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�T�h�e� �t�r�a�n�s�p�o�r�t� �o�f� �s�p�e�c�i�f�i�c� �m�R�N�A�s� �a�n�d� �l�o�c�a�l� �c�o�n�t�r�o�l� �o�f� 
�t�r�a�n�s�l�a�t�i�o�n� �i�n� �n�e�u�r�o�n�a�l� �d�e�n�d�r�i�t�e�s� �r�e�p�r�e�s�e�n�t� �a�n� �i�m�p�o�r�t�a�n�t� �g�e�n�e� 
�e�x�p�r�e�s�s�i�o�n� �s�y�s�t�e�m� �t�h�a�t� �p�r�o�v�i�d�e�s� �d�e�n�d�r�i�t�i�c� �p�r�o�t�e�i�n� �s�y�n�t�h�e�s�i�s� �a�t� 
�j�u�s�t� �t�h�e� �r�i�g�h�t� �t�i�m�e� �a�n�d� �p�l�a�c�e�.� �I�t� �i�s� �b�e�l�i�e�v�e�d� �t�h�a�t� �t�h�i�s� �s�y�s�t�e�m� 
�c�o�n�t�r�o�l�s� �t�h�e� �l�o�c�a�t�i�o�n� �a�t� �w�h�i�c�h� �n�e�u�r�i�t�e�s� �w�i�l�l� �c�o�n�n�e�c�t� �t�o� �e�a�c�h� 
�o�t�h�e�r�,� �t�h�e�r�e�b�y� �f�o�r�m�i�n�g� �n�e�u�r�a�l� �n�e�t�w�o�r�k�s�.� �O�u�r� �m�a�i�n� �i�n�t�e�r�e�s�t� �i�s� 
�t�o� �u�n�d�e�r�s�t�a�n�d� �t�h�e� �m�e�c�h�a�n�i�s�m�s� �a�n�d� �r�o�l�e�s� �o�f� �m�R�N�A� �t�r�a�n�s�p�o�r�t� 
�a�n�d� �l�o�c�a�l� �t�r�a�n�s�l�a�t�i�o�n� �i�n� �n�e�u�r�o�n�a�l� �d�e�n�d�r�i�t�e�s�.
�S�p�e�c�i�f�i�c� �m�R�N�A�s� �a�r�e� �r�e�c�r�u�i�t�e�d� �i�n�t�o� ´�R�N�A� �g�r�a�n�u�l�e�sµ� �a�n�d� 
�t�r�a�n�s�p�o�r�t�e�d� �t�o� �d�e�n�d�r�i�t�e�s�.� �R�N�A� �g�r�a�n�u�l�e�s� �a�r�e� �m�a�c�r�o�m�o�l�e�c�u�l�a�r� 
�c�o�m�p�l�e�x�e�s� �c�o�m�p�o�s�e�d� �m�a�i�n�l�y� �o�f� �m�R�N�A�s�,� �r�i�b�o�s�o�m�e�s� �a�n�d� 
�R�N�A�-�b�i�n�d�i�n�g� �p�r�o�t�e�i�n�s�,� �a�n�d� �m�e�d�i�a�t�e� �t�h�e� �t�r�a�n�s�p�o�r�t� �a�n�d� �l�o�c�a�l� 
�t�r�a�n�s�l�a�t�i�o�n� �o�f� �t�h�e�i�r� �m�R�N�A� �c�a�r�g�o�e�s� �i�n� �r�e�s�p�o�n�s�e� �t�o� �s�y�n�a�p�t�i�c� 
�s�t�i�m�u�l�a�t�i�o�n� �(�F�i�g�u�r�e� �1�)�.� �W�e� �a�r�e� �r�e�s�e�a�r�c�h�i�n�g� �R�N�A� �g�r�a�n�u�l�e� 
�f�a�c�t�o�r�s� �r�e�g�u�l�a�t�i�n�g� �m�R�N�A� �t�r�a�n�s�p�o�r�t� �a�n�d� �l�o�c�a�l� �t�r�a�n�s�l�a�t�i�o�n�,� �t�h�e�i�r� 
�t�a�r�g�e�t� �m�R�N�A�s�,� �a�n�d� �t�h�e� �m�e�c�h�a�n�i�s�m� �o�f� �l�o�c�a�l�i�z�e�d� �p�r�o�t�e�i�n� 
�s�y�n�t�h�e�s�i�s� �u�s�i�n�g� �m�i�c�e� �i�n� �o�r�d�e�r� �t�o� �b�e�t�t�e�r� �u�n�d�e�r�s�t�a�n�d� �i�t�s� �r�e�l�a�t�i�o�n� 
�t�o� �t�h�e� �f�o�r�m�a�t�i�o�n� �o�f� �s�y�n�a�p�s�e�s� �a�n�d� �n�e�u�r�a�l� �n�e�t�w�o�r�k�s�,� �m�e�m�o�r�y�,� 
�l�e�a�r�n�i�n�g�,� �a�n�d� �b�e�h�a�v�i�o�r�.� 

I.  Dendritic mRNA localization and learning 
and memory in RNG105 conditional 
knockout mice

�W�e� �p�r�e�v�i�o�u�s�l�y� �i�d�e�n�t�i�f�i�e�d� �R�N�A� �g�r�a�n�u�l�e� �p�r�o�t�e�i�n� �1�0�5� 
�(�R�N�G�1�0�5�)��c�a�p�r�i�n�1�,� �a�n� �R�N�A�-�b�i�n�d�i�n�g� �p�r�o�t�e�i�n�,� �a�s� �a� �c�o�m�p�o�n�e�n�t� 
�o�f� �R�N�A� �g�r�a�n�u�l�e�s�.� �R�N�G�1�0�5� �i�s� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �m�R�N�A� 
�t�r�a�n�s�p�o�r�t� �t�o� �d�e�n�d�r�i�t�e�s�,� �w�h�i�c�h� �i�s� �r�e�q�u�i�r�e�d� �f�o�r� �t�h�e� �e�n�c�o�d�e�d� 
�p�r�o�t�e�i�n�s� �t�o� �b�e� �t�r�a�n�s�l�a�t�e�d� �a�n�d� �f�u�n�c�t�i�o�n� �i�n� �d�e�n�d�r�i�t�e�s� �f�o�r� �p�r�o�p�e�r� 
�n�e�t�w�o�r�k�i�n�g� �o�f� �n�e�u�r�o�n�s� �(�S�h�i�i�n�a� et al�.�,� �J�.� �N�e�u�r�o�s�c�i�.� ��0�,� �1�2��1��-
�1�2���0�,� �2�0�1�0�)�.� �R�N�G�1�0�5� �k�n�o�c�k�o�u�t� �m�i�c�e� �e�x�h�i�b�i�t� �r�e�d�u�c�e�d� 
�d�e�n�d�r�i�t�i�c� �s�y�n�a�p�s�e� �f�o�r�m�a�t�i�o�n� �a�n�d� �r�e�d�u�c�e�d� �d�e�n�d�r�i�t�i�c� 
�a�r�b�o�r�i�z�a�t�i�o�n�,� �w�h�i�c�h� �r�e�s�u�l�t�s� �i�n� �p�o�o�r� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �n�e�u�r�o�n�a�l� 
�n�e�t�w�o�r�k�s�.� �T�h�e� �k�n�o�c�k�o�u�t� �n�e�o�n�a�t�e�s� �d�i�e� �s�o�o�n� �a�f�t�e�r� �b�i�r�t�h� �d�u�e� �t�o� 
�r�e�s�p�i�r�a�t�o�r�y� �f�a�i�l�u�r�e� �t�h�a�t� �i�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �d�e�f�e�c�t�s� �i�n� �f�e�t�a�l� 

�b�r�a�i�n�s�t�e�m� �d�e�v�e�l�o�p�m�e�n�t� �(�S�h�i�i�n�a� et al�.�,� �J�.� �N�e�u�r�o�s�c�i�.� ��0,� �1�2��1��-
�1�2���0�,� �2�0�1�0�)�.
�T�o� �i�n�v�e�s�t�i�g�a�t�e� �t�h�e� �r�o�l�e� �o�f� �R�N�G�1�0�5� �i�n� �t�h�e� �a�d�u�l�t� �m�o�u�s�e� �b�r�a�i�n�,� 
�w�e� �h�a�v�e� �g�e�n�e�r�a�t�e�d� �R�N�G�1�0�5� �c�o�n�d�i�t�i�o�n�a�l� �k�n�o�c�k�o�u�t� �(�c�K�O�)� 
�m�i�c�e� �i�n� �w�h�i�c�h� �t�h�e� rng105� �g�e�n�e� �w�a�s� �d�i�s�r�u�p�t�e�d� �i�n� �t�h�e� �b�r�a�i�n� 
�a�f�t�e�r� �b�i�r�t�h�.� �U�s�i�n�g� �R�N�G�1�0�5� �c�K�O� �a�d�u�l�t� �m�i�c�e�,� �w�e� �p�e�r�f�o�r�m�e�d� 
�c�o�m�p�r�e�h�e�n�s�i�v�e� �a�n�a�l�y�s�i�s� �o�f� �d�e�n�d�r�i�t�i�c� �l�o�c�a�l�i�z�a�t�i�o�n� �o�f� �m�R�N�A�s�.� 
�B�r�a�i�n� �s�l�i�c�e�s� �w�e�r�e� �d�i�s�s�e�c�t�e�d� �t�o� �i�s�o�l�a�t�e� �s�o�m�a�t�i�c� �a�n�d� �d�e�n�d�r�i�t�i�c� 
�l�a�y�e�r�s� �o�f� �h�i�p�p�o�c�a�m�p�a�l� �C�A�1� �n�e�u�r�o�n�s�,� �a�n�d� �f�r�o�m� �e�a�c�h� �l�a�y�e�r�,� 
�R�N�A� �w�a�s� �p�u�r�i�f�i�e�d� �a�n�d� �a�n�a�l�y�z�e�d� �b�y� �d�e�e�p� �s�e�q�u�e�n�c�i�n�g�.� 
�C�o�m�p�a�r�i�s�o�n� �o�f� �m�R�N�A�s� �f�r�o�m� �d�e�n�d�r�i�t�i�c� �a�n�d� �s�o�m�a�t�i�c� �l�a�y�e�r�s� 
�i�d�e�n�t�i�f�i�e�d� �m�R�N�A�s� �c�o�n�c�e�n�t�r�a�t�e�d� �i�n� �d�e�n�d�r�i�t�e�s� �a�n�d� �m�R�N�A�s� 
�c�o�n�c�e�n�t�r�a�t�e�d� �i�n� �t�h�e� �s�o�m�a� �(�F�i�g�u�r�e� �2�)�.� �T�h�e� �d�i�f�f�e�r�e�n�c�e� �i�n� �t�h�e� 
�m�R�N�A� �c�o�m�p�o�s�i�t�i�o�n� �b�e�t�w�e�e�n� �d�e�n�d�r�i�t�e�s� �a�n�d� �s�o�m�a� �w�a�s� 
�r�e�l�a�t�i�v�e�l�y� �s�m�a�l�l� �i�n� �R�N�G�1�0�5� �c�K�O� �m�i�c�e� �c�o�m�p�a�r�e�d� �t�o� �c�o�n�t�r�o�l� 
�m�i�c�e� �(�F�i�g�u�r�e� �2�)�,� �w�h�i�c�h� �s�u�g�g�e�s�t�e�d� �t�h�a�t� �t�h�e� �d�e�n�d�r�i�t�i�c� �m�R�N�A� 
�c�o�m�p�o�s�i�t�i�o�n� �i�n� �R�N�G�1�0�5� �c�K�O� �n�e�u�r�o�n�s� �c�h�a�n�g�e�d� �t�o�w�a�r�d� �t�h�e� 
�s�o�m�a�t�i�c� �t�y�p�e�,� �i�.�e�.�,� �d�e�n�d�r�i�t�i�c� �l�o�c�a�l�i�z�a�t�i�o�n� �o�f� �s�p�e�c�i�f�i�c� �m�R�N�A�s� 
�w�a�s� �r�e�d�u�c�e�d� �i�n� �R�N�G�1�0�5� �c�K�O� �m�i�c�e�.� �G�e�n�e� �o�n�t�o�l�o�g�y� �a�n�a�l�y�s�i�s� 
�r�e�v�e�a�l�e�d� �t�h�a�t� �d�e�n�d�r�i�t�i�c�a�l�l�y� �e�n�r�i�c�h�e�d� �m�R�N�A�s� �i�n�c�l�u�d�e�d� �s�m�a�l�l� 
�G� �p�r�o�t�e�i�n� �r�e�g�u�l�a�t�o�r�s� �a�n�d� �t�r�a�n�s�l�a�t�i�o�n� �r�e�g�u�l�a�t�o�r�s�,� �w�h�i�c�h� �w�e�r�e� 
�r�e�d�u�c�e�d� �i�n� �d�e�n�d�r�i�t�e�s� �o�f� �R�N�G�1�0�5� �c�K�O� �m�i�c�e�.� �W�e� �a�r�e� �g�o�i�n�g� �t�o� 
�i�n�v�e�s�t�i�g�a�t�e� �w�h�e�t�h�e�r� �p�r�o�t�e�i�n�s� �e�n�c�o�d�e�d� �b�y� �t�h�e�s�e� �m�R�N�A�s� �a�r�e� 
�i�n�v�o�l�v�e�d� �i�n� �d�e�n�d�r�i�t�i�c� �s�y�n�a�p�s�e� �f�u�n�c�t�i�o�n� �a�n�d� �n�e�u�r�o�n�a�l� �n�e�t�w�o�r�k� 
�f�o�r�m�a�t�i�o�n�.
�W�e� �f�u�r�t�h�e�r� �a�n�a�l�y�z�e�d� �b�e�h�a�v�i�o�r� �o�f� �R�N�G�1�0�5� �c�K�O� �m�i�c�e�.� 
�P�a�s�s�i�v�e� �a�v�o�i�d�a�n�c�e� �t�e�s�t� �i�s� �o�n�e� �o�f� �t�h�e� �l�e�a�r�n�i�n�g� �a�n�d� �m�e�m�o�r�y� 
�t�e�s�t�s�,� �i�n� �w�h�i�c�h� �m�i�c�e� �r�e�c�e�i�v�e� �a�n� �e�l�e�c�t�r�i�c� �f�o�o�t� �s�h�o�c�k� �i�n� �a� �r�o�o�m� 
�a�n�d� �t�h�e�r�e�a�f�t�e�r� �t�h�e�y� �r�e�m�e�m�b�e�r� �t�h�e� �s�i�t�u�a�t�i�o�n� �a�n�d� �d�o� �n�o�t� �e�n�t�e�r� 
�t�h�e� �r�o�o�m� �f�o�r� �m�o�r�e� �t�h�a�n� �s�e�v�e�r�a�l� �d�a�y�s�.� �I�n� �t�h�i�s� �t�e�s�t�,� �R�N�G�1�0�5� 
�c�K�O� �m�i�c�e� �d�i�d� �n�o�t� �e�n�t�e�r� �t�h�e� �r�o�o�m� �a�t� �5� �m�i�n�u�t�e�s� �a�f�t�e�r� �t�h�e� �f�o�o�t� 
�s�h�o�c�k�,� �b�u�t� �e�n�t�e�r�e�d� �t�h�e� �r�o�o�m� �a�f�t�e�r� �2�� �h�o�u�r�s�.� �W�e� �p�e�r�f�o�r�m�e�d� 
�a�n�o�t�h�e�r� �l�e�a�r�n�i�n�g� �a�n�d� �m�e�m�o�r�y� �t�e�s�t�,� �M�o�r�r�i�s� �w�a�t�e�r� �m�a�z�e�.� �I�n� �t�h�i�s� 
�t�e�s�t�,� �m�i�c�e� �l�e�a�r�n� �t�h�e� �l�o�c�a�t�i�o�n� �o�f� �a� �h�i�d�d�e�n� �p�l�a�t�f�o�r�m� �t�h�a�t� �a�l�l�o�w�s� 
�t�h�e� �m�i�c�e� �t�o� �e�s�c�a�p�e� �f�r�o�m� �w�a�t�e�r�.� �A�f�t�e�r� �s�e�v�e�r�a�l� �d�a�y�s� �o�f� �t�r�a�i�n�i�n�g�,� 
�c�o�n�t�r�o�l� �m�i�c�e� �l�e�a�r�n�e�d� �t�h�e� �p�l�a�t�f�o�r�m� �l�o�c�a�t�i�o�n� �a�n�d� �e�s�c�a�p�e� �o�n� �t�h�e� 
�p�l�a�t�f�o�r�m� �f�a�s�t�e�r� �t�h�a�n� �b�e�f�o�r�e� �t�h�e� �t�r�a�i�n�i�n�g�.� +�o�w�e�v�e�r�,� �t�h�e� 
�t�r�a�i�n�i�n�g� �d�i�d� �n�o�t� �s�h�o�r�t�e�n� �t�h�e� �l�a�t�e�n�c�y� �o�f� �R�N�G�1�0�5� �c�K�O� �m�i�c�e� �t�o� 
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�F�i�g�u�r�e� �1�.� �A� �m�o�d�e�l� �f�o�r� �l�o�c�a�l� �t�r�a�n�s�l�a�t�i�o�n� �i�n� �n�e�u�r�o�n�a�l� �d�e�n�d�r�i�t�e�s�.� �S�p�e�c�i�f�i�c� 
�m�R�N�A�s� �a�r�e� �r�e�c�r�u�i�t�e�d� �i�n�t�o� �R�N�A� �g�r�a�n�u�l�e�s� �a�n�d� �t�r�a�n�s�p�o�r�t�e�d� �t�o� �d�e�n�d�r�i�t�e�s�.� 
�T�r�a�n�s�l�a�t�i�o�n� �o�f� �t�h�e� �m�R�N�A�s� �i�s� �i�n�d�u�c�e�d� �l�o�c�a�l�l�y� �u�p�o�n� �s�y�n�a�p�t�i�c� �s�t�i�m�u�l�a�t�i�o�n�,� 
�w�h�i�c�h� �m�o�d�i�f�i�e�s� �l�o�c�a�l� �p�o�s�t�s�y�n�a�p�s�e�s� �t�o� �r�e�g�u�l�a�t�e� �s�y�n�a�p�t�i�c� �c�o�n�n�e�c�t�i�o�n� �a�n�d� 
�n�e�t�w�o�r�k� �f�o�r�m�a�t�i�o�n�.

RNA granule

polysome

microtubule RN*��5

synapse

dendrite

soma

a[on

locally translated proteins6timulation

No stimulation

�F�i�g�u�r�e� �2�.� �C�o�m�p�a�r�i�s�o�n� �o�f� �m�R�N�A� �c�o�m�p�o�s�i�t�i�o�n� �b�e�t�w�e�e�n� �d�e�n�d�r�i�t�e� �a�n�d� �s�o�m�a� 
�o�f� �h�i�p�p�o�c�a�m�p�a�l� �C�A�1� �n�e�u�r�o�n�s�.� �(�A�)� �R�N�A�s� �f�r�o�m� �t�r�i�p�l�i�c�a�t�e� �s�a�m�p�l�e�s� �w�e�r�e� 
�a�n�a�l�y�z�e�d� �w�i�t�h� �C�u�f�f�l�i�n�k�s�.� �T�h�e� �g�r�a�p�h� �s�h�o�w�s� �M�A� �p�l�o�t� �b�e�t�w�e�e�n� �d�e�n�d�r�i�t�e� 
�R�N�A�s� �a�n�d� �s�o�m�a� �R�N�A�s� �f�r�o�m� �c�o�n�t�r�o�l� �n�e�u�r�o�n�s�.� �T�h�e� �x�-�a�x�i�s� �s�h�o�w�s� �a�v�e�r�a�g�e� 
�l�o�g�2� �e�x�p�r�e�s�s�i�o�n� �o�f� �d�e�n�d�r�i�t�e� �R�N�A�s� �a�n�d� �s�o�m�a� �R�N�A�s� �a�n�d� �t�h�e� �y�-�a�x�i�s� �s�h�o�w�s� 
�l�o�g�2� �f�o�l�d� �c�h�a�n�g�e� �o�f� �d�e�n�d�r�i�t�e� �R�N�A�s� �v�s�.� �s�o�m�a� �R�N�A�s�.� �G�r�a�y�,� �a�l�l� �R�N�A�s�� �r�e�d�,� 
�m�R�N�A�s� �s�i�g�n�i�f�i�c�a�n�t�l�y� �c�o�n�c�e�n�t�r�a�t�e�d� �i�n� �d�e�n�d�r�i�t�e�s�� �b�l�u�e�,� �m�R�N�A�s� 
�s�i�g�n�i�f�i�c�a�n�t�l�y� �c�o�n�c�e�n�t�r�a�t�e�d� �i�n� �s�o�m�a�.� �(�B�)� �M�A� �p�l�o�t� �b�e�t�w�e�e�n� �d�e�n�d�r�i�t�e� �R�N�A�s� 
�a�n�d� �s�o�m�a� �R�N�A�s� �f�r�o�m� �R�N�G�1�0�5� �c�K�O� �n�e�u�r�o�n�s�.� �T�h�e� �s�a�m�e� �m�R�N�A�s� �a�r�e� 
�c�o�l�o�r�e�d� �t�h�e� �s�a�m�e� �a�s� �i�n� �A�.



�1�

�f�i�n�d� �t�h�e� �p�l�a�t�f�o�r�m�.� �T�h�e�s�e� �r�e�s�u�l�t�s� �s�u�g�g�e�s�t�e�d� �t�h�a�t� �R�N�G�1�0�5� �c�K�O� 
�m�i�c�e� �h�a�d� �d�e�f�i�c�i�t�s� �i�n� �l�e�a�r�n�i�n�g� �a�n�d� �m�e�m�o�r�y�.
�R�N�G�1�0�5��c�a�p�r�i�n�1� �h�a�s� �o�n�e� �p�a�r�a�l�o�g�,� �R�N�G�1��0��c�a�p�r�i�n�2�,� �w�h�i�c�h� 
�h�a�s� �R�N�A�-�b�i�n�d�i�n�g� �d�o�m�a�i�n�s� �h�i�g�h�l�y� �c�o�n�s�e�r�v�e�d� �w�i�t�h� �R�N�G�1�0�5�.� 
�R�N�G�1�0�5� �a�n�d� �R�N�G�1��0� �a�r�e� �l�o�c�a�l�i�z�e�d� �t�o� �d�i�f�f�e�r�e�n�t� �k�i�n�d�s� �o�f� 
�R�N�A� �g�r�a�n�u�l�e�s� �a�n�d� �t�h�e�i�r� �t�i�m�i�n�g� �o�f� �e�x�p�r�e�s�s�i�o�n� �i�s� �a�l�s�o� 
�d�i�f�f�e�r�e�n�t�� �R�N�G�1�0�5� �i�s� �h�i�g�h�l�y� �e�x�p�r�e�s�s�e�d� �i�n� �e�m�b�r�y�o�s�,� �b�u�t� 
�R�N�G�1��0� �i�s� �h�i�g�h�l�y� �e�x�p�r�e�s�s�e�d� �i�n� �a�d�u�l�t�s� �(�S�h�i�i�n�a� �a�n�d� �T�o�k�u�n�a�g�a�,� 
�J�.� �B�i�o�l�.� �C�h�e�m�.� �2��5,� �2��2��0�-�2��2���,� �2�0�1�0�)�.� �W�e� �h�a�v�e� �o�b�t�a�i�n�e�d� 
�R�N�G�1��0� �k�n�o�c�k�o�u�t� �m�i�c�e� �a�n�d� �e�x�a�m�i�n�e�d� �R�N�G�1��0� �m�R�N�A� 
�e�x�p�r�e�s�s�i�o�n� �b�y� �q�R�T�-�P�C�R�.� �R�N�G�1��0� �m�R�N�A� �w�a�s� �m�o�s�t� �h�i�g�h�l�y� 
�e�x�p�r�e�s�s�e�d� �i�n� �t�h�e� �b�r�a�i�n� �a�n�d� �s�i�g�n�i�f�i�c�a�n�t�l�y� �r�e�d�u�c�e�d� �i�n� �t�h�e� �b�r�a�i�n� 
�o�f� �R�N�G�1��0� �k�n�o�c�k�o�u�t� �m�i�c�e�.� �W�e� �a�r�e� �g�o�i�n�g� �t�o� �i�n�v�e�s�t�i�g�a�t�e� �t�h�e� 
�r�o�l�e� �o�f� �R�N�G�1��0� �i�n� �h�i�g�h�e�r� �b�r�a�i�n� �f�u�n�c�t�i�o�n�s� �i�n� �a�d�u�l�t� �m�i�c�e�.

II.  RNA granule assembly and disassembly 
modulated by NFAR2 and NF45

�W�e� �u�s�e�d� �p�r�o�t�e�o�m�i�c� �a�n�a�l�y�s�e�s� �t�o� �i�d�e�n�t�i�f�y� �p�r�o�t�e�i�n�s� �a�s�s�o�c�i�a�t�e�d� 
�w�i�t�h� �R�N�G�1�0�5�.� �A�m�o�n�g� �t�h�e� �i�d�e�n�t�i�f�i�e�d� �p�r�o�t�e�i�n�s�,� �w�e� �f�o�c�u�s�e�d� �o�n� 
�n�u�c�l�e�a�r� �f�a�c�t�o�r� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �d�s�R�N�A� �2� �(�N�F�A�R�2�)� �a�n�d� �i�t�s� 
�b�i�n�d�i�n�g� �p�a�r�t�n�e�r�,� �n�u�c�l�e�a�r� �f�a�c�t�o�r� ��5� �(�N�F��5�)�.� �N�F�A�R�2� 
�c�o�-�l�o�c�a�l�i�z�e�d� �w�i�t�h� �a�n�d� �e�n�h�a�n�c�e�d� �t�h�e� �a�s�s�e�m�b�l�y� �o�f� �R�N�G�1�0�5�-
�c�o�n�t�a�i�n�i�n�g� �R�N�A� �g�r�a�n�u�l�e�s�,� �w�h�e�r�e�a�s� �N�F��5� �i�n�d�u�c�e�d� �t�h�e� 
�d�i�s�a�s�s�e�m�b�l�y� �o�f� �R�N�A� �g�r�a�n�u�l�e�s� �(�F�i�g�u�r�e� ��)�.
�N�F�A�R�2� �h�a�s� �a� �G4�S�Y� �d�o�m�a�i�n� �t�h�a�t� �i�s� �s�t�r�u�c�t�u�r�a�l�l�y� �a�n�d� 
�f�u�n�c�t�i�o�n�a�l�l�y� �s�i�m�i�l�a�r� �t�o� �t�h�e� �l�o�w� �c�o�m�p�l�e�x�i�t�y� �(�L�C�)� �s�e�q�u�e�n�c�e� 
�d�o�m�a�i�n� �o�f� �F�U�S��T�L�S�,� �w�h�i�c�h� �i�s� �k�n�o�w�n� �t�o� �d�r�i�v�e� �R�N�A� �g�r�a�n�u�l�e� 
�a�s�s�e�m�b�l�y�.� �W�e� �h�a�v�e� �f�o�u�n�d� �t�h�a�t� �t�h�e� �G4�S�Y� �d�o�m�a�i�n� �o�f� �N�F�A�R�2� 
�h�a�s� �t�h�e� �a�b�i�l�i�t�y� �t�o� �i�n�t�e�r�a�c�t� �w�i�t�h� �R�N�G�1�0�5�-�c�o�n�t�a�i�n�i�n�g� 
�m�e�s�s�e�n�g�e�r� �r�i�b�o�n�u�c�l�e�o�p�r�o�t�e�i�n� �(�m�R�N�P�)� �c�o�m�p�l�e�x�e�s� �a�n�d� 
�e�n�h�a�n�c�e�s� �t�h�e� �a�s�s�e�m�b�l�y� �o�f� �R�N�G�1�0�5�-�c�o�n�t�a�i�n�i�n�g� �R�N�A� 
�g�r�a�n�u�l�e�s�.
�A�n�o�t�h�e�r� �d�o�m�a�i�n� �o�f� �N�F�A�R�2�,� �t�h�e� �D=�F� �d�o�m�a�i�n�,� �w�a�s� �n�o�t� 
�n�e�c�e�s�s�a�r�y� �f�o�r� �t�h�e� �i�n�t�e�r�a�c�t�i�o�n� �w�i�t�h� �t�h�e� �R�N�G�1�0�5� �m�R�N�P� 
�c�o�m�p�l�e�x�e�s�,� �b�u�t� �w�a�s� �i�n�v�o�l�v�e�d� �i�n� �p�o�s�i�t�i�v�e� �a�n�d� �n�e�g�a�t�i�v�e� 
�r�e�g�u�l�a�t �i�o�n� �o�f � �R�N�A� �g�r�a�n�u�l�e � �a�s�s�e�m�b�l�y� �b�y� �b�e�i�n�g� 
�p�h�o�s�p�h�o�r�y�l�a�t�e�d� �b�y� �P�K�R�,� �a� �m�a�s�t�e�r� �k�i�n�a�s�e� �i�n�d�u�c�i�n�g� �R�N�A� 
�g�r�a�n�u�l�e� �a�s�s�e�m�b�l�y�,� �a�n�d� �b�y� �a�s�s�o�c�i�a�t�i�o�n� �w�i�t�h� �N�F��5�,� 
�r�e�s�p�e�c�t�i�v�e�l�y� �(�F�i�g�u�r�e� ��)�.
�A�n�a�l�y�s�i�s� �o�f� �t�r�a�n�s�l�a�t�i�o�n� �a�c�t�i�v�i�t�y� �a�t� �t�h�e� �s�i�n�g�l�e� �c�e�l�l� �l�e�v�e�l� �b�y� 
�r�i�b�o�p�u�r�o�m�y�c�i�l�a�t�i�o�n� �a�s�s�a�y� �r�e�v�e�a�l�e�d� �t�h�a�t� �N�F�A�R�2� �r�e�p�r�e�s�s�e�d� 
�t�r�a�n�s�l�a�t�i�o�n�,� �b�u�t� �t�h�e� �N�F�A�R�2�-�d�e�p�e�n�d�e�n�t� �r�e�p�r�e�s�s�i�o�n� �w�a�s� 
�d�e�-�r�e�p�r�e�s�s�e�d� �b�y� �N�F��5�.
�O�u�r� �r�e�s�u�l�t�s� �s�u�g�g�e�s�t� �a� �m�o�d�e�l� �i�n� �w�h�i�c�h� �N�F�A�R�2� �f�u�n�c�t�i�o�n�s� �a�s� �a� 
�c�o�n�n�e�c�t�o�r� �o�f� �R�N�G�1�0�5� �m�R�N�P� �c�o�m�p�l�e�x�e�s� �t�h�r�o�u�g�h� �i�t�s� 
�m�u�l�t�i�v�a�l�e�n�t� �d�o�m�a�i�n�s�,� �i�.�e�.�,� �t�h�e� �G4�S�Y� �d�o�m�a�i�n� �a�n�d� �t�h�e� �D=�F� 
�d�o�m�a�i�n�,� �i�n� �t�h�e� �a�s�s�e�m�b�l�y� �o�f� �R�N�A� �g�r�a�n�u�l�e�s� �t�h�a�t� �i�s� �l�i�n�k�e�d� �w�i�t�h� 
�t�r�a�n�s�l�a�t�i�o�n� �r�e�p�r�e�s�s�i�o�n�.� �T�h�e� �c�o�n�n�e�c�t�o�r� �f�u�n�c�t�i�o�n� �m�a�y� �b�e� 
�e�n�h�a�n�c�e�d� �b�y� �p�h�o�s�p�h�o�r�y�l�a�t�i�o�n� �b�y� �P�K�R�,� �w�h�e�r�e�a�s� �i�t� �i�s� �b�l�o�c�k�e�d� 
�b�y� �N�F��5� �b�i�n�d�i�n�g�,� �w�h�i�c�h� �d�i�s�a�s�s�e�m�b�l�e�s� �R�N�A� �g�r�a�n�u�l�e�s� �a�n�d� 
�d�e�-�r�e�p�r�e�s�s�e�s� �t�r�a�n�s�l�a�t�i�o�n�.� �W�e� �a�r�e� �g�o�i�n�g� �t�o� �e�l�u�c�i�d�a�t�e� �t�h�e� �r�o�l�e�s� 
�o�f� �N�F�A�R�2� �a�n�d� �N�F��5� �i�n� �n�e�u�r�o�n�s�,� �i�n�c�l�u�d�i�n�g� �t�h�e�i�r� �r�e�l�a�t�i�o�n� �t�o� 
�n�e�u�r�o�d�e�g�e�n�e�r�a�t�i�o�n�,� �b�e�c�a�u�s�e� �d�e�f�e�c�t�i�v�e� �r�e�g�u�l�a�t�i�o�n� �o�f� �R�N�A� 
�g�r�a�n�u�l�e� �a�s�s�e�m�b�l�y� �b�y� �L�C� �s�e�q�u�e�n�c�e� �d�o�m�a�i�n�-�c�o�n�t�a�i�n�i�n�g� 
�p�r�o�t�e�i�n�s� �s�u�c�h� �a�s� �F�U�S��T�L�S� �a�n�d� �T�D�P�-��� �h�a�s� �b�e�e�n� �r�e�c�e�n�t�l�y� 
�s�u�g�g�e�s�t�e�d� �t�o� �b�e� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �n�e�u�r�o�d�e�g�e�n�e�r�a�t�i�v�e� �d�i�s�e�a�s�e�s� 
�s�u�c�h� �a�s� �a�m�y�o�t�r�o�p�h�i�c� �l�a�t�e�r�a�l� �s�c�l�e�r�o�s�i�s� �(�A�L�S�)� �a�n�d� 
�f�r�o�n�t�o�t�e�m�p�o�r�a�l� �l�o�b�a�r� �d�e�g�e�n�e�r�a�t�i�o�n� �(�F�T�L�D�)�.
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�F�i�g�u�r�e� ��.� �E�f�f�e�c�t�s� �o�f� �N�F�A�R�2� �a�n�d� �N�F��5� �o�n� �t�h�e� �a�s�s�e�m�b�l�y� �o�f� �R�N�A� �g�r�a�n�u�l�e�s� 
�a�n�d� �t�r�a�n�s�l�a�t�i�o�n� �a�c�t�i�v�i�t�y�.� �(�A�)� �A�� �c�e�l�l�s� �w�e�r�e� �c�o�-�t�r�a�n�s�f�e�c�t�e�d� �w�i�t�h� �R�N�G�1�0�5�-
�m�o�n�o�m�e�r�i�c� �r�e�d� �f�l�u�o�r�e�s�c�e�n�t� �p�r�o�t�e�i�n� �1� �(�m�R�F�P�1�)� �a�n�d� �N�F�A�R�2�-�G�F�P�.� �N�F�A�R�2� 
�w�a�s� �p�r�e�d�o�m�i�n�a�n�t�l�y� �l�o�c�a�l�i�z�e�d� �t�o� �t�h�e� �n�u�c�l�e�u�s�,� �a�n�d� �a�l�s�o� �c�o�-�l�o�c�a�l�i�z�e�d� �t�o� �a�n�d� 
�e�n�l�a�r�g�e�d� �R�N�G�1�0�5�-�c�o�n�t�a�i�n�g� �R�N�A� �g�r�a�n�u�l�e�s� �(�a�r�r�o�w�s�)�.� �S�c�a�l�e� �b�a�r�,� �1�0� �m�.� 
�(�B�)� �A� �m�o�d�e�l� �o�f� �R�N�A� �g�r�a�n�u�l�e� �a�s�s�e�m�b�l�y� �a�n�d� �t�r�a�n�s�l�a�t�i�o�n� �a�c�t�i�v�i�t�y� �m�o�d�u�l�a�t�e�d� 
�b�y� �N�F�A�R�2� �a�n�d� �N�F��5�.� �N�F�A�R�2� �e�n�h�a�n�c�e�s� �R�N�A� �g�r�a�n�u�l�e� �a�s�s�e�m�b�l�y� �a�n�d� 
�r�e�p�r�e�s�s�e�s� �t�r�a�n�s�l�a�t�i�o�n�.� �N�F��5� �b�i�n�d�s� �t�o� �N�F�A�R�2�,� �d�i�s�a�s�s�e�m�b�l�e�s� �R�N�A� �g�r�a�n�u�l�e�s� 
�a�n�d� �d�e�-�r�e�p�r�e�s�s�e�s� �t�r�a�n�s�l�a�t�i�o�n�.� �P�h�o�s�p�h�o�r�y�l�a�t�i�o�n� �o�f� �N�F�A�R�2� �b�y� �P�K�R� �r�e�d�u�c�e�s� 
�t�h�e� �e�f�f�e�c�t� �o�f� �N�F��5�.
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