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植物の RNA サイレンシング機構が自己の mRNAを攻撃しないメカニズム 
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１．はじめに 

�� RNA �§�–�Þ�å�©�å�¢�µ�S�c 20!30 �7�ö&ì�Ø�b�`�I�^ RNA �†�Ó�K�Z%&/õ$×�^4Ä�4�†�v�X4G���Ê

�†3?
×�Þ�Ë�Ý , �r�S3?
×�‹�Þ�Ë�Ý�[�š�D�M�•4G���Ê$Î#'�D�š�µ�S�[�6�•���G�b�µ�S�c�(�ì�x$Î#Õ

�^�]�]���^#Õ�/�o�Â�†�D�š�M�•�b�s�^�}�N , �¥�¶�>4ß�†�<7V�M�•#Õ�/75�š�µ�S�\�K�Z�b�z�m�v�â

�U�œ�ƒ�O�Z�8�• (Ghildiyal and Zamore, 2009; Bologna and Voinnet, 2014; Castel and Martienssen, 2013; 

Kobayashi and Tomari, 2015)��"I�_�Ü"@�x�».x�^�]�[�c�z0[�^�  �˜�–�Ý�«75�š�µ�S�\�K�Z�c�S�}�C

�G�\�@%±�}�€�Z�8�•���Ü"@�_�c�`�(�Ê RNA �b�†$× RNA �?�}�I�}�_�`�(�Ê RNA �†�8�~���M���`

�(�Ê RNA �Q�œ�µ�S���@�Ñ�~�M�•�S�u , RNA �§�–�Þ�å�©�å�¢�b�†$×�\�^�•�˜�–�Ý�« RNA �^�]�c8�



植物科学最前線 8:59 (2017) 

 

H. Iwakawa-2 

BSJ-review 8:59 (2017) 

 

�–�_�I�82��b�D�š�†�w�E�•�G�\�\�^�•  (Ding, 2010)���G�b�̀�(�Ê RNA �Q�œ�µ�S�b�q5�0[�o�Â�c�M

�•6P�b�†$× RNA �†�`�(�Ê RNA �b�S9Q�/�[�6�•6×�8�§�•6P RNA �_�š�n�M�•4#&ì�[�6�•�@ , +¬3�

�b mRNA �†�t�x�s�_�§�•6P�_�š�n�K�Z�K�r�W�Z�c!“&Û�Î�^ RNA �§�–�Þ�å�©�å�¢�@�,�A2s�G�I�€ , 

�Ü"@�b4G���Ê
²�/�@�š�D�I�€�•�¦�Â�_7W�W�Z�K�r�:���Q�b�S�u , �Ü"@�c�G�–�^ RNA �\$��–�^ RNA

�†0b�(�E , $��–�^ RNA �b�s�† RNA �§�–�Þ�å�©�å�¢�_�,�A3¸�t�1�}�?�b�Ó�•�½�¬�Ò�†�â�W�Z�8�•

�\*ƒ�<�}�€�•�� RNA �§�–�Þ�å�©�å�¢�µ�S�@$Î0b�I�€�Z�?�}�D���a(Ö�@)��U , �|�:�x�C�G�–�^ RNA

�\$��–�^ RNA �†�
�9�M�•�K�C�s�@�(�?�~�X�X�6�•���•'��[�c�Ü"@�b RNA �§�–�Þ�å�©�å�¢�µ�S , 

�>�|�g�`�(�Ê RNA �Q�œ�µ�S�†�Ó�K�Z�¥�¶�b$��–�^ RNA �†�<7V�M�•�Ó�•�½�¬�Ò�†�+1��M�•�\�\�v

�_ , +¬�k�b mRNA �†�7�Á�K�^�8�Ó�•�½�¬�Ò�†�q�‚�b%±0b�†2Ã�r�<�Z*ƒ�9�K�S�8�\�î�:��  

 

２．小分子RNAの生合成とRISC形成 

�� �Ü"@�b RNA �§�–�Þ�å�©�å�¢�µ�S�c 20

�7�ö�?�} 24�7�ö&ì�Ø�b�`�(�Ê RNA �†�Ó

�K�Z�,�A2s�G�I�€�•4Ä�4"I$�$×�^4G���Ê

$Î#'�D�š�µ�S�[�6�•���µ+�$×�^8��?�}�c

�`�(�Ê RNA �\%&/õ$×�^ mRNA �b�)�• , 

*{0Â�š�D�†/œ�:3?
×�‹�ª�î�å�§�–�Þ�å�©

� å � ¢ > &PTGS: post-transcriptional gene 

silencing>'�\%&/õ$×�̂ 4G���Ê�† DNA �b�Ó

�³�Ý�ì�†�Ó�K�Z �š�D�M�•3?
×�D�š>& TGS: 

transcriptional gene silencing>'�b 2 �X�b)�

2°�_�(�?�€�•�� 24 �7�ö�b�`�(�Ê RNA �c

TGS�[
>�C�G�\�@%±�}�€�Z�8�•���M�‰�[

20!22 �7�ö�b�`�(�Ê RNA �c PTGS�_6õ�ƒ
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�•�@ , �Q�€�}�c#Õ�œ�B4#&ì�b4*�8�_�|�~ microRNA (miRNA)�\ short-interfering RNA (siRNA)�_�±�9

�I�€�•  (Bologna and Voinnet, 2014)��  

 

 ２−１． miRNAの生合成とRISC形成 

�� 
Æ�~�b4G���Ê�†�D�š�M�•
>�A�†�v�X miRNA �c�¤�À�Ò�_�¥�î�»�I�€�S�`�(�Ê RNA �[ ,  RNA �Ï

�Ü�Ó�Û�î�® II �_�|�~�Ê�”�Æ�å�S4��†�â�W�S6×�8�S9Q�/ RNA �\�K�Z3?
×�I�€�•���Ê�”�Æ�å�S4��c

DICER-LIKE1 (DCL1)�\�ç�d�€�• RNase III�º4Ý(ò�_�|�W�Z 20!22 �7�ö�b miRNA �§�•6P�_�É�ß�­

�©�å�¢�I�€ , �Ó�³�Ý�ö3?&ã4Ý(ò�[�6�• HEN1 �_�|�~ 3!�Ž'ƒ�@�Ó�³�Ý�ì�I�€�• �� (Reinhart et al., 

2002; Park et al., 2002; Kurihara and Watanabe, 2004; Yu et al., 2006; Li et al., 2005)�� miRNA �§�•6P�c

RNase H�]�»�Ó�–�å�†�â�X Argonaute (AGO)�\�ç�d�€�•�±�å�Ã�¡2A�_�v�~3¸�r�€�S�‹ , �M�‰�b6P

>&�ž�–�»6P>'�c AGO�_�g�~ , �v�:�M�‰�b6P>&�Ã�µ�­�å�ª�Õ�î6P>'�c RISC�?�}�<7V�I�€�•  (Vaucheret 

et al., 2004; Iki et al., 2010; Bologna and Voinnet, 2014)���G�:�K�Z���¶�S RNA �±�å�Ã�¡2A0
�œ�/�c

RNA-induced silencing complex (RISC)�\�ç�d�€ , miRNA �b�ž�–�»6P�\%&/õ$×�^4Ä�4�†�v�X mRNA

�†�)�•�í*{0Â�š�D�M�•>&�W>/>' (Bologna and Voinnet, 2014; Iwakawa and Tomari, 2015)���©�ß�–�¾�¼

�¬�¼�c 10 '�8®�b AGO �†�¥�î�»�K�Z�>�~ , �z�_ AGO1 �@miRNA �\ RISC�†�g�B�K�†$×4G���Ê�b

$Î#'�†�D�š�M�•��  

 

２−２．siRNAの生合成とRISC形成 

�� 6×�8�§�•6P RNA �|�~�8�}�€�•�`�(�Ê RNA �† siRNA �\�ç�j��6×�8�§�•6P RNA �c�]���^)�2°�[

#Õ�œ�B�I�€�•�@ , �˜�–�Ý�« RNA �b 9×���S4��x0
0��p6ë�/ , �n�‰�¥�b3?
×�_�|�W�Z���¶�S�§�•6P

RNA, �Q�K�Z�‹3Ù�M�• RNA �k�Ñ�ö RNA �Ï�Ü�Ó�Û�î�® >&RDR: RNA-dependent RNA polymerase>'�_

�|�W�Z���¶�S�§�•6P RNA �^�]�@�ò�F�}�€�•  (Ding, 2010)���Q�€�}�b�§�•6P RNA �c DCL2/3/4�_�|

�W�Z�Q�€�R�€ 22, 24, 21 �7�ö�b siRNA �_�É�ß�­�©�å�¢�I�€�•�� 24 �7�ö�b siRNA �c AGO3, 4, 6, 9

�_)��œ�K , �z�_ TGS�_6õ�ƒ�•  (Havecker et al., 2010; Zhang et al., 2016; Mi et al., 2008)��  �M�‰, 21 �7
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�ö , 22�7�ö�b%·�8 siRNA �c AGO1, AGO2, AGO5�\ RISC�†�g�B�K PTGS�_6õ�ƒ�•�G�\�@%±�}�€�Z

�8�• (Mi et al., 2008; Takeda et al., 2008; Montgomery et al., 2008)�� RISC�g�B4#&ì�c�Ã�µ�­�å�ª�Õ�î6P

�b�<7V �_ AGO �b�)�•�q�ö�†�²0[�\�M�•�è�¥�c miRNA �\� �]�[�6�•�\*ƒ�<�}�€�Z�8�•  (Iki et al., 

2010)>&�W>/>'��  

 

２−３．小分子RNAの振り分け機構 

�� �©�ß�–�¾�¼�¬�¼�_�c 10 '�8®�b AGO �@�¥�î�»�I�€�Z�>�~ , �M4Š
Õ6×�ö�v1��u�}�€�•�@ , �Q�€�R

�€�[�w�b�µ+��†�â�W�Z�8�•  (Bologna and Voinnet, 2014)��)�)Ê�_�|�•$Î#'5��b�j�x , $Î#'1��_�b�w

!“�^�]�_�|�~ , (ý+

Æ�[$Î#'�K�Z�8�• AGO �b�Â�Û�å�«�G�Q$��^�•�@ , 0
�X�b AGO �c�M(ý+

Æ�[

� �ì�_$Î#'�K�Z�8�• (Bologna and Voinnet, 2014)���Q�b�|�:�̂"g�#�_�>�8�Z�̀�(�Ê RNA �@�]�b AGO

�\)��œ�M�•�b�?�c���u�Z5�0[�^�e8Ÿ�[�6�•���© �Ù�˜�ª�Ù�˜�Â�š�[�c�`�(�Ê RNA �§�•6P�b�g�b4*

�8�_�|�~>&�p�¸�b�Ñ�«�Ð�µ�³�b�w!“>'>0�X�6�• AGO �b�]�U�}�_
°�•�?�†�ô�u�Z�8�•�@  (Tomari et 

al., 2007; Kawamata and Tomari, 2010; Montgomery et al., 2008), �Ü"@�_�>�8�Z�c�z�_�`�(�Ê RNA �b

5!�Ž'ƒ�b�7�ö�@�]�b AGO �\)��œ�M�•�? �†�ô�u�Z�8�• ���Ü"@�b miRNA �b�¨�C�c 5!�Ž'ƒ�@ U �[�6�~ , 

5!�Ž'ƒ�@ U�b�`�(�Ê RNA�\�I�C)��œ�M�•�ö2A�†�â�X AGO1�\)��œ�K�µ+��†�Ý�S�M  (Mi et al., 2008; 

Takeda et al., 2008)���r�S AGO2�c 5!�Ž'ƒ�@ A, AGO5�c 5!�Ž'ƒ�@ C �b�`�(�Ê RNA �\�Q�€�R�€)��œ

�M�•�G�\�@%±�}�€�Z�8�•  (Montgomery et al., 2008; Mi et al., 2008; Takeda et al., 2008)�� AGO7�c�`�(

�Ê RNA �b 5!�Ž'ƒ�b�7�ö�b�s�^�}�N miRNA �§�•6P�b4Ä�4�x�S4��†�³�™�µ�¡�M�•�G�\�[ miR390�\

�8�: miRNA �\"I$�$×�_)��œ�M�•�G�\�@%±�}�€�Z�8�• (Endo et al., 2013; Montgomery et al., 2008)��  

 

３．植物が持つ小分子RNA増幅機構 

 

３−１. ウイルスの感染と小分子RNA増幅機構 

�� �V3Ù�K�S�|�:�_�˜�–�Ý�«�@�¤���M�•�\ , DCL2/4 �b
>�A�_�|�~0
0��p6ë�/�^�]�b6×�8�§�•6P
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RNA �?�}�˜�–�Ý�«#ä�¶�b siRNA �@�8�~���I�€ , RISC �†�Ó�K�Z�˜�–�Ý�« RNA �c�)�•�I�€�• ��

(BouchŽet al., 2006; Deleris et al., 2006; Diaz-Pendon et al., 2007; Fusaro et al., 2006)���Ü"@�c�̀�(�Ê RNA

�†�Q�œ�M�•�µ�S�†�â�X�G�\�[�|�~�I�Š�_�˜�–�Ý�«�b0
0��†7<���M�•�G�\�@�[�A�•���Q�b�p�°$×�z

�m�†�¸�:�b�@�M�•6P RNA �†�§�•6P RNA �_�š�n�M�• RDR �[�6�•���©�ß�–�¾�¼�¬�¼�_�c 6 '�8®�Ñ

�~�M�•�@�˜�–�Ý�«�b�`�(�Ê RNA �Q�œ�_�>�8�Z5�0[�^ RDR�c RDR1�\ RDR6�[�6�•  (Wang et al., 

2010; Garcia-Ruiz et al., 2010; Diaz-Pendon et al., 2007; Donaire et al., 2008)�� RDR1/6�c RNA )��œ�±�å

�Ã�¡2A�[�6�• SGS3�x�Q�b�Ú�b�±�å�Ã�¡2A�b�“�E�†�É�~�Z RISC�@�)�•�K�S�˜�–�Ý�« RNA �†�§�•

6PRNA�_�š�n�K , �Q�b�§�•6P RNA�† DCL2/4�@
Ì�Ø�)�•�M�•�G�\�[�`�(�Ê RNA�c�Q�œ�I�€�•>&�W

2>' (Ding, 2010)��  
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３−２.外来遺伝子導入とコサプレッション・S-PTGS 

�� 1990 �º Napoli �}�@(ø,
�b�Ì�³�×�½�”�_,
(ò�œ�B4G���Ê�[�6�•�•�Ý�¥�å�œ�B4G���Ê�†�_
°�K4#

�k$Î#'�K�S7• , �£�•�_�o�K�”�å�º�©�”�½�å�œ�B�c7<���I�€$Ñ,
�b,<�†���?�O�•�¦�†$Î0b�K�S  

(Napoli et al., 1990)���•�Ý�¥�å�œ�B4G���Ê mRNA �b-s'�5��†1*�m�Z�s�•�\4#�k$Î#'�I�€�Z�8�^�8�d

�?�~�? , 5�#Õ�º�b 50 �(�b 1 &ì�Ø�r�[�ö�a�K�Z�8�S (Napoli et al., 1990)���_
°�K�S�¥�¶4G���Ê�b�s�̂

�}�N%&� 4Ä�4�†�v�X
Æ�~4G���Ê�b$Î#'�r�[�š�D�M�•���¥�§�É�Þ�µ�©�Ù�å���\�¡�Ü�E�}�€�S�G�b#'

1ß�c, �˜�–�Ý�« RNA �†�<7V�M�•���œ�\� �]�_�`�(�Ê RNA �b�Q�œ�†�Ó�K�S RNA �§�–�Þ�å�©�å�¢

�_�|�W�Z�,�A2s�G�I�€�•�G�\�@�(�?�W�Z�8�•  (Brodersen and Voinnet, 2006)���̃�–�Ý�« RNA �b���œ

�\$��^�•4Š�(�c4#�k$Î#'�K�S�¥�¶4G���Ê�c
Æ�~ mRNA �\� �]�b�M�•6P RNA �\�8�:!l�[�6�•�@ , 

�‹3Ù�M�•�|�:�_�Ü"@�c�¥�¶4G���Ê#ä�¶�b��$��–�^�� mRNA �†0b�(�E RDR6�_�|�W�Z�§�•6P�ì�M�•

�G�\�[ RNA �§�–�Þ�å�©�å�¢�†�,�A2s�G �M>&�W2, 3>'���M�•6P RNA �_�|�~ RNA �§�–�Þ�å�©�å�¢�†

�,�A2s�G�M�µ�S�b�G�\�† S-PTGS (Sense transgene-induced post-transcriptional gene silencing)�\�ç�j��  

 

３−３.tasiRNA経路: 小分子RNA増幅系を介した内在小分子RNAの生合成 

�� �M4Š�b
Æ�~ RNA �c RDR6�_�|�W�Z�§�•6P RNA �_�š�n�I�€ trans-acting siRNA (tasiRNA)�\�ç�d

�€�•
Æ�~�`�(�Ê RNA �†�8�~���M�G�\�[ , %&/õ�ö�†�v�X�Ú�b
Æ�~4G���Ê�b$Î#'�†�D�š�M�•�G�\�@

%±�}�€�Z�8�• (Bologna and Voinnet, 2014)���q3Æ�_�̂ �W�Z , �Â&��^�†$×�c�â�S�^�8�@ RDR6�k�Ñ$×�_

#Õ�B�I�€�•
Æ�~�`�(�Ê RNA �v�X�¨�C$Î0b�I�€�Z�A�S (Fei et al., 2013)���G�€�}�b�`�(�Ê RNA �c

phasiRNA (phased, secondary, small interfering RNAs)�\�ç�d�€�•��  tasiRNA�b#Õ�B�_�c RDR6, SGS3, 

�Q�b�Ú�b�¥ �Ç�“�¡�±�î�b�Ú�_ , "I�f�^ RISC>&22�7�ö�b miRNA �\)��œ�K�S AGO1�x miR390�\)�

�œ�K�S AGO7>'�@
Æ�~�b TAS RNA>&TRANS-ACTING siRNA (TAS) precursor>' �_)��œ�M�•�G�\�@�²

8r�[�6�•�G�\�@���Ì�I�€�Z�8�•  (Fei et al., 2013; Arribas-Hern‡dez et al., 2016; de Felippes et al., 2017)��

tasiRNA/PhasiRNA)�2°�c S-PTGS�µ�S�\���Z�8�•!l�@�¨�8�@ , S-PTGS)�2°�_"I�f�^ RISC�b)��œ
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�@�²8r�?�°�?�c�•�T�Â�}�?�[�^�8  (Branscheid et al., 2015)��  

 

４．RNAサイレンシングが自己のmRNAを攻撃しないメカニズム 

�� �`�(�Ê RNA �b�Q�œ�†�Ó�K�S RNA �§�–�Þ�å�©�å�¢�µ�S�c���_�I�Š�^#Õ�/75�š�©�«�¸�Ò�[�c�6�•

�@, �D�š�^�C
Æ�~�b mRNA �_�8#Ý�M�•�\4G���Ê$Î#'�@�˜�I�€ , �Ü"@�b#Õ*ñ�c7<���I�€�Z�K�r�:��

�^�P
Æ�~�b mRNA �c�`�(�Ê RNA �b�Q�œ�†�Ó�K�S RNA �§�–�Þ�å�©�å�¢�µ�S�b�†$×�_�^�}�^�8�b

�[�6�•�:�?>=�q3Æ�Q�b1f�†0Ž�ô�M�•�?�v�K�€�^�80
�X�b1=�e�@$Î/²�I�€�S��  

 

４−１. 3!末端ポリA鎖の役割 

�� �S3Ù�K�S�|�:�_ , �¥�¶4G���Ê�†�_
°�M �•�\ , �Ü"@�c RNA �§�–�Þ�å�©�å�¢�†�,�A2s�G�K , �¥�¶4G

���Ê�b$Î#'�†�š�D�M�•��0
0��p6ë�/�^�]�b6×�8�§�•6P RNA �†�8�~���M�˜�–�Ý�« RNA �\$��^�~ , 

4#�k$Î#'�K�S�¥�¶4G���Ê#ä�¶�b mRNA �c
Æ�~ mRNA �\� �]�b�M�•6P RNA �[�6�•�S�u , �Ü"@�c�]

�:�_�?�K�Z�¥�¶4G���Ê#ä�¶�b mRNA�†
Æ�~ mRNA�?�}�
�9�K�Z RNA �§�–�Þ�å�©�å�¢�†�,�A2s�G

�I�^�C�Z�c�^�}�^�8��%?�>#Õ"@�b mRNA �c 5!�Ž'ƒ�_�Ÿ�Õ�µ�É�S4� , 3!�Ž'ƒ�_�Ï�Ü A 6P�†�â�U , �Q

�€�}�c*{0Â�b�•4
�>�|�g mRNA �b�ó���ì�_�$�Z�K�Z�8�•  (Gallie, 1991)���G�€�r�[�b���Ì�[ , �Ÿ�Õ

�µ�É�S4��x�Ï�Ü A 6P�†���8�S$��–�^ RNA �@S-PTGS�†�,�A2s�G�M�N�I�_�^�•�G�\�@&g�@�I�€�Z

�8�S  (Luo and Chen, 2007; Gazzani et al., 2004; Parent et al., 2015)��6×�86ë�Ü"@�@�]�b�|�:�̂ �(�Ê�µ�S

�[�Ï�Ü A 6P�†���8�S mRNA�†"I$�$×�_ RNA �§�–�Þ�å�©�å�¢�µ�S�_�_�C�?�c1f�[�6�W�S�@ , �q3Æ, 

RDR6�_�c�Ï�Ü A 4Ä�4�†���8�S RNA �b�s�†�§�•6P RNA �_�š�n�K , 3!�Ž'ƒ�_�Ï�Ü A 6P�†�v�X�G�–

�^ mRNA �c�§�•6P RNA �_�š�n�K�^�8�\�8�:+Æ�á�Ý�8�ö2A"I$��ö�@�6�•�G�\�@�Â�}�?�_�^�W�S ��

(Baeg et al., 2017)���M�̂ �ƒ�U �G�–�^ mRNA �@�v�X 3!�Ž'ƒ�b�Ï�Ü A 6P�c�G�€�r�[%±�}�€�Z�8�S RNA

�b�ó���ì�x*{0Â�•4
�T�E�[�^�C ,  RDR6 �k�Ñ$×�^ RNA �§�–�Þ�å�©�å�¢�µ�S�b�†$×�_�^�}�^�8�|

�:�_�M�• , �8�ƒ�d  Ò+¬�k mRNA �b IDÓ �\�K�Z�b�z�m�†
À�a
��<�Z�8�•�G�\�@�Â�}�?�_�^�W�S��+Æ

�á�Ý�8�G�\�_ TAS RNA �_6õ�K�Z�c , �Ï�Ü A 6P�?�}�§�•6P RNA �œ�B�†6ä���[�A�•�|�:�[�6�•
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(Rajeswaran et al., 2012)���>�Q�}�C"I�f�̂ RISC�c TAS RNA �_'���$×�_ RDR6�†�ç�g3¸�t�c�S�}�A

�†�K�Z�8�•�b�T�\*ƒ�<�}�€�•  (Arribas-Hern‡dez et al., 2016; de Felippes et al., 2017)��  

 

４−２. RNAの品質管理システムおよびRNA代謝システムの役割 

�� #Õ�/
Æ�[�c�–�_ RNA �b��2A'ö#.�©�«�¸�Ò�@�8�·�K�Z�>�~$��–�^ RNA �†3¿3ÿ�_�(0Ž�M�•�G�\�[

�Q�€�}�b-s'��†75�8�[�8�• (Inada, 2013)���r�S�G�–�^ mRNA �v�–�_3?
×�\�(0Ž�b�§�–�¡�Ý�†)Þ�~

3É�M�G�\�[ , �·$×�^�¹/ª"g�Â�†�–�W�Z�8�•���(0Ž�†�•4
�M�•�]���^�±�å�Ã�¡2A�I�Ê�x�©�«�I�Ê�c

�X�¨�C0b�X�?�W�Z�8�•�@ , �G�–�^ RNA �v$��–�^ RNA �v�q)
$×�_�c�š�Ÿ�¯�Ü�Î�¾�¡�Þ�”�î�®�_�|

�• 5!�x3!�‰�¥�r�S�c 3!�x5!�‰�¥�l�b�(0Ž�†�w�E�• (Garneau et al., 2007)�� mRNA �c3û�–�Ÿ�Õ�µ�É�S4��\

�Ï�Ü A 6P�_�|�W�Z�š�Ÿ�¯�Ü�Î�¾�¡�Þ�”�î�®�_�|�•�(0Ž�?�}3��†�ò�W�Z�8�•�@ , �š�å�»�Ü�Î�¾�¡�Þ

�”�î�®�b�)�•�†�w�E#Õ�L�S�Ï�Ü A 6P�†���8�S 5!
��b RNA �•"&�c 3!�x5! �š �Ÿ�¯�¾�Ü�Î�¡�Þ�”�î�®�_

�|�W�Z , �Ÿ�Õ�µ�É�S4��†���8�S 3!
��b RNA �•"&�c 5!�x3! �š�Ÿ�¯�Ü�Î�¾�¡�Þ�”�î�®�_�|�W�Z�Q�€�R

�€�(0Ž�I�€�•  (Garneau et al., 2007)���š�å�»�¾�¡�Þ�”�î�®�_�|�•�)�•�†�Ó�I�^�8�(0Ž�_�>�8�Z�c , 

�r�N�Ï�Ü A 6P�(0Ž4Ý(ò�_�|�W�Z mRNA �b�Ï�Ü A 6P�@%·)°�I�€ , �Ÿ�Õ�µ�É�S4��@�¹�Ÿ�Õ�µ�Æ�å�¢

4Ý(ò�_�|�W�Z�v�~7V�?�€�S�‹ , �q)
$×�_ 5!�x3! �š �Ÿ�¯�Ü�Î�¾�¡�Þ�”�î�®�_�|�W�Z�(0Ž�I�€�•

(Garneau et al., 2007)��  

�� �G�€�r�[0
�X�b1=�e�[ RNA �b��2A'ö#.�_6õ�ƒ�•�±�å�Ã�¡2A�x�š�Ÿ�¯�Ü�Î�¾�¡�Þ�”�î�®�@
>�?

�^�8�Ü"@�/�_�>�8�Z , S-PTGS�@�Q�I�I�€�•�G�\�@���Ì�I�€�Z�8�• (Moreno et al., 2013; Gazzani et al., 

2004; Branscheid et al., 2015)���G�€�}�b)��Ý�c RNA �b��2A'ö#.�©�«�¸�Ò�x RNA �b�æ1p)�2°�@�`�(

�Ê RNA �Q�œ�†�Ó�K�S RNA �§�–�Þ�å�©�å�¢�\�Õ� �K�Z�8�•�G�\�†&g�@�K�Z�8�•  (Tsuzuki et al., 

2017)���q3Æ�_�̂�W�Z mRNA �b�(0Ž)�2°�@�I�C7<���I�€�•�\ , �Ü"@�b�]���^
Æ�~4G���Ê�?�}�`�(�Ê

RNA �@�8�~���I�€
Æ�~�b4G���Ê�†!��~�_�š�D�M�•�S�u , �Ü"@�b#Õ*ñ�_$��–�†�A�S�M�G�\�@���Ì

�I�€�S (Martinez de Alba et al., 2015; Zhang et al., 2015)���G�b#Õ*ñ7<���c RDR6�x SGS3�^�]�b RNA

�§�–�Þ�å�©�å�¢6õ4��I�Ê�†���†�M�•�\�G�Ÿ�M�•�G�\�?�} , �š�Ÿ�¯�Ü�Î�¾�¡�Þ�”�î�®�_�|�• RNA
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�æ1p�c+¬3��b mRNA �@�`�(�Ê RNA �Q�œ�†�Ó�K�S RNA �§�–�Þ�å�©�å�¢�b�P1ß�_�^�•�G�\�†75�8

�[�8�•�\&g�@�I�€�• �� (Martinez de Alba et al., 2015; Zhang et al., 2015)��  

 

 

 

４−３. RNAサイレンシングが自己のmRNAを攻撃しないメカニズムのまとめ 

�� �G�€�r�[0Ž1��K�S)��Ý�†�r�\�u�•�\���b�|�:�^�Ô�¹�Ý�@*ƒ�<�}�€�•���ó���_�Ñ�~�K�Z�8�•
Æ�~

mRNA �c�Ï�Ü A 6P�†�v�W�Z�8�•�S�u RDR6�_�|�W�Z�§�•6P�ì�I�€�^�8>&�W 3 �e�V>'���r�S , RDR6

�b5ê�º�\�^�~�“�•�Ï�Ü A 6P�†���8�S$��–�^
Æ�~ mRNA �c�]���^�N�I�_�|�~#Õ�L�Z�c�8�•�@ , 3û�–

�c RNA �æ1p(Ô�_�|�W�Z3¿3ÿ�_�(0Ž�I�€�Z�>�~ , RDR6�b1�1‘�†
 �€�Z�8�•�b�T�\*ƒ�<�}�€�•>&�W

3�e�W>'���¥�¶4G���Ê�†4#�k$Î#'�K�S���œ'¼�_�>�8�Z�c RNA �æ1p(Ô�_�|�•�(0Ž�@3ã�8�X�?�N RDR6

�@�ò�t�Ï�Ü A 6P�†���8�S$��– RNA �@-s'��M�•�S�u , RNA �§�–�Þ�å�©�å�¢�@�,�A2s�G�I�€�•�b�[

�6�•�:�\*ƒ�<�}�€�•>&�W 3 �‘>'��  
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おわりに 

�� RNA �§�–�Þ�å�©�å�¢�@+¬�k�b mRNA �†�7�Á�K�^�8�Ó�•�½�¬�Ò�\�K�Z , �Ò�G mRNA �b�Ï�Ü A 6P

�\ RNA �æ1p)�2°�b5�0[�ö�†�ò�F�S�@ , RDR6�x SGS3�b8› (•�†�g�B�M�•�G�\�_�|�~�`�(�Ê RNA �Q

�œ�†�,�A2s�G�M�������†7H�•�M�•�G�\�x  (Kumakura et al., 2009), RNA �b 3! �Ž'ƒ�_�Ñ�~�M�•�I�[�^

RNA �S4��x RNA )��œ�±�å�Ã�¡2A�^�]�v+¬�k RNA �† RDR6�k�Ñ$×�^ RNA �§�–�Þ�å�©�å�¢�†�?�}

�ò�•�c�S�}�A�†�K�Z�8�•�•+��ö�v�6�•  (Baeg et al., 2017)���Ü"@�c�Q�€�}�b�¨�™$×�^�D�š�µ�S�†�v

�X�G�\�_�|�W�Z�c�L�u�Z1V�%�b�b�\�v�^�~�“�•���`�(�Ê RNA �Q�œ�†�Ó�K�S RNA �§�–�Þ�å�©�å�¢��

�\�8�:���u�Z�I�Š�^�>4ß75�š�µ�S�†�–�ì4Ä
��K , 
Æ�~4G���Ê�D�š�_�r�[�Â#Ý�[�A�Z�8�•�b�?�v�K

�€�^�8��  
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