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ȥˡȢ� Ưɭ 
 

� �Ȅʳɡʐƀ (EMT) 4��Ȅȱɉ�ʳɡȭȱɉ8/ŏũğç!Eǰʆ.�
D�ȁǳ�àÂǆȀ103ǳǱƵɌ2ʮɭ1ŒßIƧ'�-�E�EMT�ɾ
Ĺ�F'ȱɉ4�E-Tm|��ʧ®Ĩ3ȁǰ�²��-�Ȅȳȼ�C˂Ɏ��
Ąď3ȳȼ2ʞʊ�ǑǞ!E�Ɯʔ�ǿȱɉ2��E EMTɾĹ��ǿ3ʐȚ
ɌǮŖ2Ĵ�!E�/�ɯÓ�F'�ŕ*-�EMT3ÚŗƵư�B6 E-Tm
|��ʧ®Ĩ3ȁǰŰÚƵưIɵƖ!E�/4�Ʊ�1ǳǱǰʆ3Ǳɵ2ʮɭ

.�E/ɂ�CFE� 
� ʔŇ�ǿȱɉ.ɳķ�FE EMT3�Ď/�-�ERK MAPKȴʎ3Ǎšç
�ʮɭ.�E��Ęă�F'�����3ƙ�ERK �03B�1f�uXʈ
ÔĨI��ʭç��ʧ®ĨȁǰÚŗIɧ*-�E�4�Ɩ.�E��ƒ.�

E-Tm|��ʧ®Ĩ3ȁǰŰÚ2�ʐÐŰÚɪĎĨ.�E CtBP �Ĵ�!E
��ȏCF-�E�CtBP 4�ZEB 103ʐÐŰÚĎĨ/ȵü��E-Tm|
��ʧ®Ĩ3ȁǰIŰÚ!E��3Ʊ2 EMT3ɾĹ24�ERK/ CtBP3
�ÔĨ�Ĵ�!E���FC�03Ʊ2�-Ȋ¡µǵ!E�2ʴ�-4��F

<.2Ê�ȏɯ�1�� 
� %�.�ERK ėʈÔĨ3żȰIɧ*'ȵƧ�Ƒ'1ėʈÔĨ MCRIP1
˝MAPK-regulated Co-Repressor Interacting Protein1˞Iì˂!E�2Ŭâ
�'��C2MCRIP13ǳǱƵɌɵƦIɧ��MCRIP1� CtBP/ȵü�-�
CtBP �Ɲ!EʐÐŰÚɪĎĨ/�-3µǵIʶĲ!EƵɌIŵ+�/IƖC
�2�'�ɜąǔ��2�ERK2BDMCRIP1���ʭç�FE/�MCRIP1
� CtBP �Cɵ˂�- CtBP 3ʐÐŰÚɌ�čŘ��E-Tm|��3ȁǰ�ʶ
Ĳ�FE�/IɯÓ�'��ƒ�ERK .��ʭç�F1� MCRIP1 ǣğǺ³
Iȁǰ!Eȱɉ.4�ERK¹ĩȃ1 EMTɾĹ�:;ĬÊ2ŰÚ�F- E-Tm
|��3ȁǰ�¢ʛ�'��C2�TGFβÛǟ. EMT IɾĹ�-@�ERK .
��ʭç�F1�MCRIP1ǣğǺ³Iȁǰ!Eȱɉ.4�E-Tm|��3ȁǰ
�ȷŵ�F�EMT ɾĹ�ʶĲ�FE�IƖC�2�'�©�3ȵƧ�C�
MCRIP14 CtBP3ƵɌIʶĲ�-�E��EMTɾĹƙ24Ǎšç�' ERK
2BDMCRIP13 CtBPʶĲƵɌ�ŰÚ�FE��ƖC�/1*'� 
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Abstract 
 
     EMT is an important physiological event in developmental processes, tissue 

reorganization and cancer metastasis.  When EMT is induced, epithelial cells detach 

from the epithelial tissue and acquire migratory properties, as the expression of the 

epithelial cell adhesion protein E-cadherin is repressed.  Thus, elucidating the 

mechanism of E-cadherin gene repression during EMT is essential for understanding of 

normal developmental processes as well as cancer metastasis. 

     Recently, it was reported that hyper-activation of the ERK pathway, by oncogenic 

Ras or by over-expression of ERK2, induces EMT and repression of E-cadherin in some 

cell lines.  It is also known that the transcriptional co-repressor CtBP is involved in 

suppressing the E-cadherin gene expression during EMT.  Although both ERK and 

CtBP repress E-cadherin expression and induce EMT, their functional relationship, if 

any, was unknown.  For this thesis study, I hypothesized that a mediator would exist 

between ERK signaling and CtBP in the EMT regulation. 

     I first screened for human ERK substrates, and identified MCRIP1 

(MAPK-regulated Co-Repressor Interacting Protein 1).  MCRIP1 was selectively 

phosphorylated by ERK.  Furthermore, MCRIP1 interacted with CtBP, thereby 

inhibiting the function of CtBP as a transcriptional co-repressor.  Interestingly, 

ERK-dependent MCRIP1 phosphorylation disrupted the MCRIP1-CtBP interaction.  

Finally, I found that an MCRIP1 mutant that cannot be phosphorylated by ERK stably 

binds to CtBP, inhibits the repressor function of CtBP, keeps E-cadherin expression at a 

high level, and inhibits EMT induced by ERK.  From these results, I conclude that 

MCRIP1 is a novel regulator of EMT that mediates the functional interaction between 

ERK signaling and CtBP. 
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ȥˢȢ� ňʂ  

 
1. ^Yn�®ʢ 
� ġȱɉǳǩ4�ȱɉʳ.ťĘIAD÷D!E�2BD�Ʊ�1ǲě2ʤŝ�

-�E�·�5�ʿŽ!Eȱɉʳ.4�W�i{ȵü103ȱɉʳŽȌȵüI

¥�-ťĘI®ʢ!E�.�ëʁ�-¨ʃŝȧ!E��ȏCF-�E�<'�

ǳ³Î.4˂F'ȱɉýĞ.ťĘ3AD÷DI!E�¾³3�.4���'ť

Ę4�ĜƽĎĨ������]NlTN��E�4ǻǃš^Yn�ÔĨ��`j

�Nm��hrNm10��/�-^Yn�®ʢȱɉBDƇÓ�FE��FC3

ÔĨ4�ɦǓA��uǓ10I¥�-Ʋȃȱɉ8/®ʢ�FE����'Ʋȃ

ȱɉ�Ġʩ�C3ťĘIź�E'?2�ȱɉɗ��E�4ȱɉÎ2øĳ³Iȁ

ǰ�-�E�øĳ³24��U�m2ŝ -Ʊ�1fN{��D�ȱɉɗ�.

ȁǰ�-�E¨ɩȃ1øĳ³/�- G f�uXʈÌŒĔøĳ³�øĳ³Ĕh�
^�Vn�c�|i_�iYøĳ³�TGFβøĳ³�Notch øĳ³10��E�
�"F3øĳ³@�U�m3ȵü2B*-ȱɉÎ3Ʊ�1^Yn�®ʢÔĨI

Ǎšç��ġ�3ęüťĘ4ƪÎ8/®�CF�ƜȲȃ2ʧ®ĨȁǰAȱɉĄ

ƞ10IÚŗ!E�©�3B�2�-�Ġʩ�C3ťĘIʧ®Ĩȁǰ/��ŏ

.Óá!E�2BD�Ʋȃȱɉ4Ĝƽ�Ôç�ȱɉƻ103ŝȧIȖ!��

�

2. MAP Vn�cT`Z�m 
� MAP Vn�cT`Z�m4�
ȋƪǳǩ.˙Ŋ2¼ĩ�F'�

�ʭç^Yn�®ʢȴʎ.�E�

vl3 MAP Vn�cȴʎ24
Ģ��Ô˓!E/ĜƽÛǟ2B

*-Ǎšç!E ERKȴʎ/�Ǣ
Ǿš]NlTN�A`l�`Û

ǟ102B*-Ǎšç!E p38
ȴʎ�B6 JNK ȴʎ�ĩĒ!
E 1, 2 (Fig.1) ��"F3ȴʎ@
MAPKK Vn�c (MAPKKK)�MAPK Vn�c (MAPKK)�MAP Vn�c 

Fig.1 MAPVn�cT`Z�m 
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(MAPK) 2BDưŬ�F-�D�ÛǟœʘA�2Ǎšç!E�û MAP Vn�
c4�ȱɉʈAƪÎ2ĩĒ!E%F&F2ǪǺȃ1ėʈÔĨI��ʭç!E�

.�ʧ®ĨȁǰAf�uXʈ3üŬIÚŗ�-�E� 
� MAP Vn�c3]zm�N� ��� / ���� 3ʳ2ĩĒ�-�EǍšç��{
Î24�¼ĩ�F'`�So�Ƽė/h�^�Ƽė��E�ûMAPVn�c2
ǪǺȃ1MAPKVn�c (MEKô6MKK) 4��FC3`�So�Ƽė/h
�^�ƼėI��ʭç��ǍšçIɾĹ!E 3� 
� Ǎšç�'MAPVn�c4 Ser-Pro�E�4�Thr-Pro/��L�rʭʪÖ
3b���E�4`�So�ƼėI��ʭç!E 4, 5���ʭç�FEb���

`�So�Ƽė3ȉœ2{���Ƽė�ĩĒ�-�E���MAPVn�c3�
�ʭç\�b�]`ʪÖ3ǪŚ.�E�Ǎšçǫũ3 ERK23ưʙɵƦ2BD�
��ʭç�F'Ǎšç��{Î3h�^�Ƽė (pThr-Glu-pTyr) �ėʈȵü
�ZilIîƝ�-�D�{���Ƽė�4<DƗ�ưʙ21*-�E'?2�

MAPVn�c4{���Ŷÿš.�E�/�ȏCF-�E 6� 
 
3. MAP Vn�cT`Z�m3ǪǺš 
� �FCɬƊ3˓°�'MAPKT`Z�m�^Yn�3ǕȹIʋ��1�ǱǶ
/�-�Ģ�� 2+�ƖC�2�F-�E� 
� 1+Ȉ4�ʍęf�uXʈ2BEȴʎưŬĎĨ3Úŗ.�E�ʍęf�uXʈ
4ǪĮ3ȴʎ3ưŬĎĨ/ȵü!E�2BD�T`Z�mʳ3ǕȹIʵƸ!E

/ýƙ2ȱɉÎ2ÔƉ�-�EưŬĎĨIäǯȃ2Ľŭ2ˁü�#EƵɌ��

E/ɂ�CF-�E 7, 8�·�5 KSR4 ERKȴʎ3ưŬĎĨ3ʍęf�uXʈ
/�-�ERKȴʎIƙȠʳȃ2Úŗ!E�/�ȏCF-�E 9� 
� 2+Ȉ4ʬȯ/ėʈ3ȵüǪǺš.�E�Vn�cm�N�Î3ĸŝ!E±Ƚ
2 ERK4 Thr-Thr (TT]Nl) �p384 Glu-Asp (ED]Nl) /��L�rʭ
ʪÖIƝ�-�E (Fig.2) ��3]
NlIǺ1EVn�c3]Nl.Ƚ

ƀ!E/�ERK4 p382ǪǺȃ1ȵ
üÔĨ/�p384 ERK2ǪǺȃ1ȵ
üÔĨ/ȵü.�EB�21E 10��

'�*-�ERK 3 TT ]Nl/
p383 ED]Nl4�%F&F3

Fig.2 ERK2�p383ėʈǪǺšIɰĮ!E]Nlˏĕ 
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ėʈÔĨIèØ!E'?2ʮɭ.�E/ɂ�CF-�E� 
� �C2�ERK4ėʈÔĨ3 Phe-X-Phe-Pro/��ǪǺȃ1L�rʭʪÖ2ȵ
ü!E��ȏCF-�D��3ȵüƱŋ4 p38A JNK241�ǪŚȃ1@3.
�E 11, 12, 13� 
� û MAP Vn�c/%F&F3ėʈ3ǪǺš/��ŧą.3ʮɭš4%F:
0˙�/ɂ�CF-4�1���ERK�p38�JNK 4�"F@ CD m�N� 
(Conserved Docking m�N� ) /��miV�Ym�N�IƝ�-�E 
(Fig.4) �CD m�N�4�L`u�W�ʭAY�f��ʭ103ʇ˄ɟIŵ+
L�rʭ/ǻǃš3L�rʭ/�CŬDȡ*-�E��ƒ.�ȵüÔĨ (MAPK
Vn�c��`yKf�c10) 24�_�AL�Wo�103ƹ˄ɟIŵ+L
�rʭ/ǻǃš3L�rʭ�CŬDȡ*-�E Dm�N���E��'�*-�
MAPVn�c/ėʈÔĨ/3ȵü4�ˆ˄Ȋ¡µǵ/ǻǃšȊ¡µǵ2BDŎ
<E��ƖC�21*-�E 14, 15� 
 
4. ERK MAP Vn�cȴʎ 
� ERKȴʎ4�ȱɉĜƽÛǟ2B*-Ǎšç!E��ʭç^Yn�®ʢȴʎ.
�E��3^Yn�®ʢȴʎ4 MAPKKK.�E Raf�MAPKK.�E MEK�
MAPK.�EERK2BDưŬ�F-
�E�ERK ȴʎ�Ǎšç�FE�T
oa�3Ưɭ4©�3Ʊ.�E� 
� ĜƽĎĨ3µǵ2B*- ʰ³ç

�'øĳ³Ĕh�^�Vn�c 
(RTK) 4�ȱɉʈÀ3Vn�cm�N
��l��`2əń��ʭçIɾĹ

!E��3��ʭçʩ±2Lg{f�

f�uXʈ.�E Grb2 � SH2 m�
N�I¥�-ȵü!E��C2�Grb2
4 SH3m�N�I¥�- SOS/ȵü
�-�SOS3ȱɉɗĽĒIīĮç�#
E�SOS4�ȱɉɗ2ĽĒ!E²ÔĨ
ʰ GTPase .�E Ras IǍšĔ2ğ
ƀ!E�Ǎšç�' Ras4MAPKKK Fig.3 ERKȴʎ3Ǎšç�Toa� 
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.�E RafIǍšç��Raf4MEKI�MEK4 ERKI��ʭç!E�2B
*-Ǎšç!E��3B�2�-�Ǎšç�' ERK4ȱɉʈAƪÎ3Ʊ�1ė
ʈÔĨI��ʭç!E�2BD�ȱɉĄƞ3ʛɧ2ʴHEʧ®ĨȁǰI¢ʛ�

#E 16��ƒ.�ERKȴʎ3Ǎšç2B*-�L�l�^`AhPiX�N�
l2ʴ�!Eʧ®Ĩ3ȁǰ�ŰÚ�FE��ƖC�2�F-�E 17 (Fig. 3)� 
� ���1�C�ERK�ǎ3ʧ®ĨȁǰÚŗƵư4�Ɩ1ǣ�Ɗġ�ĩĒ�-
�E�Ǫ2�ERK 3Ǎšç2B*-�Ȅʳɡʐƀ (Epithelial Mesenchymal 
transition, EMT) �ɾĹ�FE��Ęă�F-�E� 18, 19, 20�EMTɾĹƙ2
��E ERK2BEʧ®ĨȁǰÚŗƵư4:/J0ƖC�2�F-�1�� 
 
5. ERK� MAP Vn�c 
� vl ERK MAP Vn�c.�E ERK1 / ERK2 4�84%3ȊýšIŵ)�
ERK14 379L�rʭ�ERK24 360L�rʭ�CưŬ�F-�E (Fig. 4)�
ERK1/24/@2�MAPKVn�c.�EMEK1/22BDǍšç�F�ȱɉĜ
ƽAÔç2ƵɌ!E��ȏCF-�E��"F@ýƱ3ėʈÔĨI��ʭç!

E��ȏCF-�E��Ŝ"�@ ERK1/ ERK2�ƵɌȃ2ɪĬʴº21��
/�riXLOl�O`3ɵƦ2BDƖC�2�F-�E�!1H)�ERK2
riXLOl�O`�Ɉǳɛƻ.�E�ƒ.�ERK1 riXLOl�O`.4
Ɉǳɛƻ241C"�¾³@ƹŅ1Ģ��.�E��ɋɔȱɉ3Ŭǧ�ɢ��

ǘĻ!E 21, 22, 23�<'ʔŇ��ɔ�Ȅȱɉ3 EMTɾĹ2 ERK2�ʮɭ.�E
��Ęă�F-�E 20��

���ERK1 2B*-4
EMT �ɾĹ�F1���
'�*-��ÔĨ�Ŝ"�

@ƵɌȃ2ɪĬ�-4�C

"�ERK1/ ERK23 2+
3���Y�ĩĒ�-�E

ŧȿ�Ŕ�2ƖC�2�F

-�-�E� 
 
 
 

Fig.4 ERK1/23�Ʒưʙ 
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6. ERK ȴʎ3ŢŅȃǍšç/ǽţ3ʴº 
� ERKȴʎ3�ǎ2±Ƚ!ERas4vl3ǿ3�B%30%.ğǺ�ȕɽ�F-
�E 24��C2�ERKȴʎ3MAPKKVn�c.�E Raf4vl3ǿ3�B%
7%.ǍšĔ3ğǺ�ȕɽ�F-�E 25�BRAF3ǍšĔğǺ4 70%3Ťš˛ɝ
ɒ�40%3Ƿǫɔ�J�30%3ðŁ�J�20%3Ģɓ�J.ȁɯ�F-�E 26� 
� <'�MEK3ğǺ4ÅģȃĦŏǾ¿Ⱦ.�E CostelloǾ¿Ⱦ�NoonanǾ¿
Ⱦ�Cardio-Facio-Cutaneous Ǿ¿Ⱦ.ȁɯ�F-�E 27��FC3ǽţ.4

ERK-MAPKȴʎ3ŢŅȃ1Ǎšç�ɳķ�F-�D�˙�ȁǿǯIȖ!� 
� ©�3B�2�ERKȴʎưŬĎĨ3ǍšĔğǺ4Ťšǿ.ġ�3Ęă��D�
ERKȴʎ�ǿȱɉ3ĜƽAǳĩ3=1C"�ʟåɌAǑǞɌ103�JʐȚƵ
ư2@ʴ��-�E���Ŧ�F-�E� 
 
7. �Ȅʳɡʐƀ (EMT)/ TGFβȴʎ 
� �Ȅʳɡʐƀ (EMT)4�Ȅȱɉ�ʳɡȭȱɉ2Ôç!Eǰʆ.�E�ʿŽ!
EȱɉýĞ3ȱɉʳŽȌȵü (ĵȌȵü�ŽȌȵü�k`�d��ȵü�W�i
{ȵü) 4�ȱɉĠʩ3ǲěIĽŭ.ʽ--�D��F��Ȅȱɉ2ƮšI��
-�E�EMTɾĹ^Yn�Iøĳ�'�Ȅȱɉ.4�ȱɉʳŽȌȵüÔĨ3Ô
ɵAʧ®ĨȁǰŰÚ��

�D�ʿŽ!Eȱɉ/3

ŽȌɌIǒĥ!E�%3

ȵƧ��Ȅȱɉȳȼ�C

˂Ɏ���l�X`�f

�{�jL�c3Ǎšç

2BD�ʟåɌAǑǞɌ

�¢ʛ!E 28 (Fig. 5) � 
� EMT 4ȁǳƾʼ2�
�EñħȹƣŏŬ2��

-�%3ǰʆ�ſĊ�F

' 29�ǰĒ.4�ŏũŏ

Ŭ3=1C"�àÂǆȀ�

ȹȷǾ2@ʮɭ.�E��

Ęă�F-�E��C2�

Fig.5 �Ȅʳɡʐƀ (EMT) 3Ưɭ 
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EMT�ǿ3ʐȚʡț2��-ʮɭ.
�E��ƖC�2�F-�E 30� 
� EMTɾĹ3ÔĨ�Toa�4Ʊ�
1Ė˕ȱɉIǵ�'į˗.ƖC�2

1*-�'�%3�.�TGFβ� EMT
ɾĹ3V�yKXf�.�E��Ɩ

C�2�F' 31�TGFβøĳ³4�2
	Ĕ�
Ĕ��Ĕ�ĩĒ�-�E��

�Ĕ4ȱɉʈÀ2Vn�cm�N�

Iŵ'"�TGFβI	Ĕ�
Ĕøĳ³
2äǯB�ȵü�#EƵɌIƝ�-

�E�TGFβ3ȵü2B*-	Ĕ/

Ĕ3øĳ³�|j�Čʰ³IŏŬ!

E/�
Ĕøĳ³�	Ĕøĳ³3b�

��ihˏĕI��ʭç!E�.�	Ĕøĳ³3Vn�cǍšI¢ʛ�#E 32 
(Fig.6) �Ǎšç�'	Ĕøĳ³4�ȱɉÎ3 Smad2/3 f�uXʈI��ʭç
!E 33, 34���ʭç�F' Smad2/34�Smad4/�ʰ³IŏŬ��ƪÎ8/
Țɧ��Ʋȃʧ®Ĩ3ȁǰIʁȩ!E�Ǫ2 Smadɬü³4 ZEByK���1
03ʐÐŰÚĎĨ3ʧ®ĨȁǰI¢ʛ!E�2BD�ȱɉʳŽȌȵüI¥Ē!

E E-Tm|��ʧ®Ĩ3ȁǰŰÚIʋ�!��ȏCF-�E�EMTɾĹ2¯��
E-Tm|��ʧ®Ĩ3ȁǰ�Ʈȣ2ǘ
Ļ!E'?�E-Tm|��4 EMT 3
ʮɭ1ÔĨ��T�/1*-�E��

�F©Ġ2@Ʊ�1ʧ®Ĩȁǰuf�

�3`Nih�ʋ�D�Ȅȱɉ/�-

3ǪŚ�ǒĥ�FE (Table.1)� 
� �C2�EMT�ùʖȃ1ǰʆ.�E
��Ô�*-�E�EMTɾĹ2BDʳ
ɡȭȱɉ2Ôç�'ȱɉ�Ï6�Ȅȭ

3ʧ®Ĩȁǰuf��2`Nih!E

��Ęă�F-�D��FIʳɡ�Ȅ

ʐƀ (MET)/���MET @³ȩŏŬ

Fig.6 TGFβ^Yn�®ʢȴʎ 

Table.1 �Ȅȱɉ/ʳɡȭȱɉ. 

ǪǺȃ2ȁǰ�-�Eʧ®Ĩ 
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AɅɘŏŬ10Ɗġ�3ċĭŏŬ2��-ʮɭ.�E/�F-�E 35��C2

4�ñȁŁ�CʐȚ�'ǿȱɉ�ʐȚ�'ȳȼ2ǳȌ!E'?2MET�ʴ��
-�EùɌš�Ȗĉ�F-�E� 
 
8. EMT ɾĹĎĨ TGFβ 
� TGFβ4�ȱɉ3ĜƽŰÚ�ÔçɾĹ�ȱɉƻ10Ʊ�1µǵIô;!��ȏ
CF-�E�TGFβ24L�rʭʪÖ2 70˩80˜3ȊýšIƝ!E˥+3LN
dyR��3ĩĒ�ȏCF-�E�ȱɉĠ2ÔǇ�F' TGFβ4�N ƠÀ3^
Yn�ʪÖ/{�m�N��ÕƐ�FE/�C ƠÀ�_`�yMmȵü2B*
-�� ʰ³IŏŬ���F�Ŭǧ TGFβ/�-�øĳ³2ȵü!E 36, 37, 38�

TGFβ4ĜƽŰÚ2ʴ�!E��ȏCF-�'��ǿȱɉ2B*-4Ĝƽ»ʛ2
Ã��EMTɾĹ2BDʟåɌAǑǞɌI¢ʛ�#E��ǿȱɉIŤšç!Eñ
Ď.�E/ɂ�CF-�E 39� 
 
9. TGFβȴʎ/ ERKȴʎ3ʴº 
� Ɯʔ.4�ERK ȴʎ@ EMT ɾ
Ĺ2ʮɭ.�E��ȏCF-�E

18�ERK ȴʎ4�RTK �C3^Y
n�®ʢ/ǁʑ!E/řō.�E

��TGFβøĳ³�C@Ǎšç�F
E��Ęă�F-�E 40�Fig.7 2
Ȗ!B�2�Ǎšç�F' TGFβ	
Ĕøĳ³4�Lg{f�f�uXʈ

.�E Shc 3h�^�ƼėI��
ʭç!E�%3ȵƧ���ʭç�F

'h�^�Ƽė2Grb2��X��
l�F�©� RTK�C3^Yn�
®ʢ/ýƱ3ÔĨ�Toa�2B*- ERKȴʎIǍšç!E�TGFβÛǟ/ý
ƙ2MEKʶĲÝ U0126Iǖã!E/��ɔ (NMuMGȱɉ) AļȱȨ (MCT
ȱɉ) 2ǶƤ!EĖ˕ȱɉ3 EMTɾĹ�ŰÚ�FE 18, 19, 41��C2��ɔ�Ȅ

ȱɉ (MCF10Aȱɉ) 2 ERK2IʡÞȁǰ!E�.�E-Tm|��3ȁǰ�Ű
Ú�F�EMT�ɾĹ�FE 20�©�3B�2�EMTɾĹƙ2��E E-Tm|

Fig.7 TGFβøĳ³2Ǎšç�FE ERKȴʎ 
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��ʧ®Ĩ3ȁǰŰÚ2 ERKȴʎ�ʮɭ1ŒßIƧ'�-�E��%3ÔĨ�
Toa�4Ô�*-�1�� 
 
10. EMT ɾĹƙ3ʧ®ĨȁǰÚŗƵư 
� ȱɉ�ĜƽAÔçIɾĹ!E^Yn�Iøĳ!E/�%F<.2ȁǰ�-�

'ʧ®Ĩuf���ğç!E��3/��ʧ®Ĩ4ʐÐǍšçĎĨ�E�4ʐ

ÐŰÚĎĨ2B*-ÚŗIø�E� 
� EMTɾĹƙ2ʸ*-ɶ�5�Ʈš3ȷŵAȱɉʳŽȌȵüI¥Ē!Eʧ®Ĩ
3ȁǰ4Šǟ2ŰÚ�FE��ƒ.�ȱɉ3ŏũğçI@'C!ȱɉ˘ƫA�

ʳȭyM���l3ȁǰ�¢ʛ!E��3ʾ2�Ʊ�1ʐÐÚŗĎĨ�ʴ��

-�E�ZEB (Zinc-finger E-box binding homeobox) 4�EMTɾĹ2ƵɌ�-
�D�ȱɉ3ʟåɌAǑǞɌ3ǮŖ2Ĵ��-�E��ȏCF-�E�ZEB 4
E-Tm|��ʧ®Ĩ{���f�3 E2�iX`2ȉŽȃ2ȵü��ʧ®Ĩȁǰ
IŰÚ!E��ȏCF-�E 42, 43��C2�ʐÐŰÚɪĎĨ CtBP/ȵü��
ëʁȃ2ʧ®ĨȁǰŰÚ2ʴ��-�E�@Ô�*-�E 44� 
� ����ʧ®Ĩȁǰ4ʐÐÚŗĎĨ2B*-3=Úŗ�F-�E3.41��

v`l�3Ɂɺœ½˔2B*-@ÚŗIø�-�E�v`l�4 DNA/3Ȋ¡
µǵ2BD�X��h�ưʙIɰĮ�-�E�H2A�H2B�H3�H4 /þ§�
CF'v`l�4�B% 120 L�rʭ�C1Ef�uXʈ.�D��"F@ƹ
2ɟ˄�'ĚėšL�rʭIġ�Ɲ�-�D�ʇ2ɟ˄�' DNA/Ȋ¡µǵ!
E�v`l�Ëʰ³ (H2A�H2B�H3�H4)2 �pX�Sd��3\L/1D�
DNA/Ȋ¡µǵ!E�2BDX��h�ưʙIŏŬ!E��"F3v`l�@
Lbh�ç��h�ç���ʭç��wVh�ç10ġŐ1Ɂɺœ½˔Iø�

E�2B*-�DNA/3Ȋ¡µǵ�Úŗ�F�X��h�ưʙ3ğçIŌ�ʋ
�! 45, 46, 47 (Fig. 8)�E-Tm|��ʧ®Ĩ@ýƱ2�v`l�3Ɂɺœ½˔2
BDX��h�ưʙ�Úŗ�F-�E�Ǫ2�E-Tm|��ʧ®Ĩ3ȁǰ�¢
ʛ�-�Eęü4�v`l� H3 4 9 ǹȈ3�_�Ƽė��2Lbh�ç½˔
�F-�DNA/3Ȋ¡µǵ�ʶĲ�FE��ƒ.�ʧ®Ĩȁǰ�ʶĲ�F-�
Eęü24�v`l� H3 3 9 ǹȈ3�_�Ƽė4�h�ç½˔�F-�X�
�h�ưʙ�Ñˁ��ʐÐǍšçĎĨA RNA�����c/ DNA/3Ȋ¡µ
ǵ�ŰÚ�FE 48��'�*-�v`l�½˔4 E-Tm|��ʧ®Ĩȁǰ3Q
x_PqjMiX1Úŗ2ʮɭ.�E��Ô�*-�E� 
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11. ʐÐŰÚɪĎĨ CtBP 
� EMTɾĹƙ2�E-Tm|��ʧ®
Ĩ/Ȋ¡µǵ!Ev`l�3Ɂɺœ

½˔24 CtBP /��ʐÐŰÚɪĎ
Ĩ�ʴ��-�E� 
� CtBP 4�LkrON�`ǶƤ3
E1A f�uXʈ2ȵü!EÔĨ/�
-ýĮ�F' 49�vl24Ȋýš3˙

� CtBP1 / CtBP2 �ƝE�ˢ+2
ƵɌȃ1ŃǺ4:/J0ƖC�2�

F-�1�@33�CtBP2 (�Ir
iXLOl�'�O`�Ɉǳɛƻ.

�E��Ô�*-�E 50� 
� CtBP 4ʐÐŰÚĎĨ ZEB1 /ȵü��ëʁ�- E-Tm|��ʧ®Ĩ3ȁǰ
IŰÚ!E� 44�CtBP/ ZEB13ȵü� ERK3Ǎšç2BD¢ʛ!E�10
�ȏCF-�E 51� 
� �C2 CtBP ȵüf�uXʈ3`X��o�Yį˗2B*-�ʐÐŰÚĎĨ

Fig.8 v`l�3Ɂɺœ½˔ 

Table.2 CtBPȵüf�uXʈ 
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3=1C"�v`l�½˔ʬȯ (Histone Deacetylase, HDAC A Histone 
methyltransferase, HMTase10)/@ȵü!E��ƖC�2�F�CtBP�ʐ
ÐŰÚĎĨ/v`l�½˔ʬȯ3ȵüI«¥�-ʐÐŰÚɬü³3\L/1E

� � Ô � * - � E 52 
(Table. 2 Üˋ)�CtBP 2
4 DNA ȵüɌ�1��ì
Ǭ.ʧ®ĨȁǰIŰÚ!E

�4.�1���DNA ȵ
üɌIŵ+ ZEB /ȵü!
E�2B*-�v`l�½

˔ʬȯI E-Tm|��ʧ
®Ĩ2�X��l��Qx

_PqjMiX2ʧ®ĨȁǰIŰÚ!E (Fig. 9) � 
� CtBP/%3ȵüÔĨ/3ȵüƱŋ24ǪŚ��E�CtBPȵüÔĨ3ġ�4
PxDLS/��L�rʭʪÖIƝ�-�D (Fig. 10)��3ʪÖ2ğǺIĹÉ!E
/ CtBP/3ȵü�ǘō!E��ȏCF-�E 44, 53, 54�ZEB103ʐÐŰÚĎ
Ĩ4 PxDLS ]NlI¥�- CtBP /ȵü�-�E��v`l�½˔ʬȯ4
PxDLSʪÖIŵ'"�Ø3ȵüƱŋ2B*- CtBP/ȵü�-�E/ɂ�CF
-�E� 
 CtBP3 NƠÀ24 PxDLSȵüm�N�
��D��3m�N�� PxDLS]Nl/3
ȵü2ʮɭ.�E��ưʙǳǩĪȃ2ƖC

�2�F' 55��C2��3ȵü]Nl2ǣ

ğǺ (A52E�V66R)IĹÉ!E/�PxDLS
ʪÖ/3ȵü�˒ɢ2ǘō!E��ƖC�

2�F-�E 55 (Fig. 11) � 
Fig.10 CtBPȵü\�b�]`ʪÖ 

Fig.9 CtBP4 ZEB2BD E-Tm|��ʧ®ĨʔÁ2ĽĒ�� 

v`l�½˔ʬȯI�X��l!E 
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� CtBP4�EMTɾĹƙ2ȁǰ�ǒĥ!E E-Tm|��ʧ®Ĩ3ȁǰŰÚ3=
1C" 56�p21�Noxa�Bax 10hPiX�N�lƵưAL�l�^`2ʴʚ
!Eʧ®Ĩ3ȁǰŰÚ2@ʴ�!E 57, 58, 59�����%3ʾ203B�1ʐÐ

ŰÚĎĨ2B*-Ʋȃʧ®Ĩ2�X��l�FE�103Í³ȃ1ÔĨ�To

a�4ƖC�2�F-�1�� 
 
� ©�3B�2�EMT ɾĹƙ2 TGFβÛǟ¹ĩȃ2 ERK Ǎš�¢ʛ!E��
<' EMT ɾĹƙ2 CtBP � E-Tm|��ʧ®Ĩ3ȁǰŰÚ2Ĵ��-�E�
�Ô�*-�E�CtBP 2BE E-Tm|��ʧ®Ĩ3ȁǰŰÚƵư4ƖC�2
�F++�E��ERK�03B�2 EMTɾĹƙ2��E E-Tm|��ʧ®Ĩ
3ȁǰŰÚ2ʴ��-�E3�4�Ɩ.�E�%�.�ERK/ CtBPI«¥!
EÔĨ�ĩĒ��E-Tm|��ʧ®Ĩ3ȁǰÚŗIŴ*-�E3.41��/
ɂ�'�EMTɾĹƙ2��E ERKȴʎ3ȱɉƵɌÚŗƵưIɵƖ!9��ħ
?2 ERKƑɰėʈÔĨ3żȰIɧ*'� 
� ơȒȟ.4Ƒɰ ERKėʈÔĨ/�-MCRIP1IýĮ���F� CtBP/ȵ
ü!E�IƖC�2�'��C2�MCRIP1� ZEB/ CtBP/3ȵüIȤüʶ
Ĳ!E�2BD�CtBP3ʐÐŰÚɪĎĨ/�-3ƵɌIʶĲ�-�E�IɵƖ
�'�<'��3ÔĨ�Toa�� EMT3Úŗ2ʮɭ.�E�IƖC�2�'� 
 
 

Fig.11 CtBP13�Ʒưʙ 
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ȥˣȢ� ȵƧ 
 
1. Ƒɰ ERK ėʈÔĨ MCRIP1 3ýĮ 
�  EMT ɾĹƙ2��E ERK
�ǎ3ʧ®ĨȁǰÚŗƵưI

ɵƖ!E�IȈȃ/�-�ERK
ėʈÔĨ3żȰIʬǀ`��

sNz�imǈ2BDɧ*'�

į˗3ñǱ4©�3Ʊ.�E�

ERK 4 Ser-Pro �E�4
Thr-Pro/��L�rʭʪÖI
��ʭç!E{���Ŷÿš

3b��`�So�Vn�c

.�E 6�%�.�}Nl24

PLK23 Polo boxm�N�IÙ
ǵ�' (Fig.12 a)��3 Polo box
m�N�4��ʭç�F'

Ser-Pro �E�4 Thr-Pro 2ȵ
ü!E��ȏCF-�E 60, 61, 62 (Fig.12 b) �ERK��ʭç\�b�]`ʪÖ

/ Polo boxm�N�ȵüʪÖ/�
Ìʗ.�E�IÙǵ��`X��

o�Yį˗Iɧ*'� 
� ʬǀȱɉ2 Polo box m�N� 
(PBD) ȁǰ}Xf��ERK2ŢŅ
ȃǍšĔğǺ³ (ERK2 PD)ȁǰ
}Xf� �ô6 cDNA (Ʌɘ�ɏ�
ɈȆǶƤ) �Nz���Iʧ®Ĩ
ĹÉ�'�ʬǀȱɉÎ.ȁǰ�'

cDNA �Nz���ǶƤ3f�u
Xʈ  (Đ�  ȂČɴ� Prey) �
ERK ėʈÔĨ.�*'ęü24�Fig.13 ʬǀ`��sNz�imǈ3ƳŋĐ 

Fig.12  PLK2/ Polo�iX`m�N�3ȵüƱŋ 

(a) PLK2 �Ʒưʙ 

(b) Polo �iX`m�N�3ȵüƱŋ 
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Ìȁǰ�#'ǍšĔ ERK2 2B*-��ʭç�FE�%3ȵƧ�}Nl.�E
Polo boxm�N�2ȵü��LexA3ʐÐǍš�¢ʛ!E�ƜȲȃ2����f
�ʧ®Ĩ.�E His3ʧ®Ĩ3ȁǰ�ɾĹ�F�HisƶƂĖē�.ǳɆùɌ/1
E(Fig. 13) �His ƶƂĖē�.ǳɆ�'ʬǀȱɉ�C{�`�mIȬɫ��
cDNAI\�m!E ORFˏĕ3=IǪǺȃ2 PCR.Ĝņ��%3ʪÖIɵʀ
�'��B% 3.75×105¾3 cDNA I`X��o�Y�'ȵƧ�ERK ėʈÔĨ
3¿ɪ/�-�USP11�STMN2�CIB10�ɬƊ3ÔĨIýĮ�'(Table. 3)�
�FC3¿ɪÔĨ3Î�CIB 4Ɠ2 PLK2 3ȵüÔĨ/�-Ęă�F-�D�
<'STMN2 (Stathmin-like 2)4ERK3ėʈÔĨ/�-Ęă�F-�E��C
63, 64�į˗ȭ�ƵɌ�-�E��Ȗ�F'��FC3ÔĨ©Ġ2�ƵɌƟȏ3

Ƒɰʧ®ĨIýĮ��ơȒȟ.ƖC�2�'ƵɌ2ė,��MCRIP1 
(MAPK-regulated Co-Repressor Interacting Protein 1) /Ćþ�'�� � �  
 
 

�  MCRIP1 ���ʭçˇǪǺȃ2���f�ʧ®Ĩ3ȁǰIɾĹ�'ɺ.4
1��IɻƖ!E'?2�ʯǳĔ MCRIP1ô6 ERK��ʭç]NlIL�o
�2Ƚƀ�'MCRIP1 ȁǰ}Xf�(��ʭç]Nl3ýĮ4 Fig. 20)�ǍšĔ
ERK�LexA-PBDô6 LexA-PBD mutant (W507F�H629A�K631M) ȁǰ}
Xf�IʬǀȱɉÎ2ʧ®ĨĹÉ��v`h_�ƶƂĖē�.Ė˕�'�%3

ȵƧ�ʯǳĔMCRIP1Iʧ®ĨĹÉ�'ʬǀȱɉ(�.ǳɆ�ɳķ�F'��
ƒ�PBDğǺ³Iȁǰ�#'ęüA�ERK��ʭç]NlIL�o�2Ƚƀ�
'MCRIP1Iȁǰ�#'ęü4�MCRIP1/ PBD�ȵü.�1�'?2�ʬ

Table.3 ýĮ�' ERKėʈ¿ɪÔĨ 
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ǀȱɉ�ǳɆ�1�*' (Fig. 14)�©�3ȵƧ�C��ɹ3`X��o�Yį
˗�ƵɌ�-�D�MCRIP1� ERK.��ʭç�FE��Ȗĉ�F'� 
 
 

 
2. MCRIP1 L�rʭʪÖɵƦ 
� Ʒ2MCRIP1�¦3Ȝ.¼ĩ�F-�E�IBLAST]�h2BDƭȰ�'�
%3ȵƧ�MCRIP1 4˚�Cvl2ɚEɍƬåǩʳ.¼ĩ�F-�E��Ô�
*' (Fig. 15) ��h�yʪÖɵƦ2BD�MCRIP14 NƠÀ2 4+3 SP/TP
��ʭç�h�yIƝ�-�E��Ô�*' (S4�S18�S21�T30) �<'�
�FC3�)�21 ǹȈ3b��Ƽė/ 30 ǹȈ3`�So�Ƽė3=�ʛçȃ
2¼ĩ�F-�E��ƖC�21*'(Fig. 15 ʉČɴ)��C2�MCRIP13 C
ƠÀ24 CtBPȵü�h�y.�E PxDLS�ĩĒ�-�E��ƖC�21D�
�3]Nl�ɍƬåǩʳ.¼ĩ�F-�E�@ƖC�21*'(Fig. 15 ȸČɴ)� 

Fig.15 MCRIP13�ʩ3 ERK��ʭç]Nl (ʉČɴ) / CtBPȵü]Nl (ȸČɴ) 4ɍƬ

åǩʳ.¼ĩ�F-�E� 

 

Fig.14 MCRIP14ʬǀȱɉÎ. ERK2BD��ʭç�FE� 

ʬǀ`��sNz�im�ƵɌ�-�E�Iȕɽ�'� 
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3. MCRIP1 ű³3µɫ/ MCRIP1 3ȁǰɵƦ 
� Ʒ2�MCRIP1f�uXʈ3ȁǰIɵƦ!E'?�űMCRIP1ű³Iµɫ�
'�Ģɓɠ.Ģʰȁǰ�#' GST-MCRIP1 ILyMojMȬɫ��GST fY
I{�jL�c.ÕƐ��MCRIP1f�uXʈ
IŖ'��FIǵ�-�ű MCRIP1 ��X�
�n�ű³Iµɫ�' (Ʃŋȗ`X��2¹
ˑ) �µɫ�'ű³�ȱɉÎ3MCRIP1f�u
XʈIǪǺȃ2ɽʄ!E�0��ƭɻ!9��

©�3į˗Iɧ*'�HEK293ȱɉ2MCRIP1
ȁǰ}Xf�Iʧ®ĨĹÉ��24ƙʳœ2ȱɉ
ųÓǓIµɫ�'��FIɼƏ/�-

SDS-PAGE Iɧ���z��2ʐÐ��ű

MCRIP1 ű³Iǵ�-OP`f�z�ijM�
YIɧ*'�%3ȵƧ�MCRIP1 3žĮÔĨʰ
/:;ý ±Ƚ2ǪǺȃ1t

�m�ƭÓ�F'  (Fig. 16
ł) �<'�ű MCRIP1 ű³
/ű³µɫ2ǵ�' MCRIP1
Ȭɫf�uXʈ/Iõŝ�#�

űMCRIP1ű³3űñɽʄʩ
±I�`X�'��3ű

MCRIP1 ű³-MCRIP1 ɬü
³Iǵ�-ýƱ3ȱɉųÓǓ

.OP`f�z�ijM�Y

Iɧ*'/�G�MCRIP1
/şHFEt�m4ƭÓ

�F1�*'  (Fig. 16
ú) �©�3ȵƧ�C�µ
ɫ�'ű MCRIP1 ű³4
ǪǺȃ2 MCRIP1 f�u
XʈIɽʄ!E�Iȕɽ�'� 
� �C2�MCRIP1 �03Ȝ˓3Ė˕ȱɉAȳȼ.ȁǰ�-�E�IɵƦ!E

Fig.16 űMCRIP1ű³hPiX 

űMCRIP1ű³4MCRIP1I 

ǪǺȃ2ɽʄ!E� 

Fig.17 Ė˕ȱɉ/ûȳȼ2��EMCRIP1ȁǰuf��ɵƦ 

(a) Ė˕ȱɉ2��EMCRIP1 mRNA/MCRIP13ȁǰɵƦ� 

mRNA3ȁǰʰ4f�uXʈ3ȁǰʰ/:;Ȋʴ�-�E� 

(b) �O`3ûȳȼ2��EMCRIP1ȁǰuf��IɵƦ� 

ƛʠȃ1ȁǰ�ɳķ�F'� 
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'?2©�3į˗Iɧ*'�HEK293 (vlɈÈɑɘǶƤ)�H1299 (vlˇĺȱ
ɉɇǿǶƤ)�HeLa  (vlĨıːǿǶƤ)�MCF7 (vl�ǿȱɉǶƤ)� A549 (v
lɇɉėŉ�ȄɔǿǶƤ)�T24ȱɉ (ɕɊǿǶƤ)� U2OS (˘ɄɒǶƤ) ȱɉ
2��EMCRIP1 mRNAIêĮʰ RTPCRǈ2BD�<'MCRIP1f�uX
ʈ3ȁǰʰIOP`f�z�ijM�Yǈ2BDƭɻ�'�%3ȵƧ�ûȜĖ

˕ȱɉ2��EmRNA/f�uXʈ3ȁǰʰ�:;Ȋʴ!E��ƖC�/1*
'(Fig. 17a)�<'��O`3ûȳȼ�CȱɉųÓǓIµɫ��MCRIP13ȁǰ
IOP`f�z�ijM�Y2BDɵƦ�'�%3ȵƧ�:;Ê-3ȳȼ.ȁ

ǰ�ȕɽ.�'@33�ɐɘ�ɋɔ�Ȅɖ2��-ȁǰʰ�˒ɢ2˙���Ɩ

C�21*'(Fig. 17b)� 
 
4. MCRIP1 4 ERK 2
B*-ǪǺȃ2��ʭ

ç�FE 
� ȶ�-�MCRIP1 �
MAP Vn�c.��ʭ
ç�FE�Iƭɻ!E'

?2�in vitroVn�cL
i b N I ɧ * ' �

HEK293 ȱ ɉ 2 û Ȝ

MAPK Vn�cô6

MAP Vn�cȁǰ}X
f�IĹÉ��ȱɉųÓ

ǓIµɫ�'�%3œ�

ÇǼǅʷIɧ��Ǎšç�

F-�1� MAP Vn�c
ô6ǍšĔ MAP Vn�c
IȬɫ�'�Ȭɫ�'MAP
Vn�c2�ĢɓɠIǵ�

-ĢʰȬɫ�' MCRIP1
�\�wn�lf�uXʈ

Iėʈ/�-ã���C2

Fig.18 MCRIP14 ERK2B*-ǪǺȃ2��ʭç�FE� 

(a) Ȭɫ�' GST-MCRIP1Iėʈ/�-�ûȜMAPK2 

BE��ʭçI in vitro Vn�cLibN2BDƭɻ�'� 

MCRIP14 ERK2BDǪǺȃ2��ʭç�FE� 

(b) MCRIP1/ûȜMAPK3Ìǅį˗�HEK293ȱɉ2 

ûȜ HA-MAPKô6 Flag-MCRIP1IʡÞȁǰ��24ƙʳ 

œ2ȱɉųÓǓIµɫ�'�Flagű³.ÇǼǅʷ��Ìǅ 

�'MAPKIOP`f�z�ijM�Y2BDɵƦ�'� 
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γ32P-ATPIã�-ʬȯõŝIɧ*'�%�-�MCRIP12BEγ32P3÷Dʓ=
IS�l�_SY�yM�2B*-ƭÓ�'�%3ȵƧ�MCRIP1 � ERK 2
BD��ʭç�FE��ƖC�21*'(Fig. 18a)��ƒ.�p38 A JNK 10
3`l�`ŝȧšMAPVn�c4MCRIP1I��ʭç�1���Ô�*'� 
� <'�ȱɉÎ2û MAPVn�c/ MCRIP1IÌȁǰ���ÔĨʳ3ȵüI
Ìǅį˗2BDƭɻ�'�%3ȵƧ�ERK / MCRIP1 /3ȵü4ɳķ�F'
��p38A JNK/MCRIP1/3ȵü4ɳķ�F1�*'(Fig. 18b)�©�3ȵ
Ƨ�C�MCRIP1� ERKB*-3=ǪǺȃ2��ʭç�FE��Ȗĉ�F'� 
 
� Ʒ2 MCRIP1 �ȱɉÎ
. ERK 2BD��ʭç�
FE�ƭɻ!E'?2©�

3į˗Iɧ*'� 
� ��ʭç�F'f�uX

ʈ4 SDS-PAGE .3Țå
Ŋ�ʝ�1E���E�%

�.�HEK293ȱɉIEGF
.Ûǟ�- ERK ǍšI¢
ʛ � # E � 2 B D �

MCRIP1 3^ylLi{
�ɳķ�FE�IOP`

f�z�ijM�Y2B

Dƭɻ�'�%3ȵƧ�

ERK 3Ǎšç2¯�^y
lLi{�' MCRIP1 
(EGFÛǟœ 1ƙʳ.ƜĢ) 
3ɣȝ�ɳķ�F'(Fig. 
19a)�<'�p38 A JNK
2B*-@ MCRIP1 �^
ylLi{!E�Iƭɻ

!E'?2�Lod�N^

�Ûǟ2BD`l�`ŝ

Fig.19 MCRIP14 EGF�ǎ3Vn�c2B*-��ʭç�FE� 

(a) MCRIP14 ERKǍšçÛǟ2BD�^ylLi{!E�HEK 

293ȱɉ2 EGF (100 ng/ml) Iǖã��Ûǟœûƙʳ.ȱɉų 

ÓǓIµɫ�'��FIǵ�- SDS-PAGEIɧ��űMCRIP1 

ű³Iǵ�-OP`f�z�ijM�YIɧ*'� 

(b) MCRIP14 p38A JNK3ǍšçÛǟ.4^ylLi{�1�� 

HEK293ȱɉÎ3 p38ô6 JNKIǍšç!E'?2Lod� 

N^� (10 µg/ml) .Ûǟ�'�Ûǟœ 20Ô.ȱɉųÓǓIµɫ 

��OP`f�z�ijM�YIɧ*'� 

(c) ERKǍšçÛǟ2BEMCRIP13^ylLi{4��ʭç�ñ 

Ď.�E�HEK293ȱɉ2 Flag-MCRIP1IʡÞȁǰ��TPA 

.Ûǟ�'�Flagű³.ÇǼǅʷ��MCRIP1IȬɫœ�L�T� 

�`yKf�c�E�4�`yKf�cʶĲÝIã�-�30�. 30Ô 

ʳɎ��ʭçõŝIɧ*'� 
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ȧšMAPVn�c3ǍšçIɾĹ��ýƱ3į˗Iɧ*'�%3ȵƧ�p38A
JNK3ęü4Ǎšç�-@MCRIP13^ylLi{4ɳķ�F1�*' (Fig. 
19b) �<'��3^ylLi{���ʭç2¹ĩ�-�E�Iȕɽ!E'?2
L�T��`yKf�cLibNIɧ*'�%3ȵƧ��`yKf�cÒǱ2

BDMCRIP13^ylLi{�ǒĥ�''?�EGFÛǟ2BEMCRIP13^
ylLi{4��ʭç.�E��Ȗ�F' (Fig. 19c)�©�3ȵƧ�C�
MCRIP1 4 EGF 103ĜƽÛǟ.Ǎšç!EVn�c2BD��ʭç�FE
��Ȗ�F'� 
 
5. MCRIP1 S21 / T30 4 ERK 2B*-��ʭç�FE 
� Ʒ2�ERK2BEMCRIP13��ʭç]NlIýĮ!E'?2�in vitroV
n�cLibNIɧ*'�MCRIP14 NƠ2 4+3 ERK��ʭç�h�yʪ
ÖIƝ�-�E (Fig. 15)�%�.��FC3b���`�So�ƼėIL�o
�2Ƚƀ�'MCRIP1ğǺ³3�\�wn�lf�uXʈIĢɓɠIǵ�-Ȭ
ɫ�'��3�\�wn�lf�uXʈIėʈ/�-ǵ�- in vitroVn�cL
ibNIɧ*'ȵƧ�21 ǹȈ3b��Ƽė/ 30 ǹȈ3`�So�ƼėI%F
&FL�o�2Ƚƀ!E/���ʭç^Yn��ǘō���C2�ƼėIL�

o�2Ƚƀ!E/BD^Yn��ǘō!E��Ô�*' (Fig. 20a) �©�3ȵ
Ƨ�C�MCRIP1 S21/T30�ERK2B*-��ʭç�FE��Ȗĉ�F'� 
� Ʒ2�ȱɉÎ.@ýƱ2MCRIP1 S21/ T30���ʭç�FE�IɵƖ!E
'?2�HEK293ȱɉ2MCRIP13 S21/ T303L�o�ȽƀğǺ³Iȁǰ
!E{�`�mIʧ®ĨĹÉ��EGFÛǟ2¹ĩ�-^ylLi{!E�0�
�ƭɻ�'�%3ȵƧ�ʯǳĔ MCRIP1 4 EGF Ûǟ2¹ĩ�-^ylLi{
!E��ɳķ�F'��ƒ�21 ǹȈ3b��Ƽė/ 30 ǹȈ3`�So�Ƽė
IL�o�2Ƚƀ�'ğǺ³ (MCRIP1 S21A, T30A) 4 EGFÛǟ2B*-@
^ylLi{�ɳķ�F1�*' (Fig. 20b) �©�3ȵƧ�C�ȱɉÎ.@
MCRIP1 S21/ T30���ʭç�FE�/�Ȗ�F'� 
 Ʒ2�Ė˕ȱɉÎ.įʾ2 S21 / T30 ���ʭç�FE�I��ʭç SP/TP
ű³Iǵ�-ƭÓ�'�%3ȵƧ�ʯǳĔMCRIP1/ì�ȽƀğǺ³MCRIP1 
S21A�MCRIP1 T30A4��ʭç�F-�E��ƖC�21*'������
L�rʭ3L�o�ȽƀğǺ³2��-4^Yn��ƭÓ�F1�*' (Fig. 
20c) �©�3ȵƧ�C�ȱɉÎ2��-@ MCRIP13 S21/ T30� ERK2
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BD��ʭç�FE��ƖC�21*' (Fig. 20d, Fig. 15ʉČɴ)� 



Fig.20 MCRIP1�S21�T30!ERK�'��W[ïx�+*��
(a) MCRIP1 ERKW[ïx9[>[:=ír,.VI[Ö¢��W9[LH[F@[K7
æ,Ïà���+,�æ���in vitro5H\?.C>0,Þ���HEK293Ò×�HA-
ERK2z"´��MEK,ìf��k���Ò×�p¶,ià��HA�h�MAPK,jÃ³
÷��´��ERK2,»ÂÅ�Ïà����+�~ÍMCRIP1�Âh�γ32P-ATP ,w	��
30��30qôîÑ{�,Þ���MCRIP1 γ32P-ATP |)ê$,3\FV<38V
M/\�®p����
(b) HEK293Ò×�ñ¾�MCRIP1z"MCRIP1 S21A/T30A,ëvÄ¼��EGFt¹�*
�!U0126·w�'��ERK ´�x��s,�+�+å���� Óªç�*MCRIP1
 ;MF.CO,12=@[NZCD/[8�')®ã����
(c) MCRIP1 S21�T30!Ò×m�ERK�'��W[ïx�+*�W[ïxSP/TP�h,À
���MCRIP1 W[ïx:0F ��,Þ���~ÍMCRIP1�´��MEK,HEK293
Ò×�ëvÄ¼��ERK�'*MCRIP1 W[ïx,å����Flag�h�')MCRIP1
,Ïà��W[ïxSP/TP�h,À��12=@[NZCD/[8,Þ����
(d) MCRIP1!ERK�'��21ÁÇ >W[²��30ÁÇ =Y3I[²��W[ïx�
+*��

 

24�
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6. MCRIP1 4 CtBP /ȉŽȃ2ȵü!E 
� MCRIP13 CƠ24 CtBPȵü�h�yʪÖ�ĩĒ���+ɍƬåǩʳ.¼
ĩ�F-�E��ʪÖɵƦ2BDÔ�*-�E (Fig.15 ȸČɴ) �%�.�
MCRIP1� CtBP/ȵü!EùɌšIƭɻ�'�%3'?2�HEK293ȱɉ2
CtBP�MCRIP1ȁǰ}Xf�Iʧ®ĨĹÉ��ȱɉųÓǓIµɫ�-Ìǅį˗
Iɧ*'�%3ȵƧ�MCRIP1�CtBP/ȵü!E�IƖC�2�' (Fig   21a, 
b) �<'�HEK293ȱɉ3ÎĒšf�uXʈýĞ3ȵü@ýƱ3ƒǈ2B*-
ȕɽ�'  (Fig. 21c, d) � 
� �C2�MCRIP1 / CtBP �ȥ�3f�uXʈI¥�-.41��ȉŽȵü
�-�E�0��Iƭɻ!E'?2Ȭɫf�uXʈIǵ�-GST{�gO�L
ibNIɧ*'�%3ȵƧ�MCRIP1/CtBP�ȉŽȵü!E��Ô�*' (Fig. 
21e) �<'�Ė˕ȱɉ�CȬɫ�'ǍšĔ ERKğǺ³/ MCRIP1I ATPĩ
Ē�.õŝ����ʭçIɾĹ�'MCRIP14 CtBP/3ȵü�ǘō!E�/
�Ȗĉ�F'� 
 
 
 



Fig.21 MCRIP1!CtBP�È¡Å�Ó��*��
(a, b) MCRIP1�CtBP!Ó��*�HEK293Ò×�Flag-MCRIP1�Myc-CtBP,ëvÄ¼�� 
Flag�*�!Myc�h�jÃ³÷��l³��CtBP�*�!MCRIP1,12=@[NZCD 
/[8�')®p���Ëy, Myc-CtBP�*, jÃ³÷�À���h ðò�
(c, d) HEK293Ò× m��MCRIP1�CtBP� l³�ý�Ò×�p¶,ià��CtBP�h 
z"MCRIP1�h�jÃ³÷��l³��MCRIP1z"CtBP,12=@[NZCD/[8� 
')®p���Ëy, CtBP�*,jÃ³÷�À���h ðò�
(e)  MCRIP1�CtBP!È¡Å�Ó��*�MCRIP1�CtBP�È¡Ó��*d,�Ïà@[K 
7æ,À��GSTOXA1[.C>0�')§(�����(Ê-aY\[)�#���üÒ×m 
�Ä¼��Ïà��ERK´���Âh�(ERK2(PD)) �{�������¯�OXA1[.C 
>0,Þ���(}Y\[)� 
**, GST-MCRIP1 qâ¿º�

26�
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7. MCRIP1 4 CtBP /ÌĽĒ��CtBP 3ƵɌIʶĲ!E 
� <'��ÔĨ3ȱɉÎ2��EĽĒʩ±Iʁ9E'?2�HeLa ȱɉ2
Flag-MCRIP1/Myc-CtBPIʡÞȁǰ��%F&F3fY2õŝ!Eű³.Ç
ǼƨɝI�'�%3ȵƧ�MCRIP1 / CtBP 4�"F@ȱɉÎÊ³2ÔƉ�-
�E��%3ġ�4ƪ2ĽĒ�-�E��Ô�*'  (Fig. 22a) � 
� Ʒ2�MCRIP1�CtBP3ƵɌI03B�2Úŗ�-�E�Iʁ9E'?2�
E-Tm|�����f�LibNIɧ*'�CtBP 4 E-Tm|��ʧ®Ĩ3ȁ
ǰŰÚ2ƵɌ�-�D��3į˗4 CtBP 3ǍšIǚĮ!Eʾ2B�ǵ�CF
EŮǈ.�E 65�ɵƦ3ȵƧ�MCRIP13ʧ®ĨĹÉʰ3Ĝã2¯� CtBP3
ƵɌ�ʶĲ�F-�E-Tm|��{���f�3Ǎš��ƕ!E��Ô�*'  
(Fig. 22b) �©�3ȵƧ�C�MCRIP14 CtBP2BE E-Tm|��ʧ®Ĩ3
ȁǰŰÚIɵʺ!E��Ȗĉ�F'� 
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Fig.22 MCRIP1!CtBP�l����CtBP ±Ø,ö��*���
(a) MCRIP1�CtBP!l����`q�!b�m������*�HeLaÒ×�Flag- 
MCRIP1z"Myc-CtBP,ëvÄ¼��`q� ��,jÃ«Û�')®p����
(b) MCRIP1!CtBP én�sß����� ±Ø,ö��*�U2OSÒ×�E-4GPW[ 
OZU\@\ ^µ�X;M2V\?,Õ��OV=SG�ñ¾�MCRIP1,ëvÄ¼��� 
24¨ô��X;M2V\?.C>0,Þ��� 
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8. MCRIP1 3��ʭç4 CtBP / MCRIP1 /3ȵüIŰÚ!E 
� ȶ�-�ERK2BEMCRIP13 21ǹȈ3b��Ƽė/ 30ǹȈ3`�So
�Ƽė3��ʭç��MCRIP1 3ĽĒAīĮš2őˊ!E�ƭɻIɧ*'�%
3ȵƧ���ʭç2B*-MCRIP1əʏ3ĽĒAīĮš2ğç�ǥ���Ô�
*'� 
� %�.�ERK2BEMCRIP13��ʭç��CtBP/MCRIP1/3ȵü2
őˊ!E�0��Iƭɻ�'�ħ?2MCRIP13��ʭç]NlI 2+/@L
�o�2Ƚƀ�'ğǺ³ (MCRIP1 AA) /�L`u�W�ʭ2Ƚƀ���ʭç
Iƅũ�'ğǺ³ (MCRIP1 DD) IµŬ�' (Fig. 23a) � 
� �FC3ğǺ³Iǵ�- CtBP /3ȵüIÌǅį˗2BDƭɻ�'ȵƧ�
ERK2BE��ʭçIƅũ�'MCRIP1 DD4�CtBP/3ȵü�ǘō!E�
�Ȗ�F' (Fig. 23b) � 
� <'�ERK�ǎ3Vn�c.�EMEK3ŢŅȃǍšĔğǺ³Iʧ®ĨĹÉ
��ERK2BEMCRIP13��ʭçIɾĹ!E/�MCRIP1/ CtBP3ȵü
�ǘō!E��Ô�*'��ƒ. ERK ǍšçIɾĹ�-@�ERK ��ʭç]
NlIL�o�2Ƚƀ�'MCRIP1 AA.4�CtBP/3ȵü�ȷŵ�F' (Fig. 
23c) �©�3ȵƧ�C�ERK2BEMCRIP13��ʭç� CtBP/3ȵüI
ǘō�#E��Ô�*'� 
� �C2ÎĒšf�uXʈýĞ.@ýƱ2�TPA Ûǟ2BE ERK Ǎšç.�
MCRIP1/ CtBP/3ȵü�ǘō!E�IƖC�2�' (Fig. 23d) � 
� Ʒ2�MCRIP13��ʭçIƅũ!EğǺ³ (S21D�T30D� S21D/T30D) �
CtBP 3ʐÐŰÚɪĎĨ/�-3ƵɌIʶĲ.�E�0��Iƭɻ!E'?2�
E-Tm|�����f�LibNIɧ*'�%3ȵƧ��"F3��ʭçƅũ
ğǺ³@�ʯǳĔMCRIP1/ǁʑ�- E-Tm|��{���f�Ǎš3�ƕ4
ɳķ�F1�*' (Fig. 23e) �©�3ȵƧ�C�MCRIP14 ERK2BE��
ʭç. CtBP/3ȵü�ǘō!E���C2MCRIP1� CtBP3ʐÐŰÚɪĎ
Ĩ/�-3ƵɌIʶĲ!E'?24�MCRIP1 / CtBP /3ȵü�ʮɭ.�E
��Ȗ�F'� 



Fig23. ERK�'*MCRIP1 W[ïx!MCRIP1�CtBP Ó�,¸���*��
(a)  MCRIP1 ERKW[ïx:0F,.VI[�Ö¢���Âh (MCRIP1 AA) �.=KV6[ï�Ö¢��� 
Âh�(MCRIP1 DD) ,ià��� 
(b) MCRIP1W[ïx£��Âh (MCRIP1 DD) !CtBP�Ó�����HEK293Ò×�~ÍMCRIP1z"� 
CtBP,ëvÄ¼��l³�ý,Þ���Ëy, Myc-CtBP�*,jÃ³÷�À���h ðò�
(c) ERK�'*MCRIP1 W[ïx!�MCRIP1�CtBP� Ó�,¸���*�HEK293Ò×�~ÍMCRIP1� 
CtBP,ëvÄ¼����(�´��MEK,ëvÄ¼���ERK�'*MCRIP1 W[ïx,å����Ò× 
�p¶,ià��l³�ý,Þ���Ëy, Myc-CtBP�*,jÃ³÷�À���h ðò�
(d) ERK´�x�')�HEK293Ò× m��MCRIP1�CtBP Ó�!¸��*�HEK293Ò×,TPA 
 (50ng/ml) �20qôt¹��Ò×�p¶,ià����+,ä¤����l³�ý,Þ��� 
Ëy, CtBP�*,jÃ³÷�À���h ðò�
(e) MCRIP1W[ïx£��Âh ëvÄ¼�!E-4GPW[YQ\@\´���#)�w����U2OSÒ× 
�~ÍMCRIP1W[ïx£��Âhz"�E-4GPW[OZU\@\ ^µ�X;M2V\?,Õ��OV= 
SG,ëvÄ¼���24¨ô��X;M2V\?.C>0,Þ�YQ\@\´� ®ã,Þ���*, P<0.05 
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9. MCRIP1 PxDLS ]Nl4 CtBP /3ȵü2ʮɭ.�E 
� Ʒ2�MCRIP1 / CtBP 3ȵü]NlIǄĮ!E'?2�%F&F3ğǺ³
Iµɫ��Ìǅį˗Iɧ*'�MCRIP14�CtBPȵü]Nl.�E PxDLSʪ
ÖIƝ�-�E�CtBP/3ȵü�Ęă�F-�E ZEB103ʐÐŰÚĎĨ@
�3L�rʭʪÖIƝ�-�E (Fig. 10) �%�.�MCRIP1 @ýƱ3ȵüƱ
ŋ.�E�Iƭɻ!E'?2 MCRIP1 3 PxDLS ]NlğǺ³IµŬ�' 
(MCRIP1� BM1, BM2) 65, 66 (Fig. 24a)��FC3MCRIP1ğǺ³Iǵ�-�
CtBP /3ȵüIÌǅį˗2BDƭɻ�'�%3ȵƧ�MCRIP1 BM ğǺ³.

4 CtBP/3ȵü�˒ɢ2ǘō!E��Ô�*'� (Fig. 24bł)� � 
� <'�ưʙǳǩĪȃ1ɵƦ2BD�CtBP3 NƠ24 PxDLS]Nl/3ȵü
2ʮɭ1m�N��ĩĒ�-�E��ƖC�2�F-�D�PxDLS]Nl/3
ȵü2ʮɭ1L�rʭ@ýĮ�F-�E(Fig. 11) 55�%�.�ƴȡ�F-�E

CtBP PxDLSȵüm�N�3ǣğǺ³ (CtBP A52E, V66R) /MCRIP13Ì
ǅį˗Iɧ*'�%3ȵƧ��"F3 CtBPǣğǺ³2��-@MCRIP1/3
ȵü�ǘō!E��Ô�*'(Fig. 24bú)�©�3ȵƧ�C�MCRIP1 4 CƠ
À2ĩĒ!EPxDLS]NlI¥�-CtBP/ȵü�-�E��ƖC�21*'�
<'�CtBP4 NƠÀ2ĩĒ!E PxDLSȵüm�N�I¥�-MCRIP1/ȵ
ü!E��ƖC�21*'� (Fig. 24c)� � 
� �C2�MCRIP1 � CtBP 3ƵɌIʶĲ!E'?24��Ƀ3ȵü�ʮɭ.
�E�Iƭɻ!E'?2MCRIP1 BM1,BM2Iǵ�-�E-Tm|�����f
�LibNIɧ*'�%3ȵƧ�CtBP 2ȵü.�1� MCRIP1 ğǺ³3ȁǰ
.4�ʯǳĔ/ǁʑ�- E-Tm|��{���f�Ǎš3�ƕ�ō��/�Ô
�*' (Fig. 24d) � 
� ©�3ȵƧ�C�MCRIP1 4 CtBP /ȵü!E�2BD�CtBP 3ʐÐŰÚ
ɪĎĨ/�-3ƵɌIʶĲ�-�E��ƖC�21*'� 
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Fig.24 MCRIP1!PxDLS:0F,e��CtBP�Ó��*d�CtBP ±Ø,ö��*��
(a)  MCRIP1 PxDLS:0F �Âh,ià���2� �Âh,MCRIP1 BM1 (PIDLS�AADLS)�� 
MCRIP1 BM2 (PIDLS�PIASS)�������
(b) MCRIP1!PxDLS:0F,e��CtBP�Ó��*�HEK293Ò×�~ÍMCRIP1z"�ñ¾� 
CtBP,ëvÄ¼��Ò×�p¶,ià��Flag�h,À��jÃ³÷���l³��CtBP,12= 
@[NZCD/[8�')®p���#��HEK293Ò×�~ÍCtBP (A52E, V66R) z"�ñ¾� 
MCRIP1,ëvÄ¼��Ò×�p¶,ià��Myc�h,À��jÃ³÷���l³��MCRIP1, 
12=@[NZCD/[8�')®p���Ëy, Myc-CtBP�*,jÃ³÷�À���h ðò�
(c) MCRIP1!Úè PxDLS:0F,e��CtBP�Ó��*d�CtBP!PxDLSÓ�GT0[,e� 
�MCRIP1�Ó��*d�q�����
(d) MCRIP1!CtBP�Ó��*d�'���CtBP én�sß����� ±Ø,ö��*� 
U2OSÒ×�~ÍMCRIP1z"�E-4GPW[OZU\@\ ^µ�X;M2V\?,Õ��OV= 
SG,ëvÄ¼���24¨ô��X;M2V\?.C>0,Þ���*, P<0.05 
�

ZEB1(731-741)�
�RREB1(931-941)�
�ZNF217(104-114)�
�

MCRIP1 BM1�
MCRIP1 BM2�

MCRIP1 �
� AADLS�

PIASS�

PLDLS�
PIDLS�
PLDKS�
PIDLS�

a�

IB: Myc"

IB: Flag"

Flag"

Myc"

Myc-CtBP1 

Flag-MCRIP1 

+ 
- 

+ + + 

Lysate:"

IP: Flag� * IP:Myc 
IB: Myc"

Flag"

Myc"

Myc-CtBP1 
Flag-MCRIP1 

Lysate:"

IB: Flag�
+ + + + 
- 

b�

c� d�
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10. MCRIP1 4 ZEB1 / CtBP 3ȵüIȤüȃ2ʶĲ!E 
� �F<.3Ȓȟ2BD�MCRIP1 � CtBP /ȵü!E�/.�CtBP 3ʐÐ
ŰÚɪĎĨ/�-3ƵɌIʶĲ!E��ƖC�21*'�����MCRIP1 �
CtBP2ȵü!E�2B*-1$ CtBP3ƵɌIʶĲ!E3�4�Ɩ.�E�%
�.��+3ªɿIưȪ���FIƭɻ!E�.MCRIP12BE CtBP3ƵɌ
IʶĲ!EÔĨ�Toa�3ɵƖIȈŶ�'� 
� ʐÐŰÚĎĨ.�E ZEB1 f�uXʈ4 CtBP /ëʁȃ2ƵɌ�-�E-Tm
|��ʧ®Ĩ3ȁǰŰÚ2Ĵ��-�E��Ęă�F-�E 44��3/��

ZEB1 4 PxDLS ]NlI¥�- CtBP /ȵü!E��ȏCF-�E��ƒ.�
MCRIP14əʏ3 PxDLS]NlI¥�- CtBP/ȵü��CtBP3ʐÐŰÚɪ
ĎĨ/�-3ƵɌIʶĲ!E�I�F<.2ƖC�2�'�+<D�MCRIP1
/ ZEB1 4ýƱ3ȵüƱŋ.�E2@ʴHC"�CtBP 3ƵɌA E-Tm|��
ʧ®Ĩ3ȁǰ24ƹõĸ3µǵI@'C�-�E�©�3�į�C�MCRIP1
� ZEB1 / CtBP 3ȵüIȤüȃ2ʶĲ�-�E3.41��/ɂ���3ª
ɿIƭɻ!E'?2©�3į˗Iɧ*'� 
� ħ?2�MCRIP1/ ZEB1�ȵü!E�0��IÌǅį˗2BDƭɻ�'�
%3ȵƧ�MCRIP1� ZEB1/4ȵü�1��Iȕɽ�' (Fig. 25a)� 
� Ʒ2�MCRIP1 3ȁǰʰIĜĢ�#-�CtBP / ZEB1 3ȵü2őˊ��E
�IÌǅį˗2BDƭɻ�'�%3ȵƧ�MCRIP1 3ȁǰĜã2¯��CtBP
/ ZEB3ȵü�ǘō!E��ƖC�21*'(Fig. 25b)� 
� <'�CtBP/3ȵü�ō���Ô�*-�EMCRIP1 BM1�MCRIP1 DD
ğǺ³ (Fig. 24b, 23b)4�CtBP/ ZEB13ȵüIʶĲ�1��IÌǅį˗2
BDƖC�2�'(Fig. 25c)� 
� �C2�MCRIP12BE CtBP/ ZEB13ȵüʶĲ�ʧ®Ĩȁǰ2őˊ�-
�E�I E-Tm|�����f�LibN2BDƭɻ�'�%3ȵƧ�ZEB1
2BE E-Tm|��{���f�Ǎš3ŰÚ��ʯǳĔMCRIP13ʡÞȁǰ2
BDǒĥ!E��Ô�*'��ƒ.�CtBP /ȵü.�1� MCRIP1 BM1 /
MCRIP1 DD3ʡÞȁǰ2B*-4�ʯǳĔMCRIP1:0 E-Tm|��{��
�f�Ǎš3čŘ�ɳķ�F1�*' (Fig. 25d) �©�3ȵƧ�C�MCRIP1
� CtBP3ƵɌIŰÚ�-�E�Toa�4�MCRIP1� ZEB1/ CtBP3ȵ
üIȤüȃ2ʶĲ!E'?.�E/����Ȗĉ�F'�<'��3ÔĨƵư

� E-Tm|��ʧ®Ĩ3ȁǰÚŗ2ʮɭ.�E�IƖC�2�'� 
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Fig.25 MCRIP14 CtBP/ ZEB13ȵüIȤüȃ2ʶĲ!E� 

(a) MCRIP1/ ZEB14ȵü�1��HEK293ȱɉ2MCRIP1/ ZEBIʡÞȁǰ��Ìǅ

į˗Iɧ*'� 

(b) MCRIP14 CtBP/ ZEB13ȵüIȤüȃ2ʶĲ!E�HEK293ȱɉ2 ZEB1�CtBP�

MCRIP1IʡÞȁǰ��Mycű³.ÇǼǅʷ�-Ìǅ�' ZEB/MCRIP1IOP`f�z

�ijM�Y2BDƭÓ�'�Ȏï, Flag-ZEB�*, ˇǪǺȃt�m 

(c) CtBP /ȵü.�1� MCRIP1 ğǺ³4�ZEB / CtBP 3ȵüIʶĲ.�1��Ȏï, 

Flag-ZEB�*, ˇǪǺȃt�m 

(d) MCRIP14 ZEB/ CtBP3ȵüIʶĲ!E�.�CtBP3ƵɌIʶĲ!E�U2OSȱɉ

2 ZEB1�ûȜMCRIP1ô6�E-Tm|��{���f�3�ǎ2�^yP��cIȻ�(

{�`�mIʡÞȁǰ�'�24ƙʳœ��^yP��cLibNIɧ*'�*, P<0.05;  

**, P<0.01 
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11. MCRIP1 4 CtBP 3 E-Tm|��{���f�ĽĒIʶĲ!E 
� CtBP4 DNAȵüˏĕIŵ'"�ZEB1� CtBPI��C2 CtBP�v`l
�ɎLbh�çʬȯ (HDAC) Av`l��h�çʬȯ (HMTase)I�Ʋȃʧ®
Ĩ2�X��l!E��ȏCF-�E 52, 67 (Fig. 9)��F<.3ȒȟȵƧ.�
MCRIP1�CtBP/ZEB13ȵüIȤüȃ2ʶĲ!E��Ȗĉ�F'�%�.�
MCRIP14CtBP3E-Tm|��ʧ®Ĩ2��EĽĒIʶĲ�-�E/��ª
ɿIȡ-'��FIƭɻ!E'?2MCRIP1IriXgO�!E�2BD�
CtBP3 E-Tm|��{���f�ĽĒ�¢ʛ!E�I ChIPLibN2BD
ɵƦ�'�� � �  
� MCRIP1 siRNA4 2Ȝ˓¶ǵ���"F@MCRIP1ȁǰIŰÚ!E�Iȕ
ɽ�' (Fig. 26a) ��FC3 siRNAIǵ�-�MCRIP1IriXgO�!E
/CtBP3E-Tm|��{���f�ĽĒ�¢ʛ!E�ƭɻIɧ*'�%�.�
ű CtBPű³2BDX��h�ÇǼǅʷIɧ��E-Tm|��{���f�2
ǪǺȃ1{�N��. PCRI�-�CtBP3 E-Tm|��{���f�ĽĒI
ɳķ�'�ɵƦ3ȵƧ�MCRIP13riXgO�2BD�CtBP3 E-Tm|�
�{���f�ĽĒ�¢ʛ!E�IƖC�2�' (Fig. 26b) 

Fig.26 MCRIP14 E-Tm|��ʧ®Ĩ2��E CtBP3ĽĒIÚŗ!E� 

(a) MCRIP1 siRNA4MCRIP13ȁǰIŰÚ!E� 

(b) MCRIP13riXgO�2B*- CtBP3 E-Tm|��{���f�83ĽĒ�¢ʛ!

E�HEK293ȱɉ2MCRIP1 siRNAIĹÉ�'�ƪÎųÓǓIµɫ��CtBPű³Iǵ�

-X��h�ÇǼǅʷIɧ��DNAIȬɫœ�PCR2B*- E-Tm|��{���f�ˏ

ĕIǪǺȃ2Ĝņ��LU��`˄ǂǊå2BD E-Tm|��{���f�2��E CtBP 

3ĽĒIƭÓ�'� 
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12. ERK 3Vn�cǍš4�EMT ɾĹ2Ŝˎ.�E 
� �F<.3ȵƧ�C�MCRIP1 4 CtBP 3ʐÐŰÚɪĎĨ/�-3ƵɌIʶ
Ĳ!E�IƖC�2�'�<' CtBP IʶĲ!E'?24�MCRIP1 � CtBP
/ȵü!E��ʮɭ.�E�IƖC�2�'�<' MCRIP14 ERK2BE�
�ʭç2B*-�CtBP/3ȵü�ǘō!E�IƖC�2�'� 
� �ƒ.ÅɧȒȟ2B*-��ɔ�Ȅȱɉ2 ERK2IʡÞȁǰ!E/�EMT�
ɾĹ�FE��Ô�*-�E 20�<'�CtBP4 EMTɾĹƙ2��-�E-Tm
|��ʧ®Ĩ3ȁǰŰÚ2ƵɌ�-�E��ȏCF-�D�%3ʾ3 ERK/3
ʴʚš@Ęă�F-�E 56, 51�%�.�MCRIP1 2BE CtBP ƵɌ3Úŗ��
EMTɾĹƙ2ʮɭ.�E�ƭɻ!E'?2©�3į˗Iɧ*'� 
� �ɔ�Ȅȱɉ2 ERK2 IʡÞȁǰ!E/ EMT �ɾĹ�FE�4Ô�*-�
'��ERK2 3Vn�cǍš�Ŝˎ.�E�4ƖC�2�F-�1�*'�%
�.�ERKVn�cǍš� EMTɾĹ2Ŝˎ.�E�Iƭɻ!E'?2�©�
3į˗Iɧ*'� 
� vl�ɔǶƤ3�Ȅȱɉ�MCF10AȱɉION�`Ũƨ2BD ERK2�E�
4ʬȯǍšƶĥĔ ERK2 (ERK2 K/N) IīĮȁǰ!EƩIƴȡ�'��FC3
ȱɉIǵ�-�EMT�ɾĹ�F-�E�Iƭɻ�'�%3ȵƧ�ERK2IīĮ
ȁǰ!EȱɉƩ4��Ȅȱɉ3ÔĨ��T�.�E E-Tm|��3ȁǰ�ǒĥ
��ʳɡȭȱɉ3ÔĨ��T�.�Ew��h�3ȁǰ�¢ʛ�-�E�IO

P`f�z�ijM�Y/ÇǼƨɝ2BDȕɽ�'��ƒ.�ERK2 ʬȯǍš
ƶĥğǺ³ (ERK2 K/N) 4�Ȅȱɉ/ý Ʊ2 E-Tm|��3ȁǰIȷŵ�
-�E��ƖC�21*'�©�3ȵƧ�C�ERK2�ǎ.ʋ�E EMT3ɾĹ
24�ERK23Vn�cǍš�Ŝɭ.�E�IƖC�2�' (Fig. 27a,b) �!
1H)�EMT ɾĹƙ2 ERK 4´C�3ėʈÔĨI��ʭç!E�. EMT ɾ
ĹI˖å�-�E��Ȗĉ�F'� 
 
 
 
 



Fig.27 ERK2ëvÄ¼�')å��+*cÙ]ÆÒ× EMTå��!ERK2 5H\?´���ú��*��
(a)  ERK2�ERK2 K/N (5H\?ECG) ,��Ä¼�*Ò×�(�p¶,ià��]ÆÒ×R\4\� 
ôÜÐÒ×R\4\,À��12=@[NZCD/[8,Þ����
(b) °Î��Ò×�
�*E-4GPW[�LT[B[ Ä¼,jÃ«Û�')â©����
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13. CtBP /īĮ2ȵü!E MCRIP1 AA ğǺ³4 ERK ʡÞȁǰ2BE
EMT ɾĹIʶĲ!E 
� ȥ 12ȩ3į˗ȭIǵ�-�ERK22B*-ɾĹ�FE EMT2��-�E-T
m|��ʧ®Ĩ3ȁǰŰÚ2MCRIP1�őˊ!E�0��ƭɻ!E'?2į˗
Iɧ*'�ON�`Ũƨ2BDûȜ MCRIP1 ğǺ³IīĮȁǰ!E MCF10A
ȱɉƩIƴȡ�'��C2�FC3ȱɉ2 ERK2 ION�`Ũƨ2BDīĮȁ
ǰ��EMT�ɾĹ�FE�Ā�ƭɻIɧ*'� 
� ħ?2�ƴȡ�'ûȱɉƩ3ŏũIɳķ�'�%3ȵƧ� ERK2.��ʭç
�F- CtBP /3ȵü�ǘō!EʯǳĔ MCRIP1�CtBP /ȵü.�1� 
MCRIP1 BM1� MCRIP1 BM1+AA.4�r ɡȭȱɉ3B�1ŏũ2ğç!E

�IƖC�2�'� (Fig. 28a)� ��ƒ.�ERK.��ʭç�F"�CtBP/ī
Į2ȵü!E�. CtBP3ƵɌIŢŅȃ2ʶĲ!EMCRIP1L�o�ȽƀğǺ
³ (Fig. 23) .4��Ȅȱɉ3ŏũ (ƌȑǫ) Iȷŵ�-�E��Ô�*'� 
� �C2�FC3ȱɉ3 E-Tm|���w��h�3ȁǰIÇǼƨɝ/OP`
f�z�ijM�Y2BDɳķ�'�%3ȵƧ�ʳɡȭȱɉ3ŏũ2ğç�'

ȱɉ.4 E-Tm|��3ȁǰ�²���w��h�A N-Tm|��103ʳɡ
ȭÔĨ��T�3ȁǰ�¢ʛ�-�E�IƖC�2�'� (Fig. 28b,c)� ��ƒ
.�MCRIP1 L�o�ȽƀğǺ³Iȁǰ!Eȱɉ.4�E-Tm|��3ȁǰ�
ȷŵ�F�EMT �ɾĹ�F-�1��IƖC�2�'��C2ûȜ MCRIP1
3ʡÞȁǰ� ERK ^Yn�3ʶĲ2őˊ�-�1��/Iȕ�?E'?2�
Elk1 (Ɠȏ ERKėʈÔĨ) 3��ʭçIɵƦ�'�%3ȵƧ�ƴȡ�'Ê-3
ȱɉ2��- Elk1 3��ʭç�ƭÓ�F-�D�ûȱɉƩ2��-ȁǰ!E
MCRIP1� ERK^Yn�ʶĲI�-�1��/Iȕɽ�'� 
� <'�ûȜ MCRIP1 ğǺ³3=Iȁǰ�-@�EMT �ɾĹ�F1��Iȕ
ɽ�' (Fig. 28d) � 
� Ɯœ2�ƴȡ�'ûȱɉ2��EMCRIP1/ CtBP�ZEB/ CtBP3ȵüI
Ìǅį˗2BDƭɻ�'�%3ȵƧ�EMTɾĹ�ɳķ�F1�*'MCRIP1 AA
Iȁǰ!Eȱɉ.�CtBP/ ZEB3ȵü�ʶĲ�F-�E�/�Ô�*'(Fig. 
28e)� 
©�3ȵƧ�C�MCRIP14 EMTɾĹƙ2��-�ERK3őˊ�. CtBP
ƵɌIÚŗ�-�E��Ȗĉ�F'� 



Fig.28 MCRIP1!EMTå�¨�
��ERK2 ^µ�CtBP ±Ø,s��*��
(a)~ÍMCRIP1z"ERK2,��Ä¼�*Ò×¬,°Î���+�+ Ò×��,gÉ�û�ó�')á�����
(b, c) MCRIP1 AA,Ä¼�*Ò×!�EMT�å��+�E-4GPW[ Ä¼�Ô �+*�°Î��~Ò×  
E-4GPW[ (]ÆÒ×R\4\) �LT[B[&N-4GPW[�(ôÜÐÒ×R\4\)  Ä¼,jÃ«Û�12 
=@[NZCD/[8�')�+�+â©���#��~ÍMCRIP1�ERK;8HXö���ù������ 
,®ã�*�%�Elk1 (¥ÌERK�æq�) W[ïx,â©����Ëy�Elk1  *�ø»ÂÅJ[G�
(d) ~ÍMCRIP1 Ä¼ $�!EMT!å��+��� 
(e)°Î��~ÍÒ×¬�
�*MCRIP1 �CtBP
'"ZEB�CtBP Ó�,l³�ý�')®ã��� 
Ëy�CtBP  *�jÃ³÷�À���h ðò�
 

 
39�

c� e�



 40 

14. EMT �ɾĹ�F'ȱɉƩ4ʟåɌ/ǑǞɌ�¢ʛ!E 
� ȥ 13ȩ.ƴȡ�'ȱɉIǵ�-�ȱɉ3ʞʊɌ/ǑǞɌIɵƦ!E'?2�
�NY��^��LibN(Fig. 29a, c)/N�}�_��LibN (Fig. 29b, d) 
I%F&Fɧ*'� 
� �NY��^��LibN4�Oris Cell Migration KitIǵ�-ɧ*'�96
Ȟ{��l2§ľ3`liu�I4?ʓ=�ûOP�3�Ĥ24ȱɉ�ŽȌ�

1�B�2�'���2�ƴȡ�'ûȜMCRIP1ô6 ERK2ȁǰȱɉƩIƃȜ
��ɀƔ`liu�IĠ�' (Fig. 29a, 0day)�ȱɉĜƽIŰÚ��Ȯȫ2ʟå
Ɍ3=IƭÓ!E'?2�Nl�N^� C (25 ng/ml)Iā> EGFǝǓ (35 
ng/ml) .ȱɉĖ˕ǓIȽƀ�'�3Ɣœ�ȱɉ�Țå�'ƱĨI˒řʲ.Ƅő
� (Fig. 29a, 3day)�Țå�'ȱɉ3¾ƊIæĮ��ȱɉʟå3Ŋü�IY�y
2�' (Fig. 29c)�%3ȵƧ�EMT�ɾĹ�F'ȱɉ.4�ʞʊɌ�¢ʛ�-
�E�IƖC�2�'(Fig. 29a, c)� 
� N�}�_��LibN4�BD Bio CoatN�}�_��LibNVilI
ǵ�-ɧ*'�24Ȟ{��l3ûOP�2 EGFǝǓ (30 ng/ml)IǛ'�'�
EGFǝǓ/Ž!EB�2h��t�Ibil��ûh��t�2ȱɉǝǓIã
�'��ƚ 37�N�V�}�f�.Ė˕��ȱɉĠ�l�X`IÔɵ��ǑǞ
�'ȱɉ3¾ƊIƭÓ!E'?2���z���3ȱɉI�fr��.đĮ��

X�`f�tNS�il.ƨɝIɧ��˒řʲ.ɳķ�' (Fig. 29b)�<'�ƨ
ɝ�F'ȱɉƊIæĮ��ǑǞ�'ßüI�Y�y.ɩ�' (Fig. 29d)�%3ȵ
Ƨ��NY��^��LibN/ýƱ�EMT3ɾĹ/Ȋʴ�-�ȱɉ3ǑǞɌ
�¢ʛ�-�E��ƖC�2�F'� 
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Fig.29 ERKʡÞȁǰ2BD EMT�ɾĹ�F'ȱɉ4ʟåɌ/ǑǞɌ�¢ʛ!E� 

(a, c) Fig. 28 .ƴȡ�'ȱɉI Oris b��NY��^��Vil2ƃȜ�'�EGF (35 

ng/ml)ǝǓ�.Ė˕��ûȱɉ3ʞʊɌIǚĮ�'�**, P<0.01 

(b, d) �l�[�N�}�_��LibN2BD�ƴȡ�'ȱɉ3ǑǞɌIƭɻ�'�ȱɉ

Ġ�l�X`.\�l�F'��z��3�Ŀ2 EGF (35 ng/ml)Iā>Ė˕Ǔ.Ǜ'���

Ŀ2ȱɉIƃȜ�'� 24 ƙʳœ�X�`f�tNS�il2BDǑǞ�'ȱɉIƨɝ��

ȱɉIƊ��ƃȜ�'ȱɉƊ.ßDY�yç�'�**, P<0.01 
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15. MCRIP1 4 E-Tm|��ʧ®Ĩ3X��h�ưʙIÚŗ!E 
� �F<.2�CtBP4v`l�ɎLbh�çʬȯ (HDAC) Av`l��h�
çʬȯ (HMTase) I�X��l!E�. E-Tm|��ʧ®Ĩ3X��h�ư
ʙIğç�#�ʧ®ĨȁǰIŰÚ!E��ȏCF-�E 52�E-Tm|��ʧ®
Ĩ/Ȋ¡µǵ!Ev`l� H3 3 9 ǹȈ2ĩĒ!E�_�Ƽė4Lbh�ç/
�h�ç�ƒ3½˔�1�FE�2BD�Qx_PqjMiX2ʧ®ĨȁǰI

Úŗ!E��ȏCF-�E�E-Tm|��ʧ®Ĩ3ȁǰ�¢ʛ�-�Eęü2
4�v`l� H3-K9�Lbh�ç�F-�E'?v`l�/ DNA3Ȋ¡µǵ
�ʶĲ�F-�E��ƒ.�ʧ®Ĩȁǰ�ŰÚ�F-�Eęü24v`l�

H3-K9 �ɎLbh�ç�FE(�.1��h�ç½˔�FE'?�X��h�
ưʙ3Ñˁ�ɾĹ�FE��ȏCF-�E� 
� %�.�13ȩ.ƴȡ�'ûȜMCF10AȱɉIǵ�- E-Tm|��{���
f�2��E CtBP3ĽĒIɵƦ���C2 E-Tm|��ʧ®Ĩ/Ȋ¡µǵ!
Ev`l� H3-K9 3Lbh�çô6�h�ç½˔IɵƦ!E'?2�ChIP L
ibNIɧ*'� 
� ħ?2�ƴȡ�'ûȱɉ3�CtBP � E-Tm|��{���f�2ĽĒ�-
�E�ƭɻ�'�%3ȵƧ�EMT �ɾĹ�F'ȱɉ2��-3= CtBP � E-
Tm|��ʧ®Ĩ2ĽĒ�-�E��ƖC�2�F' (Fig. 30a) �©�3ȵƧ
�C�MCRIP1� CtBP3 E-Tm|��{���f�ĽĒIȵü2¹ĩ�-Ú
ŗ�-�E��Ȗĉ�F'� 
� <'�ûȱɉ3 E-Tm|��ʧ®Ĩ3ȁǰŰÚ/�v`l� H3-K93Lbh
�ç�Ȋʴ�-�E�Iƭɻ!E'?2©�3į˗Iɧ*'�ûȱɉ2��-

űLbh�çv`l� H3-K9ű³.X��h�ÇǼǅʷIɧ��E-Tm|��
{���f�ʔÁ3v`l�½˔IɵƦ�'�%3ȵƧ�E-Tm|��ʧ®Ĩ
3ȁǰ�ŰÚ�F-�Eȱɉ.4�v`l� H3-K93Lbh�ç�ǒĥ�-�
E��Ȗ�F' (Fig. 30b) ��ƒ.�E-Tm|��ʧ®Ĩ3ȁǰIȷŵ�-�
EMCF10AAMCRIP1 AAIȁǰ!Eȱɉ2��-4�v`l� H3-K93L
bh�ç�ɳķ�F'� 
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� �C2ű�h�çv`l� H3-K9ű³.X��h�ÇǼǅʷIɧ��E-Tm
|��{���f�ʔÁ3v`l�½˔IɵƦ�'ȵƧ�EMT �ɾĹ�F E-
Tm|��ʧ®Ĩ3ȁǰ�ŰÚ�F-�Eȱɉ.4�v`l� H3-K93�h�
ç�¢ʛ�-�E��Ȗĉ�F' (Fig. 30c) �©�3ȵƧ�C�MCRIP1 4
CtBP 3 E-Tm|��{���f�2��EĽĒIʶĲ�-�D�%3ȵƧ
CtBP 2BEv`l�½˔ʬȯ (HDAC A HMTase) 3�X��lIŰÚ��
E-Tm|��ʧ®Ĩ/Ȋ¡µǵ!Ev`l�3Ɂɺœ½˔IÚŗ�-�E/�
��IƖC�2�'� 

Fig.30 MCRIP14 E-Tm|��ʧ®Ĩ2��E CtBP3ĽĒIÚŗ��E-Tm|��3v

`l�Lbh�ç��h�ç½˔IÚŗ!E� 

(a) E-Tm|��3ȁǰIǒĥ��EMT�ɾĹ�F'ȱɉ.4�CtBP� E-Tm|��{�

��f�2ĽĒ!E�ƴȡ�'ûȱɉ3ƪÎųÓǓIµɫ��CtBP ű³Iǵ�-X��h

�ÇǼǅʷIɧ��DNAIȬɫœ�PCR2B*- E-Tm|��{���f�ˏĕIǪǺȃ

2Ĝņ��LU��`˄ǂǊå2BD E-Tm|��{���f�2��E CtBP3ĽĒIƭ

Ó�'� 

(b) E-Tm|��3ȁǰIȷŵ��EMT �ɾĹ�F-�1�ȱɉ.4v`l� H3-K9 3L

bh�ç�ȷŵ�F-�E�ƴȡ�'ûȱɉ3ƪÎųÓǓIµɫ��v`l�Lbh�çű

³Iǵ�- ChIPLibNIɧ*'� 

(c) E-Tm|��3ȁǰIǒĥ��EMT�ɾĹ�F'ȱɉ.4�v`l� H3-K93�h�ç

�¢ʛ�-�E�ƴȡ�'ûȱɉ3ƪÎųÓǓIµɫ��v`l��h�çű³Iǵ�-

ChIPLibNIɧ*'� 
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16. MCRIP1 4 TGFβ.ɾĹ�FE EMT IÚŗ!E 
� �F<.2�TGFβ^Yn�3�ǎ. ERK �Ǎšç!E���C2 EMT ɾ
Ĺƙ2 ERK�ʮɭ1ƵɌIƧ'�-�E��ȏCF-�E 18,19,41�<'��ɹ

3B�2 MCRIP1 � ERK �ǎ. EMT ɾĹIʶĲ�-�E�Iȁɯ�'�%
�.�Fig. 28d.ƴȡ�'ûȜMCRIP1IīĮȁǰ!EȱɉƩIǵ�-�TGFβ
2BDɾĹ�FE EMTIMCRIP1�ʶĲ!E�0��ƭɻIɧ*'��F<
.2�MCF10Aȱɉ2 TGFβÒǱIɧ�/�EMT�ɾĹ�F-ȱɉ3ŏũ�ȹ
ȷɞȱɉ3B�21E��ȏCF-�E�<'�MCF10Aȱɉ/ý �O`Ƕ
Ƥ3�ɔ�ȄȱɉNMuMGȱɉAļȱȨ�Ȅȱɉ.�EMCTȱɉ.4�TGFβ
ÛǟI�-@�ERKȴʎI U01262BDʥƐ�'ęü24�EMTɾĹ�ʶĲ
�FE��ȏCF-�E 18�%�.�MCF10Aȱɉ3 TGFβÒǱ2BDɾĹ�
FE EMT 2@ ERK ȴʎ�ʮɭ.�E�Iƭɻ!9� U0126 ǖã2BEőˊ
Iɳķ�'� 
� %3ȵƧ�U0126 ǖã2BD ERK ȴʎ3ǍšçIʶĲ!E/�E-Tm|�
�ʧ®Ĩ3ȁǰ�ȷŵ�F-�EMT ɾĹ�ʶĲ�FE��Ô�*' (Fig. 31a
��� 3) �<'�TGFβÒǱ2BDǍšç�' ERK 2B*-��ʭç�F�
CtBP/ȵü�ǘō!EʯǳĔMCRIP1�CtBP/ȵü.�1�MCRIP1 BM1
Iȁǰ!EȱɉƩ.4�E-Tm|��3ȁǰ²��ɳķ�F'(Fig. 31a���
4,6)��ƒ.�ERK ��ʭç]NlIL�o�2Ƚƀ�' MCRIP1 ğǺ³4�
TGFβÒǱ2B*-@�E-Tm|��3ȁǰIȷŵ�-�E��ƖC�21*'
(Fig. 31a��� 5)��C2�TGFβÒǱ2B*- E-Tm|��3ȁǰ�ǘō�
'ȱɉ4�ʳɡȭȱɉƱ3ŏũIȖ!��ƖC�2�F' (Fig. 31b) �©�3
ȵƧ�C�MCRIP1 4 TGFβ3�ǎ2��-@ EMT ɾĹIʶĲ!E��ƖC
�21*'� 



E-cad�

Actin�

Flag�

- BM1"AA"- 
TGFβ�

+�
+�+�

P-ERK�

ERK�

- 
U0126�

+�+�+�- 
- - - - - +�

Control� MCRIP1� MCRIP1(AA)� MCRIP1(BM1)�TGFβ�

-�

+�

a�

b�

Flag-MCRIP1�

Fig.31 MCRIP1!TGFβ�'��å��+*EMT s��õ_�*��
(a)  MCRIP1 AA!�TGFβ�'��å��+*EMTå�,ö��*�MCF10AÒ×z"~ÍMCRIP1Ä¼ 
Ò×¬,TGFβ (5 ng/ml) �t¹��EMT,å����#�ä¤�'��!U0126 (1 µM) ,·w��EMT 
å��ö��+*�,®ã���3¦��Ò×�p¶,ià��12=@[NZCD/[8�')E-4GP 
W[ìf��Ä¼���*�®ã����
(b) a�Ýuo½��Ò× ��,gÉ�û�ó�á���� 
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17. </?˨MCRIP1 4 CtBP 3ƵɌIʶĲ!E�2BD�v`l�3
Ɂɺœ½˔IÚŗ!E 
� ©�3ȵƧ�C�MCRIP14 EMTɾĹƙ2��- ERK/ CtBP3^Yn�
I«¥!EÔĨ.�E��ƖC�21*'�©�4�F<.2ƖC��-�'

�3</?.�E� 
� ERKǍš�²�ƣ¬.4�MCRIP14 CtBP/īĮȃ2ȵü!E�.�ZEB
/ CtBP3ȵüIȤüȃ2ʶĲ!E�IƖC�2�'�%3ȵƧ�CtBP4 E-
Tm|��ʧ®Ĩ2ĽĒ.�"�CtBP3ʐÐŰÚɪĎĨ/�-3ƵɌ�ʶĲ�
FE��Ô�*'(Fig.32 ł)� 
� �ƒ�TGFβAĜƽÛǟ102B*- ERKǍšç�¢ʛ!E/�MCRIP14
��ʭç�F�CtBP/3ȵüɌ�ǘō!E�%3ȵƧ�CtBP4 ZEB1103
ʐÐŰÚĎĨ/ȵü!E�.�v`l�½˔ʬȯ (HDACAv`l��h�ç
ʬȯ)I E-Tm|��ʧ®Ĩ3ʔÁ2�X��l!E�ƜȲȃ2�X��h�ư
ʙ3Ñˁ�ɾĹ�F-�ʧ®Ĩȁǰ�ŰÚ�FE�IƖC�2�' (Fig. 32 ú)� 
 
 

 

Fig.32 MCRIP14 ERK2BE��ʭç2B*- CtBP/3ȵü�Úŗ�F-�D�E-Tm

|��ʧ®Ĩ3ȁǰIÚŗ!E� 
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ȥˤȢ� ɂķ  

 
1. E-Tm|��©Ġ3Ʋȃʧ®Ĩ3ɵƖ 
� ơȒȟ2BD�MCRIP1 � CtBP 3ʐÐŰÚɪĎĨ/�-3ƵɌIʶĲ!E
�2B*- EMTɾĹIʶƸ!E�IƖC�2�'�©Ü�C TGFβÛǟ2BD
ERKǍšç�¢ʛ!E���C2�ERK/ CtBP� EMTɾĹIÚŗ�-�E
��Ęă�F-�'��ơȒȟ2BDMCRIP1� ERK/ CtBP3^Yn�I
«¥�-�E�IɯÓ�'����1�C�CtBP3ƵɌ4 EMTɾĹƙ2��
E E-Tm|��ʧ®Ĩ3ȁǰŰÚ3=1C"�p21�PTEN�Bax103ĜƽŰ
Ú2ʴ�!Eʧ®ĨAL�l�^`ɾĹšʧ®Ĩ3ȁǰIʇ2Úŗ!E��ȏ

CF-�E 68, 57� 
� ǿȱɉ3ęü�EMT�ɾĹ�F�Ȅȱɉȳȼ�C˂Ɏ!E/�ʍęŽȌ2¹
ĩ�1�ǳĩɌIǮŖ!E��ȏCF-�E��3ñĎ/�-�ERK3ŢŅȃ
Ǎšç�ŷ�CFE�ƹŅ1ȱɉ.4�ERK3Ǎšç4ʍęŽȌ2¹ĩ�-ʋ
�E'?��Ȅȱɉ4ǐʞǫũ.4ǳĩ�Ĝƽ�Ê2ʻD�A�-ȱɉƻ�ɾ

Ĺ�FE��3B�1ʍęŽȌ�Ê2BEL�l�^`ILrNV`/ɶ��

����ǿȱɉ.4 ERKȴʎưŬĎĨ3ǍšĔğǺ�ǳ E'?2ʍęˇ¹ĩ
ȃ1ǳĩ�ĜƽɌIǮŖ�-�E�/�Ęă�F-�E�<'�ʕ3B�2�

Ťšǿȱɉ.4 CtBP4 E-Tm|��ʧ®Ĩ3=1C"�Bax103LrNV
`I»ʛ!Ef�uXʈÔĨ3ʧ®ĨȁǰIŰÚ!E���Ŧ�FE��'�

*-�ERK/ CtBP3Ǎšç��ǿȱɉ2��E EMT3ɾĹ(�.1��L
rNV`Ųűš3ǮŖ2Ĵ��-�E��ɂ�CFE�©�3�į�C�

MCRIP1 4 EMT ɾĹ3ʶĲ3=1C"�LrNV`ŲűšǮŖ3ʶĲ2@ʴ
��-�EùɌš��Ŧ�FE� 
 
2. MCRIP1 3ȁǰÚŗƵư3ɵƖ 
� MCRIP13ȁǰ{�yKN�IŖE'?2�ûȜĖ˕ȱɉ3MCRIP1 mRNA
/f�uXʈ3ȁǰʰIɵƦ�' (Fig. 17)�ɜąǔ��2�MCRIP14ǿȳȼ
ǶƤ3Ė˕ȱɉ2��-ȁǰ�ǘō�-�E��ƖC�2�F' (HeLa ȱɉ��
MCF7ȱɉ�A549ȱɉ�T24ȱɉ) �MCRIP14 EMTɾĹIʶĲ!Ef�u
XʈÔĨ.�E'?�ǿȱɉ4Ťšŏʈʐƀ3ȵƧMCRIP1I��ʭç!E�
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(�.1��ȁǰŰÚ!EƵưIǮŖ!EùɌš�ɂ�CFE��F<.3ɵ

Ʀ.�MCRIP13f�uXʈ�īĮ.�E��mRNA/f�uXʈ3ȁǰʰ�
Ȋʴ�-�E��<'k�f}�`ƭȰ2BDMCRIP13ʧ®Ĩˏĕ��h�
ç�F-ȁǰ�ǘĻ�-�EB�1Ęă�ǥ���Ô�*-�E�©�IɂŪ

!E/�MCRIP14ʐÐ�}�.Úŗ�F-�E���E�4MCRIP1 mRNA
IÔɵ˟īĮç!EB�1ÔĨƵư�ĩĒ�-�EùɌš�˙��Ǫ2ǿȱɉ

.4�MCRIP1 3ʐÐ�ŰÚ�F-�E��mRNA ÔɵƵư10�Ã��
MCRIP1f�uXʈ3ȁǰ�ŰÚ�F-�E3.41��/ɂ�CFE� 
� <'�ǿǶƤ3ȱɉ.MCRIP13ȁǰʰ�˒ɢ2²��-�E��įʾ3ǿ
ȳȼ2��-ýƱ.�E�ȳȼƨɝ102B*-ƭɸ!EŜɭ��E� 
 
3. MCRIP1 / ERK2 /3ȵüƱŋ3ɵƖ 
� MCRIP1 � ERK2 /ȵü!E�IÌǅį˗2B*-ƖC�2�' (Fig. 
18b) �ERK4ėʈÔĨ/ȵü!Eʾ2�2 2+3ȵüƱŋI÷*-�D�1+
4 CDm�N�/ Dm�N�I¥�'ȵü�2+Ȉ4ėʈÔĨ3 FXFP]Nl
Iɽʄ�-ȵü!EƱŋ.�E�MCRIP13 CƠ24�ĚėšL�rʭ/ǻǃ
šL�rʭ�C1EȐ� D m�N�Ʊ]Nl�ĩĒ�-�E�<'�MCRIP1
3�Ĥ24 FxYE /��]Nl�ĩĒ�-�E�~{hm`X��o�Y2B
*- ERK4 FXFP]Nl(�.1��F�h�^�.�*-@ȵüɌ�:/J
0ğHC1���ƖC�21*' 69��'�*-�MCRIP124 Dm�N�Ʊ
]Nl/�FXFP Ʊ]Nl3 2 Ȝ˓�ĩĒ�-�D�ERK2 4�"F3ȵüƱ
ŋ.@MCRIP1/ȵü.�E���Ŧ�FE� 
 
4. MCRIP1 3��ʭç2BE CtBP /3ȵüɲćš3ǒĥ3ɵƖ 
� ơȒȟ2B*-MCRIP1���ʭç�FE/ CtBP/3ȵü�ǘō!E��
ƖC�21*'��03B�1ÔĨ�Toa�2B*-ȵüɲćš�ō<E�

4¹Ǧ/�-�Ɩ.�E�Ļ1�/@ ERKǍšç2BE MCRIP13��ʭç
IɾĹ�-@�MCRIP1 4ĽĒIğ�"�ƪÎ2/0<Dȶ�-�E�<'�
��ʭç2B*-MCRIP1f�uXʈ3īĮš2@Ê�őˊ41���'�*
-���ʭç�FE�2B*-�MCRIP1 f�uXʈ3˙Ʒưʙ2´C�3ğ
ç�ǳ E�2BD�əʏ. PxDLS]NlIɮ��CtBP/3ȵüɌ�ǘō!
EùɌš�ɂ�CFE�<'�MCRIP1 ���ʭç�F'ȵƧ�Ø3f�uX
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ʈ/3ȵüɲćš��ƕ!EùɌš�ɂ�CFE�%3ȵƧ�CtBP/3ȵü�
ǘō!E/�Ŧ�FE� 
� ɜąǔ��2{�jS��ɵƦ2B*-�MCRIP1 3 CtBP /3ȵü2ʮɭ
1]Nl (PxDLS) /ʿŽ!E�_�Ƽė�Lbh�ç�FE��Ęă�F-
�E�MCRIP1 �Lbh�ç�FE�2B*-�CtBP /3ȵü�ǘō!E�
�ɂ�CFE��'�*-�ERK 2BE��ʭç�Üƾʼ3^Yn�/�-�
Lbh�çʬȯ/3ɲćš3�ƕI@'C�-�E/@�Ŧ�FE� 
 
5. MCRIP1 3ǳǱƵɌ3ɵƖ 
� ơȒȟ2BD�MCRIP1 � EMT Úŗ2ʮɭ1ŒßIƧ'�-�E�IƖC
�2�'�EMT4ȁǳ×ƞ.%3ĩĒ�ſĊ�F-�C�àÂǆȀ�ǿȱɉ3
ʐȚ10Ʊ�1Ľˈ2ʴ��-�E��ƖC�2�F-�E����1�C�

%F&F3Ľˈ2��E EMT ÚŗIÊ-ý f�uXʈÔĨ�Úŗ�-�E
3��%F/@Ǻ1EĽˈ2��-4Ø3ÔĨ�ʴ��-�E3�4ɵƖ�F

-�1��ơȒȟ.ýĮ�'MCRIP14�ɍƬåǩ23=¼ĩ�F-�Ef�
uXʈÔĨ.�E��ƒ.�CtBP4^�O_�OtQ103ǥɍƬåǩ.@ȁ
ǰ�-�D�ȁǳ2ʮɭ.�E��Ęă�F-�E 70��'�*-�˙Ȧåǩ

3ȁǳ24 MCRIP1 2BE CtBP 3òĵ1Úŗ�Ŝˎ.�E���E�4
MCRIP1 4ȹȷǾAǿʐȚ103ǽţ2��- EMT Úŗ2ʴH*-�E��
�Ŧ�FE��FCIɵƖ!E'?2�¾³�}�.ɵƦ!E��Ŝɭ.�E

/ɂ�-�D�ǰĒMCRIP1riXLOl�O`3µɫ2ȌŮ�-�E� 
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ȥ˥Ȣ� ƢƏô6į˗ƒǈ 
 
ʬǀ`��sNz�imǈ 
ʬǀ`��tNz�imǈ4 TM414 (L40 ura3) ƩIǵ�-ɧHF'�ħ?2�
pBTM117-Polo box domain (PLK2ǶƤ) �p426ADH1-ERK2(PD) ȁǰ}Xf
�I TM414Ʃ2ʧ®ĨĹÉ�'��FC3ŏʈʐƀ�F'ȱɉ2ɈȆ�ɏ�Ʌ
ɘǶƤ3vl cDNA�Nz��� (pACT2}Xf�2ŹÉ�F-�E) Iʧ®
ĨĹÉ�'��FC3ȱɉIv`h_�˓°³.�E 3-L�rl�Le�� 
(15 mM) Iā>Ėē� (-His, -Ura, -Trp, -Leu) 2ƃȜ�'�ƊƔœ�\�o�
IxiXLi{��β-galƭĮIɧ*'�˅ ɝIĂɝ�'ȱɉȾIĖ˕��cDNA
3ųÓIɧ��̂ �XQ�^�YPCRǈ2BDȈȃʧ®Ĩ3ʪÖɵƦIɧ*'� 
 
tiyK� 
�^`tiyK�A  20 mM l�`ĚʭȺɨǓ (pH 7.5)� 1% l�l� X-100, 
0.5% kSV^\��l� 10% Y�b���� 137 mM Ěçnl�O�ǃǝ
Ǔ� 2 mM Qh��_L��Čʫʭ� 54 mM β-Y�b�����ʭĚ, 10 mM 
yiçnl�O�, 2 mM S�ltn_�ʭnl�O�, 1 mM _hSl�Nl
�� (ʨÄÝ) , 1 mM yiçyPo��h�`��o� (b��{�jL�c
ʶĲÝ), 10 µg/ml �N~{h�, 10 µg/ml L{�ho� ({�jL�cʶĲ
Ý) . Lysis buffer B  20 mM l�`ĚʭȺɨǓ (pH 7.5) , 1 % NP-40, 0.1% k
SV^\��l, 10% Y�b���, 137 mM Ěçnl�O�ǃǝǓ, 2 mM Q
h��_L��Čʫʭ, 54 mM β-Y�b�����ʭĚ, 10 mM yiçnl�
O�, 1 mM S�ltn_�ʭnl�O�, 1 mM _hSl�Nl�� (ʨÄ
Ý), 1 mM yiçyPo��h�`��o� (b��{�jL�cʶĲÝ), 110 
µg/ml �N~{h�, 10 µg/ml L{�ho� ({�jL�cʶĲÝ).  
 
{�`�m 
MCRIP14 cDNA�Nz���BDX��o�YIɧ��pcDNA3 Flag}X
f��pQCXIP }Xf��pGEX6P }Xf�2ŹÉ�'�CtBP / ZEB 4�
pcDNA3 }Xf� (Invitrogen) 2ŹÉ�'�ERK2 4�pQCXIH }Xf�2
ŹÉ�'�ûȜğǺ³4�PCR mutagenesis2BDµɫ�'� 
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ȱɉĖ˕ 
HEK293ȱɉ�H1299ȱɉ�HeLaȱɉ�MCF7ȱɉ�A549 ȱɉ�T24ȱɉ�
U2OS ȱɉ�MDCK ȱɉ4�ˡˠ˜ O^ɦǗ�L-Y�f��ʭ�~o^��-
`l�{l�N^�Iā> DMEM (Y�\�` 1.0 g/l) .Ė˕�'�MCF10A
ȱɉ4�5% O�ɦǗ�EGF (20 ng/ml) �vm�\�he� (0.5 mg/ml)�� \
��lV^� (100 ng/ml)�N�`�� (10 µg/ml)�~o^��-`l�{l�
N^�Iā> DMEM/F12 (GIBCO) .Ė˕�'� 
 
l��`yPX^�� 
Ė˕ȱɉÎ2ʧ®ĨIĹÉ!E'?2�Effectene transfection reagent  
(QIAGEN) I¶ǵ�'�ûȜĖ˕ȱɉI 35mmĖ˕ȅ2ƃȜ��{�`�m}
Xf�3üɷʰ� 0.4µg21EB�2ʁƋ��ʧ®ĨĹÉIɧ*'� 
 
siRNA 2BEƲȃʧ®Ĩ3riXgO� 
HEK293 ȱɉI 10cm Ė˕ȅ2ƃȜ�'�24 ƙʳœ2 MCRIP1 siRNA I
Lipofectamine RNAiMAX (Invitrogen) 2BDĹÉ�'�72ƙʳœ2į˗2ǵ
�'� 
ơȒȟ2��-¶ǵ�' siRNA4©�3Ʊ.�E� 
MCRIP1 siRNA #1� 5’-ccg gag cac gca gga tgc caa-3’ 
MCRIP1 siRNA #2  5’-cag agt cgt gta caa cgg caa-3’.  
 
�\�wn�lf�uXʈ3Ȭɫ 
ûȜ GST-MCRIP1 ô6�His-CtBP 3ȬɫIɧ*'�ĢɓɠƩ DH5�2
pGEX6p1 GST-MCRIP1 (ʯǳĔ�ûȜL�o�ȽƀğǺ³)ô6�pHis-CtBP
Iʧ®ĨĹÉ�'�37�. 16ƙʳĖ˕�'œ�ǳɆ�'\�o�I�L�x^
��Iā> LBĖē 50ml2ǝ����ƚǓ³Ė˕�'�ɀƔ�L�x^��I
ā> 450ml3 LBĖē2�FIã��IPTG (ƜȲǡŊ 0.1M) Iǖã��Ģɓɠ
Î2��Ef�uXʈ3ȁǰIɾĹ�' (30��8ƙʳ)��FI 3000rpm�4��
15Ô.ʣśÔ˂�#�ɠǓ�Cäǯȃ2ĢɓɠIčö�'��FI GSTtiy
K�.ūǠ��ʌˉǉÒǱ2BDĢɓɠȱɉĝIȔȓ�'��C2�l�l�

X-100 IƜȲǡŊ 1%21EB�2ã��15000rpm�4��15 Ô.ʣśÔ˂�
'��ǗIh��z2�+?�GSH w�aIã�-�ƚčʐĖ˕�'�ɀƔ�
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GSHw�aIûȜtiyK�.ǋǏ��Y�fhS�Iā>ųÓǝǓIã�-�
�\�wn�lf�uXʈ3ųÓIɧ*'� 
 
īĮȁǰƩ3ƴȡ 
Myc-ERK2�Myc-ERK2 kinase dead�ûȜ Flag-MCRIP13MCF10AȁǰƩ
3ƴȡ4©�3Ůˍ.ɧ*'�GP2-293ȱɉIƃȜ��24ƙʳœ pVSV}Xf
�/ûȜ pQCXIH-ERK2}Xf��E�4ûȜ pQCXIP-MCRIP1}Xf�I
ʧ®ĨĹÉ�'��C2 24ƙʳœĖē£ƀ�'�ɀƔ�ûȜON�`Iā>Ė
˕Ǔ�ǗIGʡ����z��Iã�'�ÜƔ2ƃȜ�'MCF10Aȱɉ3Ėē
Iµɫ�'ON�`Ė˕Ǔ.Ƚƀ�'�ƊƔœ�ON�`Ũƨ�1�F'ȱɉ

IsNY��N^�/x����N^�.ʦØ�'� 
 
In vitro Vn�cLibN 
HEK293ȱɉ2ûȜ MAPVn�c�MAPKVn�cIʡÞȁǰ��ÇǼǅʷ
ǈ2BDǍšĔ ERK�p38�JNKIȬɫ�'��F2�\�wn�lf�uX
ʈ (GST-MCRIP1�MBP�ATF2�Jun) �γ-32P-ATP Iã� 30��30 Ôʳõ
ŝ�#'�MAPVn�c2BE��ʭç3țŊ4�S�l�_SY�yM�2
BDƭÓIɧ*'�MCRIP1 L�o�ȽƀğǺ³Iǵ�' in vitro Vn�cL
ibN2��-@ýƱ3ÒǱIɧ*'� 
 
 
êĮʰȃ RT-PCR 
ûȜĖ˕ȱɉIƃȜ��24 ƙʳœ2 TRIzol 1ml IĖ˕ȅ2ã��ȱɉųÓǓ
Iµɫ�'��F2�0.2ml3X�����Iã����jiX`�V]�.B
�Ǖ$'�12000g�4��15Ôʳʣś���ǗIƑ��h��z2Ƚ�ƀ�'�
�C2Qfr��ǅƿǈ2BD RNA IȬɫ�'�Ȭɫ�'Ê RNA Iǵ�-�
mRNAIäǯȃ2 cDNA2!EȈȃ.ʖʐÐõŝIɧ*'�ʖʐÐõŝǴǩI
PCR 2BDĜņ��ûȜĖ˕ȱɉ2��EȊĸȃ1 MCRIP1 ô6LXh�
mRNA3ȁǰʰILU��`[�2BDƭÓ�'�ǵ�'{�N��4©�3
Ʊ.�E� 
MCRIP1 

5’-CCA CGA GGA GAA CGT CCG CTT CA-3’  

5’-GGT TAG GGA CCT TCT CCA CAT AC-3’ 
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L�T��`yKf�cLibN 
� HEK293 ȱɉ2 Flag-MCRIP1 ȁǰ}Xf�Iʧ®ĨĹÉ�'�24 ƙʳœ�
ȱɉ2 TPAIǖã��ERKǍšçIɾĹ�'�Ûǟ�C 20Ôœ�ȱɉųÓǓ
Iµɫ��ÇǼǅʷǈ2BDMCRIP1f�uXʈIǪǺȃ2Ȭɫ�'�Ȭɫ�
'MCRIP1f�uXʈ2L�T��`yKf�c (54.9 unit/tube) Iã�-�
25��30Ô�`yKf�cõŝIɧ*'��`yKf�cʶĲÝ/�- 25mM 
βY�b����25mM yiçnl�O��2mM S�ltn_�ʭnl�O�
I¶ǵ�'� 
 
ű³ 
� ű Flag ű³ M2 (Sigma); ű HA ű³ 3F10 (Roche), ű Myc ű³ 9E10, ű

ERK2ű³, ű ZEB1ű³, űGSTű³ (Santa cruz); űCtBPű³ (abcam), ű�

�ʭç ERK ű³ (CST); ű E Tm|��ű³, ű N Tm|��ű³, űw��

h�ű³, (BD) űMCRIP1ű³ 
 
ÇǼÌǅʷ 
�MCRIP1 /ûȜ MAP Vn�c3Ìǅį˗.4�100mM Ěçnl�O��

0.5% NP-40�0.1% kSV^\��l2BE�^`tiyK�Iǵ�-ȱɉų
ÓǓIµɫ�'�Flag ű³. MCRIP1 IÇǼǅʷ��{�jN� G byK�
�`w�aIã�-čʐĖ˕�'��FI 0.5% NP-40Iā> 1�PBSǝǓ. 2
č��^`tiyK�. 1 čw�a3ǋǏIɧ*'�MCRIP1 /Ìǅʷ�'
MAPVn�cIƭÓ!E'?2�w�a2ȵü�'f�uXʈI]�{�ti
yK�2ǝÓ��SDS-PAGEœ�OP`f�z�ijM�Y.ɵƦIɧ*'� 
MCRIP1/ CtBP3Ìǅį˗.4�137mMĚçnl�O��1% NP-40�0.1% 
kSV^\��l2BE�^`tiyK�Iǵ�-ȱɉųÓǓIµɫ�'�

Flag ű³. MCRIP1 I�Myc ű³. CtBP IÇǼǅʷ���^`tiyK�
.w�aI 3 čǋǏ�'�©�4�ɹ/ýƱ3Ůˍ2BD�ȵüÔĨ3ƭÓI
ɧ*'� 
 
ÇǼƨɝ 
� HEK293ȱɉ�B6�ERK/ûȜMCRIP1īĮȁǰƩ (MCF10Aȱɉ)ITt
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�U�`�2ƃȜ�'�24ƙʳœ�1�PBSǝǓ. 2čǋǏIɧ��u���
�L�kvmǝǓ.ȱɉIđĮ�'��C21�PBSǝǓ.2čǋǏœ�0.1% l
�l� X100 .ȱɉ3ɗưʙI�īĮç�#'�Ï6 1�PBS ǝǓ.ǋǏ��
BlockAce (˃ï). 1ƙʳz�iV�Y�'�1�PBSǝǓ. 2čǋǏœ��Ʒ
ű³Iã� 50ÔİǙ.õŝ�#'�1�PBSǝǓ2- 4čǋǏœ�ɥÆƲʄ�
F' Ʒű³Iã��ʥÆ� 30ÔİǙ.õŝ�#'�1�PBSǝǓ2- 4čǋ
Ǐœ�DAPI Iã��ʥÆ�- 10 ÔİǙ.õŝ�'�õŝȲ�œ�1�PBS ǝ
Ǔ2- 2 čǋǏ���C2Ȭɫǃ.ˡčǋǏ��]�{�Iµɫ��ɥÆ˒ř
ʲ.ɳķIɧ*'� 
 
�^yP��cLibN 
� U2OS�E�4MDCKȱɉI 24Ȟ{��l2ƃȜ�'�24ƙʳœ�pGL-3 
ETm|���^yP��c���f�}Xf��pcDNA3-ZEB}Xf��û
Ȝ pcDNA3-MCRIP1}Xf��ÎʩƲǜ/�-^�u�_��^yP��cȁ
ǰ}Xf�Iʧ®ĨĹÉ�'�<'�pcDNA3 }Xf�4ʧ®ĨĹÉ!E{�
`�m3ǡŊIý�2!E'?2ã�CF'��C2 24ƙʳœ�û�^yP�
�c3ȁǰʰIk�L�-�^yP��cĮʰ^`j� (Promega) 2BDƭÓ
�'� 
 
�NY��^��LibN 
� �NY��^��LibN.4�Oris b��NY��^��Lib�z��
VilI¶ǵ�'�`liu�I4?' 96 Ȟ3ûOP�2�MCF10A ȱɉI
5.0�104¾ƃȜ�'�24ƙʳœ`liu�IĠ���Nl�N^� C (25ng/ml) 
I7�> EGFǝǓ (35ng/ml) 2Ƚƀ�'�3Ɣœ�Ƞǌ2Țå�'ȱɉ3¾Ɗ
IǚĮ�Y�y2�'� 
 
�l�[�N�}�_��LibN 
� N�}�_��LibN.4�BD BioCoat�l�[�N�}�_��h��
t� (�L]Na 8µm)I¶ǵ�'�ɾĎǩʈ/�- EGF (30ng/ml)I¶ǵ��
ûh��t�2 MCF10AȱɉI 1.0�106ƃȜ�'�24ƙʳœ���z��4
1×PBSǝǓ. 2čǋǏ�F�ȱɉ4�fr��.đĮ�F'�X�`f�tN
S�il.ƨɝœ�Ȭɫǃ.��z��IǋǏ�'���z��4ÆĪ˒řʲ
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.ɳķ��ǥµǤ2ʦ5F'ɱʯÎ3ȱɉIɷǚ��Y�y2�'� 
 
X��h�ÇǼǅʷ 
� X��h�ÇǼǅʷ4�SimpleChIP Enzymatic Chromatin IP Kitを使用し
た�ȱɉI 10cmĖ˕ȅ2ƃȜ��ɀƔ���L�kvm.f�uXʈ/ DNA
3X�`��XIɧ*'�%3œ�Y�^�ǝǓIǖã��5ÔʳŸȇ�'�õ
ŝœ�ȱɉI 2 č 1�PBS ǝǓ.ǋǏ��ȱɉIh��z2ˁ?'�ȱɉɗI
Ȕȓ�'œ��X�\iT`pX�L�c2BD DNAIƐǨç��ʌˉǉȔȓ
2BDƪɗ3ȔȓIɧ*'�ʣśœ�DNAƐǨ�ǝɵ�'�ǗIčö��ű³
/{�jN� GLU��`w�aIã�-ÇǼǅʷIɧ*'�w�aIǋǏœ�
w�a�CX��h�3ųÓIɧ*'��F2Ěçnl�O�ǝǓ/{�jL

�c KIǖã��ɎX�`��XõŝIɧ*'�DNAIT��2B*-Ȭɫ��
�FI PCR3ʱĔ/�'�PCR4 95 °C 5Ô�{95 °C 30ș 62 °C 30ș 72 °C 30 

ș}I 30-45]NX�� 72 °C 5Ô3{�Y��.ɧHF'� 

¶ǵ�'{�N��4©�3Ʊ.�E� 
E-cadherin promoter specific primers  

5’-GTA AAA GCC CTT TCT GAT CCC AGG-3’ 

5’-TCA CAG GTG CTT TGC AGT TCC GA-3’ 
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ȥ˦Ȣ� ʃʒ 
 
� ơȒȟIʜɧ!E'?2�ŶĹƈĈ/�-Ɣ��ŶĹˌ�'ƎɤƘˀƈŻ2

ŨʃǸ���<!� 
� <'�Ȓȟ3ƒÿš2ʴ!Eʅʂ3=1C"į˗Ůů103�ŶĹˌ�'ƺ

ŀȍĶƈŻ2ŨʃǸ���<!� 
� Ǎȁ1ʅʂ�ȒȟƆƁI�-�'(�<�'�ƥ¤ĢĪéȘĪȒȟŭ� ÔĨ

ȱɉťĘÔʯ1C62ÔĨ^Yn�ÚŗÔʯ2ŭľ!EÊ-3ƒ�2ŨʃǸ�

��<!� 
 
� E-Tm|�����f�ʧ®ĨIŞ�¸��-�(�*' Stephen P. 
SugrueíĞ2ĢğŨʃɛ�<!� 
 
� Ɯœ2�ĢĪʹǳǍIśʏÌ2Ɔ�-�(�*'�ɲ2ǔ�ŨʃǸ���<

!� 
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