-MC10!
���ERK4ėÏô

Ä��1<OgFMEK4U0126�ŏ®�1��ERK"aeň�#Ø/�!ûµ����"�

��/�rVI-MC10!
�1ERK"aeň�#�ERK"Ĭ¼ĕ aeň�����# ��

ħ	/2�� 

si"���/�rVI-MC1
.$rVI-MC10!
���¬�2�KIT"mê¨Ē#�

VI-MC"7\IPWĨÄ�"h���1���Ø/�� ����/!��"mê¨Ē4Í

�KIT"aeň�#řÿ¸"7\IPW�#É��21���".� ÿ¸"7\IPW!

ÚŒ�2�VI-MC�#�KIT
.$SFK�#Ē 1Ģľ!.��ERK�ôÄ���7\IP

W!±�1ĨÄ4ĉ¿�1�ħ	/2�� 
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´Ì  

 

rVI-MC1
.$ rVI-MC10��¬�2�KITmê¨Ē"7\IPWĨÄ�!
�1»�

� rVI-MC10"7\IPWĨÄ�éæ4Ø/�!�1��4Ėĕ���� 

293ĠĪ4Đ�� KITġ)Ñ	ĮĔ"Ķà�/��"mê¨Ē# SCFŔ«¡Ä" KIT

aeň�4¹
Ľ�����ě�2��(���"mê¨Ē4Í� KIT"7\IPWÇ�

Ä#�hê¨Ē")4Í� KIT!ì%�v���,ě�2��������rVI-MC1
.

$ rVI-MC10�Ď�� KIT"mê¨Ē#�KIT"7\IPWÇ�Ä4vj��1éīĉ¿Ä

"¨Ē��0�VI-MC!
�17\IPWĨÄ�"��"h���1���Ø/�� �

�� 

VI-MC�rVI-MC1
.$rVI-MC104Đ��B?ObuŃĢľ"Ķà�#���"ĠĪ

â�ERK"aeň��ĵ/2��VI-MC�rVI-MC1"ERKaeň�#řÿ¸"7\IPW!

.��É��2���rVI-MC10�#É��2 ����������rVI-MC10#řÿ¸"

7\IPW«¡j!
��,ERK"aeň��ĤÍ�21���ĠĪ§ë�}�2��1

�ħ	/2���/!�rVI-MC10"ERK"aeň�#�SFK/KITŏ®��#É��2��

MEKŏ®��É��2����/��"ERK"aeň�#�SFK"ôÄ�-ERK"Ĭ¼ĕ

 ôÄ�!.0Ď��,"�# ��ħ	/2�� 

si"���/�rVI-MC1
.$rVI-MC10!
���¬�2�KIT"mê¨Ē#�

VI-MC"7\IPWĨÄ�"h���1���Ø/�� ����/!�řÿ¸"7\IP

W!ÚŒ�2�VI-MC�#�KIT
.$SFK�#Ē 1Ģľ!.��ERK�ôÄ���7\

IPW!±�1ĨÄ4ĉ¿�1�ħ	/2�� 
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óËèôö!Ï Ü÷ö× ç 20%1w(.ÙÓğ� ġ�¢ ö×��.�ù�:

@R9�.�!êð�Û6ORA
ġ�Öe��!��"�"DQEL:?Q*PI:?

Q1X����v�ØÆ
ÿ0/.�ċ���/, v�ØÆo�s���ø�?P8Q

5BR= KIT1¾Û���5BR=Ě�o3H?CE
¯��ÄØý���Ô�,/.+

������ 

KIT! KIT�7RA�/.�� ø�?P8Q5BR=��SCF O<F>R��.�

KIT! SCF
ì|�.� 2Ęcv���/�+-�ATP
 KIT�ì|��?P8QÁ�
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