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�N�u�t�r�i�e�n�t�s� �a�r�e� �i�n�d�i�s�p�e�n�s�a�b�l�e� �f�o�r� �l�i�f�e�.� �T�h�u�s�,� �p�e�r�c�e�p�t�i�o�n� �o�f� �t�h�e� 
�n�u�t�r�i�e�n�t� �e�n�v�i�r�o�n�m�e�n�t� �i�s� �a�l�s�o� �e�s�s�e�n�t�i�a�l� �f�o�r� �c�e�l�l�s�.� �T�o� �r�e�c�o�g�n�i�z�e� 
�c�e�l�l�u�l�a�r� �n�u�t�r�i�e�n�t� �c�o�n�d�i�t�i�o�n�s�,� �e�u�k�a�r�y�o�t�i�c� �c�e�l�l�s� �e�m�p�l�o�y� �T�o�r� 
�(�t�a�r�g�e�t� �o�f� �r�a�p�a�m�y�c�i�n�)� �p�r�o�t�e�i�n� �k�i�n�a�s�e�.� �T�o�r� �f�o�r�m�s� �t�w�o� �d�i�s�t�i�n�c�t� 
�p�r�o�t�e�i�n� �c�o�m�p�l�e�x�e�s�,� �T�O�R�C� �(�T�o�r� �c�o�m�p�l�e�x�)� �1� �a�n�d� �T�O�R�C�2�.� 
�T�O�R�C�1� �r�e�g�u�l�a�t�e�s� �r�a�p�a�m�y�c�i�n�-�s�e�n�s�i�t�i�v�e� �b�r�a�n�c�h�e�s� �o�f� �t�h�e� �T�O�R� 
�p�a�t�h�w�a�y�,� �s�u�c�h� �a�s� �p�r�o�t�e�i�n� �s�y�n�t�h�e�s�i�s�,� �c�e�l�l� �c�y�c�l�e� �a�n�d� �a�u�t�o�p�h�a�g�y�.� 
�T�O�R�C�1� �i�s� �t�h�o�u�g�h�t� �t�o� �a�c�t� �a�s� �a� �n�u�t�r�i�e�n�t� �s�e�n�s�o�r�,� �b�e�c�a�u�s�e� 
�r�a�p�a�m�y�c�i�n�,� �a� �T�O�R�C�1� �i�n�h�i�b�i�t�o�r�,� �m�i�m�i�c�s� �a� �s�t�a�r�v�e�d� �c�o�n�d�i�t�i�o�n�.� 
�O�n� �t�h�e� �o�t�h�e�r� �h�a�n�d�,� �T�O�R�C�2�,� �w�h�o�s�e� �f�u�n�c�t�i�o�n� �i�s� �i�n�s�e�n�s�i�t�i�v�e� �t�o� 
�r�a�p�a�m�y�c�i�n�,� �i�s� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �a�c�t�i�n� �o�r�g�a�n�i�z�a�t�i�o�n� �a�n�d� �c�e�l�l� 
�i�n�t�e�g�r�i�t�y�.� �S�o� �f�a�r�,� �i�t� �i�s� �n�o�t� �c�l�e�a�r� �w�h�e�t�h�e�r� �T�O�R�C�2� �a�l�s�o� �p�e�r�c�e�i�v�e�s� 
�n�u�t�r�i�e�n�t� �s�i�g�n�a�l�s�.
�T�h�e� �a�i�m� �o�f� �o�u�r� �r�e�s�e�a�r�c�h� �g�r�o�u�p� �i�s� �t�o� �r�e�v�e�a�l� �t�h�e� �m�o�l�e�c�u�l�a�r� 
�m�e�c�h�a�n�i�s�m�s� �o�f� �h�o�w� �T�o�r� �r�e�c�e�i�v�e�s� �n�u�t�r�i�e�n�t� �s�i�g�n�a�l�s� �a�n�d� �h�o�w� 
�t�h�e� �T�O�R�C�1��2� �p�a�t�h�w�a�y�s� �r�e�g�u�l�a�t�e� �e�a�c�h� �p�h�e�n�o�m�e�n�o�n�.� �W�e� �h�a�v�e� 
�b�e�e�n� �s�t�u�d�y�i�n�g� �T�o�r� �s�i�g�n�a�l�i�n�g� �i�n� �t�h�e� �b�u�d�d�i�n�g� �y�e�a�s�t� 
Saccharomyces cerevisiae�,� �a�n�d� �h�a�v�e� �f�o�u�n�d� �t�h�r�e�e� �n�o�v�e�l� 
�b�r�a�n�c�h�e�s� �o�f� �t�h�e� �T�O�R� �s�i�g�n�a�l�i�n�g� �p�a�t�h�w�a�y� �(�F�i�g�u�r�e� �1�)�.� 

I.  TORC1 phosphorylates Atg13, the molecular 
switch of autophagy 

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

II.  Monitoring in vivo activity of TORC1 by 
phosphorylation state of Atg13

�S�i�n�c�e� �A�t�g�1�� �h�a�s� �t�u�r�n�e�d� �o�u�t� �t�o� �b�e� �a� �s�u�b�s�t�r�a�t�e� �o�f� �T�O�R�C�1�,� in 
vivo� �a�c�t�i�v�i�t�y� �o�f� �T�O�R�C�1� �c�a�n� �b�e� �m�o�n�i�t�o�r�e�d� �b�y� �t�h�e� 
�p�h�o�s�p�h�o�r�y�l�a�t�i�o�n� �s�t�a�t�e� �o�f� �A�t�g�1��.� 9�a�r�i�o�u�s� �c�o�n�d�i�t�i�o�n�s� �a�n�d� 
�m�u�t�a�n�t�s� �h�a�v�e� �b�e�e�n� �e�x�a�m�i�n�e�d� �t�o� �d�e�t�e�r�m�i�n�e� �w�h�a�t� �k�i�n�d� �o�f� 
�n�u�t�r�i�e�n�t�s� �T�O�R�C�1� �r�e�c�o�g�n�i�z�e�s� �a�n�d� �h�o�w� �n�u�t�r�i�e�n�t� �s�i�g�n�a�l�s� �a�r�e� 
�t�r�a�n�s�m�i�t�t�e�d� �t�o� �T�O�R�C�1�.

�F�i�g�u�r�e� �1�.� �T�o�r� �s�i�g�n�a�l�i�n�g� �p�a�t�h�w�a�y� �o�f� �t�h�e� �b�u�d�d�i�n�g� �y�e�a�s�t�.� �O�u�r� �g�r�o�u�p� �h�a�s� 
�f�o�u�n�d� �t�h�r�e�e� �b�r�a�n�c�h�e�s� �o�f� �t�h�e� �T�o�r� �p�a�t�h�w�a�y�.� 

III.  How and why TORC1 regulates mitotic 
entry? 

�T�O�R�C�1� �r�e�g�u�l�a�t�e�s� �p�r�o�t�e�i�n� �s�y�n�t�h�e�s�i�s�,� �w�h�i�c�h� �i�s� �i�m�p�o�r�t�a�n�t� �f�o�r� 
�p�r�o�m�o�t�i�o�n� �o�f� �t�h�e� �c�e�l�l� �c�y�c�l�e� �a�t� �G�1� �(�G�0�)�.� �L�i�t�t�l�e� �i�s� �k�n�o�w�n�,� 
�h�o�w�e�v�e�r�,� �a�b�o�u�t� �w�h�e�t�h�e�r� �o�r� �n�o�t� �T�O�R�C�1� �i�s� �i�n�v�o�l�v�e�d� �i�n� �o�t�h�e�r� 
�s�t�a�g�e�s� �o�f� �t�h�e� �c�e�l�l� �c�y�c�l�e�.� 
�W�e� �g�e�n�e�r�a�t�e�d� �a� �t�e�m�p�e�r�a�t�u�r�e�-�s�e�n�s�i�t�i�v�e� �a�l�l�e�l�e� �o�f� KOG1 

(kog1-105),� �w�h�i�c�h� �e�n�c�o�d�e�s� �a�n� �e�s�s�e�n�t�i�a�l� �c�o�m�p�o�n�e�n�t� �o�f� 
�T�O�R�C�1�,� �a�n�d� �f�o�u�n�d� �t�h�a�t� �T�O�R�C�1� �p�l�a�y�s� �a�n� �i�m�p�o�r�t�a�n�t� �r�o�l�e� �i�n� 
�m�i�t�o�t�i�c� �e�n�t�r�y� �(�G�2��M� �t�r�a�n�s�i�t�i�o�n�)�.� �S�i�n�c�e� �C�d�c�5�,� �t�h�e� �y�e�a�s�t� �p�o�l�o�-
�k�i�n�a�s�e�,� �i�s� �m�i�s�l�o�c�a�l�i�z�e�d� �a�n�d� �i�n�a�c�t�i�v�a�t�e�d� �i�n� kog1-105 �m�u�t�a�n�t� 
�c�e�l�l�s�,� �T�O�R�C�1� �m�e�d�i�a�t�e�s� �G�2��M� �t�r�a�n�s�i�t�i�o�n� �v�i�a� �r�e�g�u�l�a�t�i�n�g� �p�o�l�o�-
�k�i�n�a�s�e�.� �R�e�c�e�n�t�l�y� �w�e� �d�i�s�c�o�v�e�r�e�d� �a� �p�h�y�s�i�o�l�o�g�i�c�a�l� �r�o�l�e� �o�f� 
�T�O�R�C�1� �i�n� �m�i�t�o�s�i�s�� �a�u�t�o�p�h�a�g�y� �n�e�g�a�t�i�v�e�l�y� �c�o�n�t�r�o�l�l�e�d� �b�y� 
�T�O�R�C�1� �p�l�a�y�s� �a�n� �i�m�p�o�r�t�a�n�t� �p�a�r�t� �i�n� �m�a�i�n�t�e�n�a�n�c�e� �o�f� �g�e�n�o�m�e� 
�s�t�a�b�i�l�i�t�y� �u�n�d�e�r� �s�t�a�r�v�a�t�i�o�n� �c�o�n�d�i�t�i�o�n�s�.� � 

IV.  Ypk2 kinase acts downstream of TORC2 to 
control actin organization 

�G�e�n�e�t�i�c� �s�t�u�d�i�e�s� �h�a�v�e� �s�h�o�w�n� �t�h�a�t� �T�O�R�C�2� �c�o�n�t�r�o�l�s� �p�o�l�a�r�i�t�y� 
�o�f� �t�h�e� �a�c�t�i�n� �c�y�t�o�s�k�e�l�e�t�o�n� �v�i�a� �t�h�e� �R�h�o�1��P�k�c�1��M�A�P�K� �c�e�l�l� 
�i�n�t�e�g�r�i�t�y� �c�a�s�c�a�d�e�.� +�o�w�e�v�e�r�,� �t�h�e� �t�a�r�g�e�t� �(�s�u�b�s�t�r�a�t�e�)� �o�f� �T�O�R�C�1� 
�w�a�s� �n�o�t� �y�e�t� �i�d�e�n�t�i�f�i�e�d�.� �W�e� �f�o�u�n�d� �t�h�a�t� �Y�p�k�2�,� �a�n� �l�e�t�h�a�l�i�t�y� �o�f� 
�T�O�R�C�2� �d�y�s�f�u�n�c�t�i�o�n�,� �i�s� �d�i�r�e�c�t�l�y� �p�h�o�s�p�h�o�r�y�l�a�t�e�d� �b�y� �T�O�R�C�2�.
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