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�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� �o�f� �l�i�v�i�n�g� �o�r�g�a�n�i�s�m�s�,� �s�t�u�d�i�e�s� 
�f�o�c�u�s�i�n�g� �o�n� �e�a�c�h� �g�e�n�e� �i�n� �t�h�e� �d�e�s�i�g�n� �o�f� �l�i�f�e� �(�t�h�e� �g�e�n�o�m�e�)� �a�r�e� 
�r�e�q�u�i�r�e�d�.� �T�h�e� �u�s�e� �o�f� �m�o�d�e�l� �a�n�i�m�a�l�s� �a�n�d� �p�l�a�n�t�s�,� �s�u�c�h� �a�s� �m�i�c�e�,� 
�M�e�d�a�k�a� �(Oryzias latipes�)�,� �z�e�b�r�aÀ�s�h�,� Arabidopsis�,� Lotus 
japonicus�,� �a�n�d� Physcomitrella patens�,� �m�a�k�e�s� �i�t� �p�o�s�s�i�b�l�e� �t�o� 
�p�r�o�d�u�c�e� �g�e�n�e�t�i�c�a�l�l�y� �c�o�n�t�r�o�l�l�e�d� �o�r�g�a�n�i�s�m�s� �w�i�t�h� �m�a�r�k�e�r�s� 
�p�l�a�c�e�d� �b�y� �g�e�n�e�t�i�c� �a�n�d� �c�e�l�l� �e�n�g�i�n�e�e�r�i�n�g� �t�e�c�h�n�o�l�o�g�y�.� �S�u�c�h� 
�m�a�r�k�i�n�g� �a�l�l�o�w�s� �d�e�t�a�i�l�e�d� �s�t�u�d�i�e�s� �o�f� �g�e�n�e�s� �a�n�d� �c�e�l�l� �f�u�n�c�t�i�o�n�s�.� 
�T�h�e� �m�o�d�e�l� �o�r�g�a�n�i�s�m�s� �m�a�t�u�r�e� �i�n� �a� �s�h�o�r�t� �p�e�r�i�o�d� �o�f� �t�i�m�e�� 
�t�h�e�r�e�f�o�r�e�,� �c�h�a�n�g�e�s� �i�n� �c�e�l�l�s�,� �o�r�g�a�n�s�,� �a�n�d� �i�n�d�i�v�i�d�u�a�l�s� �c�a�n� �b�e� 
�t�o�t�a�l�l�y� �a�n�d� �e�fÀ�c�i�e�n�t�l�y� �o�b�s�e�r�v�e�d�.� �T�h�e� �N�I�B�B� �B�i�o�R�e�s�o�u�r�c�e� 
�C�e�n�t�e�r� �h�a�s� �e�q�u�i�p�m�e�n�t�,� �f�a�c�i�l�i�t�i�e�s�,� �a�n�d� �s�t�a�f�f� �t�o� �m�a�i�n�t�a�i�n� �s�u�c�h� 
�o�r�g�a�n�i�s�m�s� �s�a�f�e�l�y�,� �e�fÀ�c�i�e�n�t�l�y�,� �a�n�d� �a�p�p�r�o�p�r�i�a�t�e�l�y�.

�T�h�e� �w�o�r�l�d�w�i�d�e� �g�e�n�o�m�e� �p�r�o�j�e�c�t� �h�a�s� �a�l�m�o�s�t� �b�e�e�n� �c�o�m�p�l�e�t�e�d� 
�a�n�d� �r�e�s�e�a�r�c�h� �o�n� �b�a�s�i�c� �b�i�o�l�o�g�y� �h�a�s� �a�r�r�i�v�e�d� �a�t� �a� �p�o�s�t�-�g�e�n�o�m�e� 
�e�r�a� �i�n� �w�h�i�c�h� �r�e�s�e�a�r�c�h�e�r�s� �a�r�e� �f�o�c�u�s�i�n�g� �o�n� �i�n�v�e�s�t�i�g�a�t�i�n�g� �t�h�e� 
�f�u�n�c�t�i�o�n�s� �o�f� �i�n�d�i�v�i�d�u�a�l� �g�e�n�e�s�.� �T�o� �p�r�o�m�o�t�e� �t�h�e� �f�u�n�c�t�i�o�n�a�l� 
�a�n�a�l�y�s�i�s� �o�f� �a� �g�e�n�e� �o�f� �i�n�t�e�r�e�s�t� �i�t� �i�s� �e�s�s�e�n�t�i�a�l� �t�o� �u�t�i�l�i�z�e� 
�g�e�n�e�t�i�c�a�l�l�y� �a�l�t�e�r�e�d� �m�o�d�e�l� �o�r�g�a�n�i�s�m�s� �g�e�n�e�r�a�t�e�d� �u�s�i�n�g� �g�e�n�e�t�i�c� 
�e�n�g�i�n�e�e�r�i�n�g� �t�e�c�h�n�o�l�o�g�y�,� �i�n�c�l�u�d�i�n�g� �g�e�n�e� �d�e�l�e�t�i�o�n�,� �g�e�n�e� 
�r�e�p�l�a�c�e�m�e�n�t� �a�n�d� �p�o�i�n�t� �m�u�t�a�t�i�o�n�.

�T�h�e� �N�I�B�B� �C�e�n�t�e�r� �f�o�r� �T�r�a�n�s�g�e�n�i�c� �A�n�i�m�a�l�s� �a�n�d� �P�l�a�n�t�s� �w�a�s� 
�e�s�t�a�b�l�i�s�h�e�d� �i�n� �A�p�r�i�l� �1���� �t�o� �s�u�p�p�o�r�t� �r�e�s�e�a�r�c�h� �u�s�i�n�g� 
�t�r�a�n�s�g�e�n�i�c� �a�n�d� �g�e�n�e� �t�a�r�g�e�t�i�n�g� �t�e�c�h�n�i�q�u�e�s� �a�t� �N�I�B�B�.� �T�h�e� �N�I�B�B� 
�C�e�n�t�e�r� �f�o�r� �T�r�a�n�s�g�e�n�i�c� �A�n�i�m�a�l�s� �a�n�d� �P�l�a�n�t�s� �w�a�s� �i�n�t�e�g�r�a�t�e�d� �i�n�t�o� 
�t�h�e� �N�I�B�B� �B�i�o�R�e�s�o�u�r�c�e� �c�e�n�t�e�r� �i�n� �A�p�r�i�l� �2�0�1�0�,� �a�n�d� �w�a�s� 
�r�e�n�a�m�e�d� � ´�T�h�e� �M�o�d�e�l� �A�n�i�m�a�l� �R�e�s�e�a�r�c�h� �F�a�c�i�l�i�t�yµ�.

�T�e�c�h�n�i�c�a�l� �s�t�a�f�f� �a�n�d� �s�u�p�p�o�r�t�i�n�g� �s�t�a�f�f� �d�e�v�e�l�o�p� �a�n�d� �p�r�o�m�o�t�e� 
�r�e�s�e�a�r�c�h�-�s�u�p�p�o�r�t�i�n�g� �a�c�t�i�v�i�t�i�e�s�.� �A� �s�t�a�t�e�-�o�f�-�t�h�e�-�a�r�t� �f�a�c�i�l�i�t�y� �f�o�r� 
�t�r�a�n�s�g�e�n�i�c� �a�n�i�m�a�l�s� �o�p�e�n�e�d� �a�t� �t�h�e� �e�n�d� �o�f� �2�0�0�� �i�n� �t�h�e� �Y�a�m�a�t�e� 
�a�r�e�a�.

�T�h�e� �a�c�t�i�v�i�t�i�e�s� �o�f� �t�h�e� �m�o�d�e�l� �a�n�i�m�a�l� �r�e�s�e�a�r�c�h� �f�a�c�i�l�i�t�y� �a�r�e� �a�s� 
�f�o�l�l�o�w�s�
�1�.� �T�h�e� �p�r�o�v�i�s�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n�,� �m�a�t�e�r�i�a�l�s�,� �t�e�c�h�n�i�q�u�e�s� �a�n�d� 

�a�n�i�m�a�l� �h�o�u�s�i�n�g� �s�p�a�c�e� �t�o� �r�e�s�e�a�r�c�h�e�r�s�.
�2�.� �T�h�e� �u�s�e� �o�f� �v�a�r�i�o�u�s� �k�i�n�d�s� �o�f� �i�n�s�t�r�u�m�e�n�t�s� �t�o� �a�n�a�l�y�z�e� �m�u�t�a�n�t�,� 

�t�r�a�n�s�g�e�n�i�c�,� �a�n�d� �g�e�n�e�-�t�a�r�g�e�t�e�d� �a�n�i�m�a�l�s�.� 
��.� �T�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �n�o�v�e�l� �t�e�c�h�n�i�q�u�e�s� �r�e�l�a�t�e�d� �t�o� �t�r�a�n�s�g�e�n�i�c� 

�a�n�d� �g�e�n�e� �t�a�r�g�e�t�i�n�g� �t�e�c�h�n�o�l�o�g�y�.
��.� �C�r�y�o�p�r�e�s�e�r�v�a�t�i�o�n� �a�n�d� �s�t�o�r�a�g�e� �o�f� �t�r�a�n�s�g�e�n�i�c� �s�t�r�a�i�n�s�.

I. Research support activities (mouse) 
�I�n� �2�0�0�1�,� �t�h�e� �N�I�B�B� �m�o�u�s�e� �f�a�c�i�l�i�t�y� �(�b�u�i�l�t� �u�n�d�e�r� �s�p�e�c�i�f�i�c� 
�p�a�t�h�o�g�e�n� �f�r�e�e� �(�S�P�F�)� �c�o�n�d�i�t�i�o�n�s�)� �o�p�e�n�e�d� �i�n� �t�h�e� �M�y�o�d�a�i�j�i� �a�r�e�a� 
�a�n�d� �t�h�e� �p�r�o�d�u�c�t�i�o�n�,� �b�r�e�e�d�i�n�g�,� �a�n�a�l�y�s�i�s�,� �c�r�y�o�p�r�e�s�e�r�v�a�t�i�o�n� �a�n�d� 
�s�t�o�r�a�g�e� �o�f� �g�e�n�e�t�i�c�a�l�l�y� �m�a�n�i�p�u�l�a�t�e�d� �m�o�u�s�e� �s�t�r�a�i�n�s� �h�a�s� �b�e�e�n� 
�c�o�n�d�u�c�t�e�d� �t�h�e�r�e� �s�i�n�c�e� �t�h�e�n�.� �T�h�e� �n�e�w� �c�e�n�t�e�r� �f�a�c�i�l�i�t�y� �b�u�i�l�d�i�n�g� 
�i�n� �t�h�e� �Y�a�m�a�t�e� �a�r�e�a� �s�t�r�e�n�g�t�h�e�n�e�d� �r�e�s�e�a�r�c�h� �a�c�t�i�v�i�t�i�e�s� �u�s�i�n�g� 
�g�e�n�e�t�i�c�a�l�l�y� �a�l�t�e�r�e�d� �o�r�g�a�n�i�s�m�s�.� �T�h�e� �b�u�i�l�d�i�n�g� �h�a�s� �f�i�v�e� �f�l�o�o�r�s� 
�a�n�d� �a� �t�o�t�a�l� �f�l�o�o�r� �s�p�a�c�e� �o�f� �2�,�5�0�0� �m�2� �i�n� �w�h�i�c�h� �w�e� �c�a�n� �g�e�n�e�r�a�t�e�,� 
�b�r�e�e�d�,� �s�t�o�r�e� �a�n�d� �a�n�a�l�y�z�e� �t�r�a�n�s�g�e�n�i�c�,� �g�e�n�e� �t�a�r�g�e�t�i�n�g� �a�n�d� 
�m�u�t�a�n�t� �m�i�c�e� �u�n�d�e�r� �S�P�F� �c�o�n�d�i�t�i�o�n�s�.� �T�h�e� �m�o�u�s�e� �h�o�u�s�i�n�g� �a�r�e�a� 
�w�a�s� �c�o�n�s�t�r�u�c�t�e�d� �b�a�s�e�d� �o�n� �a� �b�a�r�r�i�e�r� �s�y�s�t�e�m�.� �T�h�i�s� �b�u�i�l�d�i�n�g� �i�s� 
�a�l�s�o� �e�q�u�i�p�p�e�d� �w�i�t�h� �b�r�e�e�d�i�n�g� �a�r�e�a�s� �f�o�r� �t�r�a�n�s�g�e�n�i�c� �s�m�a�l�l� �f�i�s�h�,� 
�b�i�r�d�s�,� �a�n�d� �i�n�s�e�c�t�s�.� 
�I�n� �2�0�1�� �(�f�r�o�m� �J�a�n�u�a�r�y� �1� �t�o� �D�e�c�e�m�b�e�r� ��1�)�,� �2�,���2� �f�e�r�t�i�l�i�z�e�d� 
�e�g�g�s� �(in vitro� �f�e�r�t�i�l�i�z�a�t�i�o�n�� �2�,���� �e�g�g�s� �o�f� �1�0� �l�i�n�e�s� �i�n� �w�h�i�c�h� 
�2�,�1��� �e�g�g�s� �o�f� �1�0� �l�i�n�e�s� �w�e�r�e� �f�r�o�z�e�n� �f�o�r� �l�o�n�g�-�t�e�r�m� �s�t�o�r�a�g�e�,� 
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�F�i�g�u�r�e� �1�.� �M�o�u�s�e� �(�s�t�r�a�i�n� �C�5��B�L���J�)

�F�i�g�u�r�e� �2. �E�q�u�i�p�m�e�n�t� �f�o�r� �m�a�n�i�p�u�l�a�t�i�n�g� �m�o�u�s�e� �e�g�g�s�.

5HVHDUFK�6XSSRUW
National ,nstitute Ior %asic %iology



��1

�f�r�o�z�e�n� �e�g�g�s�� �1��5� �o�f� �� �l�i�n�e�s�)� �a�n�d� ��,���� �m�i�c�e� �w�e�r�e� �b�r�o�u�g�h�t� 
�i�n�t�o� �t�h�e� �f�a�c�i�l�i�t�y� �i�n� �t�h�e� �Y�a�m�a�t�e� �a�r�e�a�,� �a�n�d� �5��,�5�1�� �m�i�c�e� 
�(�i�n�c�l�u�d�i�n�g� �p�u�p�s� �b�r�e�d� �i�n� �t�h�e� �f�a�c�i�l�i�t�y�)� �w�e�r�e� �t�a�k�e�n� �o�u�t�.
�A� �n�u�m�b�e�r� �o�f� �s�t�r�a�i�n�s� �o�f� �g�e�n�e�t�i�c�a�l�l�y� �a�l�t�e�r�e�d� �m�i�c�e� �f�r�o�m� �o�u�t�s�i�d�e� 
�t�h�e� �f�a�c�i�l�i�t�y� �w�e�r�e� �b�r�o�u�g�h�t� �i�n�t�o� �t�h�e� �m�o�u�s�e� �h�o�u�s�i�n�g� �a�r�e�a� �b�y� 
�m�i�c�r�o�b�i�o�l�o�g�i�c�a�l� �c�l�e�a�n�i�n�g� �u�s�i�n�g� in vitro� �f�e�r�t�i�l�i�z�a�t�i�o�n�-�e�m�b�r�y�o� 
�t�r�a�n�s�f�e�r� �t�e�c�h�n�i�q�u�e�s�,� �a�n�d� �s�t�o�r�e�d� �u�s�i�n�g� �c�r�y�o�p�r�e�s�e�r�v�a�t�i�o�n�.
�A� �n�e�w� �m�o�u�s�e� �f�a�c�i�l�i�t�y� �i�n� �t�h�e� �M�y�o�d�a�i�j�i� �a�r�e�a� �o�p�e�n�e�d� �a�t� �t�h�e� 
�b�e�g�i�n�n�i�n�g� �o�f� �2�0�0�5�.� �T�h�e� �f�a�c�i�l�i�t�y� �s�u�p�p�o�r�t�s� �t�h�e� �a�c�t�i�v�i�t�i�e�s� �o�f� 
�r�e�s�e�a�r�c�h�e�r�s� �i�n� �t�h�e� �M�y�o�d�a�i�j�i� �a�r�e�a�.� �I�n� �M�a�r�c�h� �2�0�0��,� �w�e� 
�e�x�p�a�n�d�e�d� �t�h�e� �f�a�c�i�l�i�t�y� �w�h�i�c�h� �i�n�c�l�u�d�e�s� �a�r�e�a�s� �f�o�r� �b�r�e�e�d�i�n�g�,� 
�b�e�h�a�v�i�o�r�a�l� �t�e�s�t�s� �a�n�d� �t�r�a�n�s�g�e�n�i�c� �s�t�u�d�i�e�s� �u�s�i�n�g� �v�a�r�i�o�u�s� �k�i�n�d�s� �o�f� 
�r�e�c�o�m�b�i�n�a�n�t� �v�i�r�u�s�e�s�.� �I�n� �2�0�1�� �(�f�r�o�m� �J�a�n�u�a�r�y� �1� �t�o� �D�e�c�e�m�b�e�r� 
��1�)�,� �5�� �m�i�c�e� �w�e�r�e� �b�r�o�u�g�h�t� �i�n�t�o� �t�h�e� �f�a�c�i�l�i�t�y� �i�n� �t�h�e� �M�y�o�d�a�i�j�i� 
�a�r�e�a�,� �a�n�d� ��,��5�� �m�i�c�e� �(�i�n�c�l�u�d�i�n�g� �p�u�p�s� �b�r�e�d� �i�n� �t�h�e� �f�a�c�i�l�i�t�y�)� 
�w�e�r�e� �t�a�k�e�n� �o�u�t�.

II.  Research support activities (small fish, 
birds, and insects)

�T�h�e� �f�i�r�s�t� �f�l�o�o�r� �o�f� �t�h�e� �c�e�n�t�e�r� �f�a�c�i�l�i�t�y� �b�u�i�l�d�i�n�g� �i�n� �t�h�e� �Y�a�m�a�t�e� 
�a�r�e�a� �p�r�o�v�i�d�e�s� �s�p�a�c�e� �a�n�d� �f�a�c�i�l�i�t�i�e�s� �t�o� �m�a�i�n�t�a�i�n� �s�m�a�l�l� �f�i�s�h�,� 
�c�h�i�c�k� �e�m�b�r�y�o�s�,� �a�n�d� �i�n�s�e�c�t�s�.� �I�n� �t�h�e� �l�a�b�o�r�a�t�o�r�y� �r�o�o�m� �f�o�r� �c�h�i�c�k� 
�e�m�b�r�y�o�s�,� �a� �l�a�r�g�e� �i�n�c�u�b�a�t�i�o�n� �c�h�a�m�b�e�r� �i�s� �e�q�u�i�p�p�e�d� �a�n�d� �s�e�t� �a�t� 
��2� �d�e�g�r�e�e�s� �(�s�u�i�t�a�b�l�e� �f�o�r� �c�h�i�c�k� �e�m�b�r�y�o�g�e�n�e�s�i�s�)�.� �T�h�e� 
�r�e�s�e�a�r�c�h�e�r�s� �c�a�n� �m�a�n�i�p�u�l�a�t�e� �c�h�i�c�k� �e�m�b�r�y�o�s� �u�n�d�e�r� �o�p�t�i�m�a�l� 
�c�o�n�d�i�t�i�o�n�s�,� �r�e�m�o�v�i�n�g� �b�i�o�h�a�z�a�r�d� �r�i�s�k�s�.� �F�o�r� �r�e�s�e�a�r�c�h�e�r�s� �w�h�o� 
�e�m�p�l�o�y� �f�i�s�h� �a�s� �a�n� �e�x�p�e�r�i�m�e�n�t�a�l� �m�o�d�e�l�,� ���0� �t�a�n�k�s� �(�1� �l�i�t�e�r�)� �a�n�d� 
��5�0� �t�a�n�k�s� �(�� �l�i�t�e�r�s�)� �a�r�e� �a�v�a�i�l�a�b�l�e� �f�o�r� �m�e�d�a�k�a� �a�n�d� �z�e�b�r�a�f�i�s�h�,� 
�r�e�s�p�e�c�t�i�v�e�l�y�.� �W�a�t�e�r� �c�i�r�c�u�l�a�t�e�s� �a�n�d� �c�a�n� �b�e� �m�a�i�n�t�a�i�n�e�d� �t�o� �s�u�i�t� 
�t�h�e� �c�o�n�d�i�t�i�o�n�s� �d�e�s�i�r�e�d� �f�o�r� �f�i�s�h� �b�r�e�e�d�i�n�g� �i�n� �t�h�e� �a�q�u�a�r�i�u�m� 
�s�y�s�t�e�m�s�.� �C�u�r�r�e�n�t�l�y�,� �o�v�e�r� �t�h�r�e�e� �m�u�t�a�n�t� �l�i�n�e�s� �a�n�d� �o�v�e�r� �f�i�f�t�e�e�n� 
�t�r�a�n�s�g�e�n�i�c� �l�i�n�e�s� �o�f� �m�e�d�a�k�a� �a�n�d� �z�e�b�r�a�f�i�s�h� �a�r�e� �m�a�i�n�t�a�i�n�e�d� �i�n� 
�o�u�r� �f�a�c�i�l�i�t�y�.� �A� �m�e�d�a�k�a� �l�i�n�e� �t�h�a�t� �a�l�l�o�w�s� �g�e�n�e� �i�n�d�u�c�t�i�o�n� �b�y� �h�e�a�t� 
�t�r�e�a�t�m�e�n�t�,� �i�n� �c�o�m�b�i�n�a�t�i�o�n� �w�i�t�h� �a� �c�r�e��l�o�x�P� �s�y�s�t�e�m�,� �h�a�s� �b�e�e�n� 
�d�e�v�e�l�o�p�e�d� �i�n� �t�h�i�s� �f�a�c�i�l�i�t�y�.� �I�n� �a�d�d�i�t�i�o�n� �t�o� �t�h�e� �r�o�o�m�s� �m�e�n�t�i�o�n�e�d� 
�a�b�o�v�e�,� �a� �r�o�o�m� �f�o�r� �i�n�s�e�c�t�s� �i�s� �a�l�s�o� �a�v�a�i�l�a�b�l�e�.� �A�l�l� �t�h�e� �r�o�o�m�s� �a�r�e� 
�q�u�a�l�i�f�i�e�d� �t�o� �m�e�e�t� �t�h�e� �c�r�i�t�e�r�i�a� �f�o�r� �t�r�a�n�s�g�e�n�i�c� �a�n�i�m�a�l�s�,� �a�l�l�o�w�i�n�g� 

�r�e�s�e�a�r�c�h�e�r�s� �t�o� �g�e�n�e�r�a�t�e� �a�n�d� �m�a�i�n�t�a�i�n� �t�h�e�s�e� �i�m�p�o�r�t�a�n�t� 
�b�i�o�l�o�g�i�c�a�l� �t�o�o�l�s�.� 
�I�n� �2�0�1�� �(�f�r�o�m� �J�a�n�u�a�r�y� �1� �t�o� �D�e�c�e�m�b�e�r� ��1�)�,� �1�1�,�0�0�2� �m�e�d�a�k�a� 
�a�d�u�l�t�s� �w�e�r�e� �b�r�o�u�g�h�t� �t�o� �t�h�e� �f�a�c�i�l�i�t�y� �a�n�d� ���,�1��5� �m�e�d�a�k�a� �a�n�d� 
�z�e�b�r�a�f�i�s�h� �(���,�5��2� �f�e�r�t�i�l�i�z�e�d� �e�g�g�s� �a�n�d� �5�,�5��� �a�d�u�l�t�s�,� �i�n�c�l�u�d�i�n�g� 
�a�n�i�m�a�l�s� �b�r�e�d� �i�n� �t�h�e� �f�a�c�i�l�i�t�y�)� �w�e�r�e� �t�a�k�e�n� �o�u�t�.� �I�n� �t�h�e� �l�a�b�o�r�a�t�o�r�y� 
�f�o�r� �c�h�i�c�k� �e�m�b�r�y�o�s� �t�h�e�r�e� �w�e�r�e� �n�o� �f�e�r�t�i�l�i�z�e�d� �e�g�g�s� �o�r� �c�h�i�c�k�e�n� 
�e�m�b�r�y�o�s� �b�r�o�u�g�h�t� �i�n� �o�r� �t�a�k�e�n� �o�u�t� �t�h�i�s� �y�e�a�r�.� �T�h�e�s�e� �a�n�i�m�a�l�s� 
�w�e�r�e� �u�s�e�d� �f�o�r� �r�e�s�e�a�r�c�h� �a�c�t�i�v�i�t�i�e�s� �i�n� �n�e�u�r�o�b�i�o�l�o�g�y� �a�n�d� 
�d�e�v�e�l�o�p�m�e�n�t�a�l� �b�i�o�l�o�g�y�.

�I�n� �2�0�0�� �N�I�B�B� �w�a�s� �a�p�p�r�o�v�e�d� �a�s� �a� �c�o�r�e� �f�a�c�i�l�i�t�y� �o�f� �t�h�e� 
�N�a�t�i�o�n�a�l� �B�i�o�R�e�s�o�u�r�c�e� �P�r�o�j�e�c�t� �(�N�B�R�P�)� �f�o�r� �M�e�d�a�k�a� �b�y� �t�h�e� 
�J�a�p�a�n�e�s�e� �G�o�v�e�r�n�m�e�n�t�.� �W�e� �h�a�v�e� �s�u�p�p�o�r�t�e�d� �t�h�e� �a�c�t�i�v�i�t�i�e�s� �o�f� 
�N�B�R�P� �M�e�d�a�k�a� �b�y� �p�r�o�v�i�d�i�n�g� �s�t�a�n�d�a�r�d� �s�t�r�a�i�n�s�,� �m�u�t�a�n�t�s�,� 
�t�r�a�n�s�g�e�n�i�c� �l�i�n�e�s� �a�n�d� �o�r�g�a�n�i�z�i�n�g� �i�n�t�e�r�n�a�t�i�o�n�a�l� �p�r�a�c�t�i�c�a�l� 
�c�o�u�r�s�e�s� �f�o�r� �m�e�d�a�k�a�.� �I�n� �2�0�1�� �w�e� �b�e�g�a�n� �p�r�o�v�i�d�i�n�g� �t�h�e� 
�C�R�I�S�P�R��C�a�s�� �g�e�n�o�m�e� �e�d�i�t�i�n�g� �p�l�a�t�f�o�r�m� �a�s� �w�e�l�l� �a�s� �t�h�e� 
�T�I�L�L�I�N�G� �l�i�b�r�a�r�y� �s�c�r�e�e�n�i�n�g� �s�y�s�t�e�m� �t�o� �p�r�o�m�o�t�e� �t�h�e� �r�e�v�e�r�s�e� 
�g�e�n�e�t�i�c� �a�p�p�r�o�a�c�h�.� �I�n� �2�0�1�� �w�e� �s�h�i�p�p�e�d� �2�0�� �i�n�d�e�p�e�n�d�e�n�t� 
�m�e�d�a�k�a� �s�t�r�a�i�n�s�,� �2��� �c�D�N�A��B�A�C��F�o�s�m�i�d� �c�l�o�n�e�s�,� �a�n�d� �1�2�0� 
�s�a�m�p�l�e�s� �o�f� �h�a�t�c�h�i�n�g� �e�n�z�y�m�e� �t�o� �t�h�e� �s�c�i�e�n�t�i�f�i�c� �c�o�m�m�u�n�i�t�y� 
�w�o�r�l�d�w�i�d�e�.

III. Research activities
�T�h�e� �a�s�s�o�c�i�a�t�e� �p�r�o�f�e�s�s�o�r�s� �o�f� �t�h�i�s� �c�e�n�t�e�r� �-� �E�.� �W�a�t�a�n�a�b�e�,� �T�.� 
�N�a�r�u�s�e� �a�n�d� �M�.� �T�a�n�a�k�a� �-� �a�r�e� �t�h�e� �p�r�i�n�c�i�p�a�l� �i�n�v�e�s�t�i�g�a�t�o�r�s� �o�f� �t�h�e� 
�L�a�b�o�r�a�t�o�r�y� �o�f� �N�e�u�r�o�p�h�y�s�i�o�l�o�g�y�,� �t�h�e� �L�a�b�o�r�a�t�o�r�y� �o�f� 
�B�i�o�r�e�s�o�u�r�c�e�s�,� �a�n�d� �t�h�e� �L�a�b�o�r�a�t�o�r�y� �o�f� �M�o�l�e�c�u�l�a�r� �G�e�n�e�t�i�c�s� �f�o�r� 
�R�e�p�r�o�d�u�c�t �i�o�n �, � �r�e�s�p�e�c�t �i�v�e �l�y�. � �T�h�e � �L�a�b�o�r�a �t�o�r�y � �o�f� 
�N�e�u�r�o�p�h�y�s�i�o�l�o�g�y� �i�s� �s�t�u�d�y�i�n�g� �m�e�c�h�a�n�i�s�m�s� �o�f� �t�h�e� �v�i�s�u�a�l� 
�s�y�s�t�e�m� �u�s�i�n�g� �a� �p�s�y�c�h�o�p�h�y�s�i�c�a�l� �a�p�p�r�o�a�c�h�.� �T�h�e� �L�a�b�o�r�a�t�o�r�y� �o�f� 
�B�i�o�r�e�s�o�u�r�c�e�s� �h�a�s� �c�o�n�d�u�c�t�e�d� �a� �g�e�n�e�t�i�c� �a�n�d� �g�e�n�o�m�i�c� �a�n�a�l�y�s�i�s� 
�o�f� �q�u�a�n�t�i�t�a�t�i�v�e� �t�r�a�i�t�s� �a�n�d� �M�e�n�d�e�l�i�a�n� �p�h�e�n�o�t�y�p�e� �v�a�r�i�a�t�i�o�n�s� �a�s� 
�w�e�l�l� �a�s� �e�v�o�l�u�t�i�o�n� �o�f� �s�e�x� �d�e�t�e�r�m�i�n�a�t�i�o�n� �s�y�s�t�e�m�s� �i�n� �m�e�d�a�k�a� 
�r�e�l�a�t�e�d� �s�p�e�c�i�e�s�.� �T�h�e� �L�a�b�o�r�a�t�o�r�y� �o�f� �M�o�l�e�c�u�l�a�r� �G�e�n�e�t�i�c�s� �f�o�r� 
�R�e�p�r�o�d�u�c�t�i�o�n� �i�s� �s�t�u�d�y�i�n�g� �t�h�e� �m�o�l�e�c�u�l�a�r� �m�e�c�h�a�n�i�s�m�s� �o�f� 
�r�e�p�r�o�d�u�c�t�i�v�e� �o�r�g�a�n� �d�e�v�e�l�o�p�m�e�n�t� �a�n�d� �s�e�x� �d�i�f�f�e�r�e�n�t�i�a�t�i�o�n� �u�s�i�n�g� 
�m�u�t�a�g�e�n�i�z�e�d� �o�r� �t�r�a�n�s�g�e�n�i�c� �m�e�d�a�k�a�.� �F�o�r� �d�e�t�a�i�l�s�,� �p�l�e�a�s�e� �r�e�f�e�r� 
�t�o� �t�h�e� �p�a�g�e�s� �o�f� �e�a�c�h� �l�a�b�o�r�a�t�o�r�y� �(�p�.� ���,� �5�2�,� �a�n�d� ���)�.

�F�i�g�u�r�e� ��.� � �L�a�r�g�e� �s�i�z�e�d� �a�u�t�o�c�l�a�v�e� �i�n� �t�h�e� �M�y�o�d�a�i�j�i� �a�r�e�a�. �F�i�g�u�r�e� ��.� � 4�u�a�r�a�n�t�i�n�e� �r�o�o�m� �f�o�r� �m�e�d�a�k�a� �a�n�d� �z�e�b�r�a�f�i�s�h�.
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�T�h�e� �P�l�a�n�t� �C�u�l�t�u�r�e� �L�a�b�o�r�a�t�o�r�y� �m�a�n�a�g�e�s� �f�a�c�i�l�i�t�i�e�s� �f�o�r� �t�h�e� 
�c�u�l�t�i�v�a�t�i�o�n� �o�f� �p�l�a�n�t�s� �i�n� �g�e�n�e�r�a�l� �a�n�d� �a�l�s�o� �f�o�r� �t�h�e� �r�e�a�r�i�n�g� �o�f� 
�s�e�v�e�r�a�l� �a�n�i�m�a�l� �s�p�e�c�i�e�s� �t�h�a�t� �d�o� �n�o�t� �f�i�t� �i�n� �o�t�h�e�r� �f�a�c�i�l�i�t�i�e�s�.
�T�h�e� �P�l�a�n�t� �C�u�l�t�u�r�e� �L�a�b�o�r�a�t�o�r�y� �e�q�u�i�p�s� �a�n�d� �m�a�n�a�g�e�s� ��2� 
�c�u�l�t�u�r�e� �b�o�x�e�s� �o�r� �g�r�o�w�t�h� �c�h�a�m�b�e�r�s�,� �� �p�h�y�t�o�t�r�o�n�s�,� �a�n�d� �1�2� 
�r�o�o�m�s� �w�i�t�h� �t�h�e� �P�1�P� �p�h�y�s�i�c�a�l� �c�o�n�t�a�i�n�m�e�n�t� �l�e�v�e�l� �f�o�r� 
�e�s�t�a�b�l�i�s�h�e�d� �a�n�d� �e�m�e�r�g�i�n�g� �m�o�d�e�l� �p�l�a�n�t�s� �i�n�c�l�u�d�i�n�g� �t�h�e� �t�h�a�l�e� 
�c�r�e�s�s� Arabidopsis thaliana�,� �s�e�v�e�r�a�l� �c�a�r�n�i�v�o�r�o�u�s� �p�l�a�n�t�s�,� �t�h�e� 
�r�i�c�e� Oryza sativa�,� �t�h�e� �m�o�s�s� Physcomitrella patens�,� �g�r�e�e�n� �a�l�g�a� 
Chlamydomonas reinhardtii� �a�n�d� �s�e�v�e�r�a�l� �o�t�h�e�r� �f�l�o�w�e�r�i�n�g� 
�p�l�a�n�t�s�.� �M�o�s�t� �c�u�l�t�u�r�e� �s�p�a�c�e� �i�s� �f�u�l�l�y� �u�s�e�d� �t�h�e� �w�h�o�l�e� �y�e�a�r� �b�y� 
�m�o�r�e� �t�h�a�n� ��0� �r�e�s�e�a�r�c�h�e�r�s� �f�r�o�m� �b�o�t�h� �o�u�t�s�i�d�e� �a�n�d� �i�n�s�i�d�e� 
�g�r�o�u�p�s�.
�A�s� �w�e�l�l � �a�s� �r�e�g�u�l�a�r� �c�u�l�t�u�r�e� �c�o�n�d�i�t�i�o�n�s�, � �e�x�t�r�e�m�e� 
�e�n�v�i�r�o�n�m�e�n�t�a�l� �c�o�n�d�i�t�i�o�n�s� �f�o�r� �l�i�g�h�t� �a�n�d� �t�e�m�p�e�r�a�t�u�r�e� �a�r�e� 
�a�v�a�i�l�a�b�l�e� �f�o�r� �v�a�r�i�o�u�s� �t�y�p�e�s� �o�f� �e�x�p�e�r�i�m�e�n�t�s�.� �T�h�r�e�e� �l�i�g�h�t� 
�e�n�v�i�r�o�n�m�e�n�t�a�l� �s�i�m�u�l�a�t�o�r�s� �(�m�a�x� �1�2�0�,�0�0�0� �l�u�x� �b�y� �u�s�i�n�g� �x�e�n�o�n� 
�l�a�m�p�)� �a�n�d� �t�h�r�e�e� �c�h�a�m�b�e�r�s� �(��.�� �m�2� �e�a�c�h�)� �t�h�a�t� �c�a�n� �c�o�n�t�r�o�l� �C�O�2� 
�a�n�d� �h�u�m�i�d�i�t�y� �i�n� �a�d�d�i�t�i�o�n� �t�o� �t�e�m�p�e�r�a�t�u�r�e� �a�n�d� �l�i�g�h�t� �(�m�a�x� 
��0�,�0�0�0� �l�u�x�)� �c�o�n�d�i�t�i�o�n�s� �a�r�e� �a�v�a�i�l�a�b�l�e�.� �A�u�t�o�t�r�o�p�h�i�c� �a�n�d� 
�h�e�t�e�r�o�t�r�o�p�h�i�c� �c�u�l�t�u�r�e� �d�e�v�i�c�e�s� �a�r�e� �a�l�s�o� �a�v�a�i�l�a�b�l�e� �f�o�r� 
�r�e�s�e�a�r�c�h�e�r�s� �u�s�i�n�g� �c�y�a�n�o�b�a�c�t�e�r�i�a�,� �a�l�g�a�e�,� �a�n�d� �c�u�l�t�u�r�e�d� 
�f�l�o�w�e�r�i�n�g� �p�l�a�n�t� �c�e�l�l�s�.� �A�s�e�p�t�i�c� �e�x�p�e�r�i�m�e�n�t�s� �c�a�n� �b�e� �p�e�r�f�o�r�m�e�d� 
�i�n� �a�n� �a�s�e�p�t�i�c� �r�o�o�m� �w�i�t�h� �c�l�e�a�n� �b�e�n�c�h�e�s�.
�N�e�x�t� �t�o� �t�h�e� �i�n�s�t�i�t�u�t�e� �b�u�i�l�d�i�n�g� �o�f� �t�h�e� �M�y�o�d�a�i�j�i� �a�r�e�a�,� �a� ����-�m�2� 
�e�x�p�e�r�i�m�e�n�t�a�l� �f�a�r�m� �i�s� �m�a�i�n�t�a�i�n�e�d� �f�o�r� �J�a�p�a�n�e�s�e� �m�o�r�n�i�n�g� �g�l�o�r�y� 
�a�n�d� �r�e�l�a�t�e�d� Ipomoea �s�p�e�c�i�e�s�,� �s�e�v�e�r�a�l� �c�a�r�n�i�v�o�r�o�u�s� �p�l�a�n�t�s� �a�n�d� 
�o�t�h�e�r� �f�l�o�w�e�r�i�n�g� �p�l�a�n�t�s� �n�e�c�e�s�s�a�r�y� �t�o� �b�e� �c�u�l�t�i�v�a�t�e�d� �o�u�t�s�i�d�e�.� 
�T�h�r�e�e� �g�r�e�e�n� �h�o�u�s�e�s� �(���,� ���,� �a�n�d� ��5� �m�2�)� �w�i�t�h� �h�e�a�t�i�n�g� �a�r�e� �u�s�e�d� 
�f�o�r� �t�h�e� �s�e�n�s�i�t�i�v�e� �c�a�r�n�i�v�o�r�o�u�s� �p�l�a�n�t�s�,� �a�n�d� �w�i�l�d�-�t�y�p�e� �s�t�r�a�i�n�s� �o�f� 
�m�e�d�a�k�a� �f�i�s�h� Oryzias �s�p�.� �S�e�v�e�n� �g�r�e�e�n� �h�o�u�s�e�s� �(��,� ��,� ��,� ��,� ��,� ��,� 
�a�n�d� �� �m�2�)� �w�i�t�h� �a�i�r�-�c�o�n�d�i�t�i�o�n�i�n�g� �a�r�e� �p�r�o�v�i�d�e�d� �f�o�r� �t�h�e� 
�c�u�l�t�i�v�a�t�i�o�n� �o�f� �a� �r�i�c�e� Oryza �s�p�.�,� Lotus japonica� �a�n�d� �r�e�l�a�t�e�d� 
�l�e�g�u�m�e� �s�p�e�c�i�e�s�,� �a�s� �w�e�l�l� �a�s� �m�u�t�a�n�t� �l�i�n�e�s� �o�f� �t�h�e� �J�a�p�a�n�e�s�e� 
�m�o�r�n�i�n�g� �g�l�o�r�y�.� �T�w�o� �g�r�e�e�n� �h�o�u�s�e�s� �(�� �a�n�d� �1�� �m�2�)� �w�i�t�h� �a�i�r�-
�c�o�n�d�i�t�i�o�n�i�n�g� �m�e�e�t� �t�h�e� �P�1�P� �p�h�y�s�i�c�a�l� �c�o�n�t�a�i�n�m�e�n�t� �l�e�v�e�l� �a�n�d� 
�a�r�e� �a�v�a�i�l�a�b�l�e� �f�o�r� �e�x�p�e�r�i�m�e�n�t�s� �u�s�i�n�g� �t�r�a�n�s�g�e�n�i�c� �p�l�a�n�t�s�.� �T�h�e� 
�P�l�a�n�t� �C�u�l�t�u�r�e� �L�a�b�o�r�a�t�o�r�y� �a�l�s�o� �m�a�i�n�t�a�i�n�s� �a� ��� �m�2� �b�u�i�l�d�i�n�g� 
�w�i�t�h� �s�t�o�r�a�g�e� �a�n�d� �w�o�r�k�s�p�a�c�e�.� �P�a�r�t� �o�f� �t�h�e� �b�u�i�l�d�i�n�g� �i�s� �u�s�e�d� �f�o�r� 
�r�e�a�r�i�n�g� �o�f� �t�h�e� �o�r�c�h�i�d� �m�a�n�t�i�s�.
�I�n� �2�0�1��,� �s�e�v�e�r�a�l� �p�l�a�n�t� �c�u�l�t�u�r�e� �f�a�c�i�l�i�t�i�e�s� �c�a�m�e� �i�n�t�o� �u�s�e�.� �O�f� 
�t�h�e�s�e�,� �t�h�e� �m�u�l�t�i�p�l�e� �p�r�e�c�i�s�e� �e�n�v�i�r�o�n�m�e�n�t� �c�o�n�t�r�o�l� �p�l�a�n�t� 
�i�n�c�u�b�a�t�o�r� �s�y�s�t�e�m� �i�s� �c�o�m�p�o�s�e�d� �o�f� �1�0� �i�n�c�u�b�a�t�o�r�s�.� �U�s�e�r�s� �c�a�n� 
�c�o�n�t�r�o�l� �a�l�l� �t�h�e� �i�n�c�u�b�a�t�o�r�s� �s�y�n�c�h�r�o�n�o�u�s�l�y�.� �A� �t�i�s�s�u�e� �c�u�l�t�u�r�e� �r�a�c�k� 
�w�i�t�h� �d�i�m�m�i�n�g� �L�E�D�s� �a�n�d� �p�u�l�s�e�-�w�i�d�t�h� �m�o�d�u�l�a�t�i�o�n� �c�o�n�t�r�o�l�l�e�r�s� 
�i�s� �u�s�e�d� �f�o�r� �a�l�g�a�e� �c�u�l�t�u�r�e� �u�n�d�e�r� �p�r�e�c�i�s�e� �l�i�g�h�t� �c�o�n�t�r�o�l�.

�T�h�e� �J�a�p�a�n�e�s�e� �m�o�r�n�i�n�g� �g�l�o�r�y� �(Ipomoea nil�)� �i�s� �a� �t�r�a�d�i�t�i�o�n�a�l� 
�f�l�o�r�i�c�u�l�t�u�r�a�l� �p�l�a�n�t� �i�n� �J�a�p�a�n�,� �a�n�d� �i�s� �s�t�u�d�i�e�d� �w�o�r�l�d�w�i�d�e�,� 
�e�s�p�e�c�i�a�l�l�y� �i�n� �p�l�a�n�t� �p�h�y�s�i�o�l�o�g�y� �a�n�d� �g�e�n�e�t�i�c�s�.� �N�I�B�B� �c�o�l�l�e�c�t�s�,� 
�d�e�v�e�l�o�p�s� �a�n�d� �d�i�s�t�r�i�b�u�t�e�s� �D�N�A� �c�l�o�n�e�s�,� �m�u�t�a�n�t� �l�i�n�e�s� �f�o�r� �f�l�o�w�e�r� 
�p�i�g�m�e�n�t�a�t�i�o�n�,� �a�n�d� �t�r�a�n�s�g�e�n�i�c� �l�i�n�e�s� �a�s� �a� �s�u�b�-�c�e�n�t�e�r� �o�f� �t�h�e� 
�N�a�t�i�o�n�a�l� �B�i�o�R�e�s�o�u�r�c�e� �P�r�o�j�e�c�t� �(�N�B�R�P�)� �M�o�r�n�i�n�g� �g�l�o�r�y�,� �a�n�d� 
�c�o�l�l�a�b�o�r�a�t�e�s� �w�i�t�h� �t�h�e� �c�o�r�e� �o�r�g�a�n�i�z�a�t�i�o�n� �c�e�n�t�e�r�,� �K�y�u�s�h�u� 
�U�n�i�v�e�r�s�i�t�y�.� �W�e� �c�o�l�l�e�c�t�e�d� �s�e�v�e�r�a�l� �m�u�t�a�n�t� �l�i�n�e�s� �a�n�d� �1�0�,�0�0�0� 
�B�A�C� �c�l�o�n�e�s�,� �a�n�d� �p�r�o�v�i�d�e�d� �� �D�N�A� �c�l�o�n�e�s� �a�n�d� �2�� Ipomoea 
�l�i�n�e�s� �t�o� �b�o�t�h� �l�o�c�a�l� �a�n�d� �f�o�r�e�i�g�n� �b�i�o�l�o�g�i�s�t�s� �t�h�i�s� �y�e�a�r�.
�R�e�s�e�a�r�c�h� �a�c�t�i�v�i�t�i�e�s� �o�f� �t�h�e� �a�s�s�i�s�t�a�n�t� �p�r�o�f�e�s�s�o�r� �A�.� +�o�s�h�i�n�o� �a�r�e� 
�s�h�o�w�n� �o�n� �t�h�e� �l�a�b�o�r�a�t�o�r�y� �p�a�g�e� �(�p�.� �5��)�.

�T�h�e� �C�e�l�l� �B�i�o�l�o�g�y� �R�e�s�e�a�r�c�h� �F�a�c�i�l�i�t�y� �p�r�o�v�i�d�e�s� �v�a�r�i�o�u�s� 
�e�q�u�i�p�m�e�n�t� �f�o�r� �t�i�s�s�u�e� �a�n�d� �c�e�l�l� �c�u�l�t�u�r�e�.� �T�h�i�s� �l�a�b�o�r�a�t�o�r�y� �i�s� 
�e�q�u�i�p�p�e�d� �w�i�t�h� �s�a�f�e�t�y� �r�o�o�m�s� �w�h�i�c�h� �s�a�t�i�s�f�y� �t�h�e� �P�2� �p�h�y�s�i�c�a�l� 
�c�o�n�t�a�i�n�m�e�n�t� �l�e�v�e�l�,� �a�n�d� �i�s� �r�o�u�t�i�n�e�l�y� �u�s�e�d� �f�o�r� �D�N�A� 
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● Plant Culture Laboratory

�F�i�g�u�r�e� �5�.� �A� �t�i�s�s�u�e� �c�u�l�t�u�r�e� �r�a�c�k� �w�i�t�h� �d�i�m�m�i�n�g� �L�E�D�s� �a�n�d� �p�u�l�s�e�-�w�i�d�t�h� 
�m�o�d�u�l�a�t�i�o�n� �c�o�n�t�r�o�l�l�e�r�s�.� 
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●Morning Glory BioResource Laboratory
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�r�e�c�o�m�b�i�n�a�t�i�o�n� �e�x�p�e�r�i�m�e�n�t�s�.
�R�e�s�e�a�r�c�h� �a�c�t�i�v�i�t�i�e�s� �o�f� �a�s�s�i�s�t�a�n�t� �p�r�o�f�e�s�s�o�r� �Y�.� +�a�m�a�d�a�,� �t�h�e� 
�p�r�i�n�c�i�p�a�l� �i�n�v�e�s�t�i�g�a�t�o�r� �o�f� �t�h�e� �L�a�b�o�r�a�t�o�r�y� �o�f� �C�e�l�l� �S�o�c�i�o�l�o�g�y�,� �i�s� 
�s�h�o�w�n� �o�n� �t�h�e� �l�a�b�o�r�a�t�o�r�y� �p�a�g�e� �(�p�.�1��)�.

�F�i�g�u�r�e� ��.� � �E�q�u�i�p�m�e�n�t� �f�o�r� �t�i�s�s�u�e� �a�n�d� �c�e�l�l� �c�u�l�t�u�r�e�.


