
��
�

&855,&8/80�9,7$(�
�
,��3HUVRQDO�,QIRUPDWLRQ��
�
1DPH�� �� � � � *XRGRQJ�/L��0'�
)D[�� � � � � � ���������������
3KRQH�� � ���������������
(PDLO�� � � OLBJXRGRQJ#KRWPDLO�FRP�
'2%�� � � � � � ����������
�
,,��$UHD�RI�&OLQLFDO�,QWHUHVWV��
� 3DLQ�PHGLFLQH��$QHVWKHVLRORJ\��$GGLFWLRQ�0HGLFLQH��%XSUHQRUSKLQH�3UHVFULEHU��

� �$FXWH�SDLQ�DQG�SHULSKHUDO�QHXUDOJLD��&KURQLF�FDQFHU�UHODWHG�DQG�QRQ�FDQFHU�SDLQ��
&RPSOH[� 5HJLRQDO� 3DLQ� 6\QGURPH�� FHUYLFRJHQLF� KHDGDFKHV�� RWKHU� KHDGDFKHV��
WULJHPLQDO�QHXUDOJLD���

� ,QWHUYHQWLRQDO� SDLQ� PDQDJHPHQW�� FHUYLFDO�WKRUDFLF�OXPEDU� IDFHW� EORFNV��
FHUYLFDO�WKRUDFLF�OXPEDU�FDXGDO� WUDQVIRUDPLQDO� RU� WUDQVODPLQDU� HSLGXUDO� LQMHFWLRQV��
VWHOODWH�JDQJOLRQ�EORFN��OXPEDU�V\PSDWKHWLF�QHUYH�EORFN��JDQJOLRQ�LPSDU�EORFN��FHOLDF�
SOH[XV�EORFN��VSODQFKQLF�QHUYH�EORFN��LOLRLQJXLQDO�LOLRK\SRJDVWULF�EORFN��JHQLWRIHPRUDO�
QHUYH�EORFN��SXGHQGDO�QHUYH�EORFN��ODWHUDO�IHPRUDO�FXWDQHRXV�QHUYH�EORFN��VDFURLOLDF�
MRLQW�LQMHFWLRQ��SLULIRUPLV�PXVFOH�LQMHFWLRQ��WULJHPLQDO�QHUYH�EORFN��JDVVHULDQ�JDQJOLRQ�
EORFN��VSKHQRSDODWLQH�JDQJOLRQ�EORFN��VXSUDRUELWDO�QHUYH�EORFN��RFFLSLWDO�QHUYH�EORFN��
DQWHULRU� VFDOHQH� PXVFOH� EORFN�� SHFWRUDOLV� PLQRU� PXVFOH� EORFN�� MRLQW� LQMHFWLRQV��
SHULSKHUDO�QHUYH�EORFNV��UDGLRIUHTXHQF\�DEODWLRQV��FRROHG�DQG�SXOVHG�UDGLRIUHTXHQF\�
DEODWLRQV�� VSLQDO� FRUG� VWLPXODWRU� LPSODQWDWLRQ�� LQWUDWKHFDO� SXPS� LPSODQWDWLRQ��
YHUWHEURSODVW\��N\SKRSODVW\��SHUFXWDQHRXV�HOHFWULFDO�QHUYH�VWLPXODWRU�� �

�
,,,��%RDUG�FHUWLILFDWLRQV��
�
� � � $PHULFDQ�%RDUG�RI�3DLQ�0HGLFLQH�
� � � $PHULFDQ�%RDUG�RI�$QHWKHVLRORJ\�
� � � $%$�3DLQ�0HGLFLQH�

�
,9��:RUN�([SHULHQFH��
�
�������FXUUHQW��0HPEHU�DW�9DOOH\�3UHVE\WHULDQ�+RVSLWDO�
�
�������FXUUHQW��0HPEHU�DW�/LEELW�6XUJLFDO�FHQWHU�
�
�������FXUUHQW��0HPEHU�DW�6DQ�9LFHQWH�6XUJHU\�&HQWHU�
�
�����FXUUHQW��0HPEHU�DW�&HQWHU�IRU�2UWKRSHGLF�6XUJHU\�,QVWLWXWH�
�
�������FXUUHQW��0HPEHU�DW�0RXQWDLQ�9LHZ�6XUJHU\�&HQWHU�
�



��
�

�������FXUUHQW�� 3DLQ� 0DQDJHPHQW� DQG� DQHVWKHVLD�� 3ULYDWH� SUDFWLFH� DW� /RV�
$QJHOHV��&DOLIRUQLD�� � �

�
�����������������0HPEHU�DW�6WDUSRLQW�6XUJHU\�&HQWHU�
�
���������������������0HPEHU�DW�&RQVHUYDWLYH�&DUH�6SHFLDOLVWV�0HGLFDO�*URXS�
�
������������������� � 3DLQ� 0HGLFLQH� )HOORZVKLS� WUDLQLQJ�� :DVKLQJWRQ� 8QLYHUVLW\�

6FKRRO�RI�0HGLFLQH�
�
��������������������$QHVWKHVLRORJ\�5HVLGHQF\� WUDLQLQJ��8&/$�'HSDUWPHQW�RI�
$QHVWKHVLRORJ\�
�
������������������ $VVLVWDQW�5HVHDUFK�3URIHVVRU��'HSDUWPHQW�RI�3KDUPDFRORJ\��

6FKRRO�RI�0HGLFLQH��8&/$�
�
���������������� � 3RVW�*UDGXDWH� 5HVHDUFKHU�� 'HSDUWPHQW� RI� 3KDUPDFRORJ\��

6FKRRO�RI�0HGLFLQH��8&/$�
�
9��$ZDUGV��
�

$6%0%��7KH�$PHULFDQ�6RFLHW\� IRU�%LRFKHPLVWU\�DQG�0ROHFXODU�%LRORJ\��$ZDUG��
86$�������

�
9,��(GXFDWLRQ��
�
������������������� � 3DLQ�0HGLFLQH�)HOORZVKLS��ZLWK�$GGLFWLRQ�0HGLFLQH��
� � � � � � � � � � � %DUQHV�-HZLVK�+RVSLWDO��:DVKLQJWRQ�8QLYHUVLW\�6FKRRO�RI�0HGLFLQH�
�
��������������������$QHVWKHVLRORJ\�5HVLGHQF\�
� � � � � � � � � � � � � � � � � � � � 8&/$�'HSDUWPHQW�RI�$QHVWKHVLRORJ\�
�
���������� � � � � � � � � �0�'��	�3K�'��
� � � � � � � � � � � � � � � � � � � � � 6FKRRO�RI�0HGLFLQH��-LDRWRQJ�8QLYHUVLW\�
�
���������� � � � � � � � � �0DVWHU�RI�0HGLFLQH�
� � � � � � � � � � � � � � � � � � � � � 0HGLFDO�&ROOHJH�RI�4LQJGDR�8QLYHUVLW\�
�
���������� � � � � � � � � � %DFKHORU�RI�0HGLFLQH�
� � � � � � � � � � � � � � � � � � � � � 0HGLFDO�&ROOHJH�RI�4LQJGDR�8QLYHUVLW\�
�
�
9,,��3XEOLFDWLRQV��
�
%RRN�FKDSWHUV��
��� 5LFKDUG� :�� 2OVHQ� DQG� *XR�'RQJ� /L�� ������� &KDSWHU� ���� *$%$�� %DVLF�



��
�

1HXURFKHPLVWU\��3ULQFLSOHV�RI�0ROHFXODU��&HOOXODU�DQG�0HGLFDO�1HXURELRORJ\�� �
�WK�(GLWLRQ��(GV�6�7��%UDG\��*�-��6LHJHO��5�:��$OEHUV��DQG�'�/��3ULFH��(OVHYLHU��
2[IRUG����������

��� 5LFKDUG�:��2OVHQ�DQG�*XR�'RQJ�/L���������*$%$�$�UHFHSWRU��(QF\FORSHGLD�RI�
%LRORJLFDO�&KHPLVWU\���QG�(GLWLRQ��(GV��:�-��/HQQDU]�DQG�0�'��/DQH��(OVHYLHU��
2[IRUG����������

��� *XR�'RQJ�/L��&KDQJ�6KHQJ�6��&KDQJ��DQG�5LFKDUG�:��2OVHQ���������$QHVWKHWLF�
VLWHV� RQ�*$%$$� UHFHSWRUV�� ,Q� %DVLF� DQG� 6\VWHPLF�0HFKDQLVPV� RI� $QHVWKHVLD��
(GV�� 7��0DVKLPR�� .�� 2JOL� DQG� ,�� 8FKLGD�� (OVHYLHU�� $PVWHUGDP�� ,QW�� &RQJ�� 6HU���
�������������

�
3HHU�UHYLHZHG�DUWLFOHV��
��

��� =KDQJ� )�� ;X� )�� 0L� ;�� 'RQJ� /�� ;LDR� <�� -LDQJ� 6�� /L� *'�� =KRX� <� �������
*KUHOLQ�*+6�5�D�VLJQDOLQJ�SOD\V�GLIIHUHQW�UROHV�LQ�DQ[LHW\�UHODWHG�EHKDYLRUV�DIWHU�
DFXWH� DQG� FKURQLF� FDORULF� UHVWULFWLRQ��Biochem Biophy Res Commun.� �����6HS�
���������������������GRL����������M�EEUF��������������(SXE������$XJ����

��� /L�1��&XL� /��6RQJ�*��*XR�/��*X�+��&DR�+��/L�*'�� =KRX�<�� �������$GROHVFHQW�
,VRODWLRQ�,QWHUDFWV�:LWK�',6&��3RLQW�0XWDWLRQ�WR�,PSDLU�$GXOW�6RFLDO�0HPRU\�DQG�
6\QDSWLF�)XQFWLRQV�LQ�WKH�+LSSRFDPSXV��Front Cell Neurosci.������$XJ�����������
GRL����������IQFHO������������� �

��� 2OVHQ�5:��/L�*'��:DOOQHU�0�� 7UXGHOO� -5�� %HUWDFFLQL� (-�� /LQGDKO� (��0LOOHU� .:��
$ONDQD�5/��'DYLHV�'/���������6WUXFWXUDO�0RGHOV�RI�/LJDQG�*DWHG�,RQ�&KDQQHOV��
6LWHV� RI� $FWLRQ� IRU� $QHVWKHWLFV� DQG� (WKDQRO. Alcohol Clin Exp Res.� ����� 0DU��
����������������

��� =KDR�=��/LX�+��;LDR�.��<X�0��=KX�4��=KDR�5��/L�*'��=KRX�<�� �������*KUHOLQ�
DGPLQLVWUDWLRQ�HQKDQFHV�QHXURJHQHVLV�EXW� LPSDLUV�VSDWLDO� OHDUQLQJ�DQG�PHPRU\�
LQ�DGXOW�PLFH��Neuroscience�������-DQ���������������&RUUHVSRQGLQJ�DXWKRU�

��� 6WHZDUW�'6��+RWWD�0��/L�*'��'HVDL�5��&KLDUD�'&��2OVHQ�5:��)RUPDQ�6$���������
&\VWHLQH�VXEVWLWXWLRQV�GHILQH�HWRPLGDWH�ELQGLQJ�DQG�JDWLQJ� OLQNDJHV� LQ� WKH�Į�0��
GRPDLQ� RI� Ȗ�DPLQREXW\ULF� DFLG� W\SH�$� �*$%$$�� UHFHSWRUV�� J. Biol. Chem�� �����
2FW������������������������

��� =KX�4��;LDR�.��<X�0��1LX�0��/L�&��*DR�<��/L�*'��=KRX�<���������*KUHOLQ�EXW�QRW�
QHVIDWLQ��� DIIHFWV� FHUWDLQ� IRUPV� RI� OHDUQLQJ� DQG�PHPRU\� LQ� ERWK� UDWV� DQG�PLFH��
Brain Res���������������&RUUHVSRQGLQJ�DXWKRU�

��� 6RQJ�/��=KX�4��/LX�7��<X�0��;LDR�.��.RQJ�4��=KDR�5��/L�*'��=KRX�<���������
*KUHOLQ� PRGXODWHV� ODWHUDO� DP\JGDOD� QHXURQDO� ILULQJ� DQG� EORFNV� DFTXLVLWLRQ� IRU�
FRQGLWLRQHG� WDVWH� DYHUVLRQ�� PLoS One.� ����� -XQ� �������� H�������
&RUUHVSRQGLQJ�DXWKRU�

��� 5LFKDUG� :�� 2OVHQ� DQG� *XR�'RQJ� /L�� ������� *$%$$� UHFHSWRUV� DV� PROHFXODU�
WDUJHWV� RI� JHQHUDO� DQHVWKHWLFV�� LGHQWLILFDWLRQ� RI� ELQGLQJ� VLWHV� SURYLGHV� FOXHV� WR�
DOORVWHULF�PRGXODWLRQ��Can J Anaesth.���������������

��� *XR�'RQJ� /L�� 'DYLG� &�� &KLDUD�� -RQDWKDQ� %�� &RKHQ�� DQG� 5LFKDUG�:�� 2OVHQ��
������� 1XPHURXV� FODVVHV� RI� JHQHUDO� DQHVWKHWLFV� LQKLELW� HWRPLGDWH� ELQGLQJ� WR�
JDPPD�DPLQREXW\ULF� DFLG� W\SH� $� �*$%$$�� UHFHSWRUV� J. Biol. Chem.� ���������
�����������&RUUHVSRQGLQJ�DXWKRU�



��
�

����*XR�'RQJ� /L�� 'DYLG� &�� &KLDUD�� -RQDWKDQ� %�� &RKHQ�� DQG� 5LFKDUG�:�� 2OVHQ��
�������1HXURVWHURLGV�DOORVWHULFDOO\�PRGXODWH�ELQGLQJ�RI� WKH�DQHVWKHWLF�HWRPLGDWH�
WR� Ȗ�DPLQREXW\ULF� DFLG� W\SH� $� UHFHSWRUV�� J. Biol. Chem. ���������������������
&RUUHVSRQGLQJ�DXWKRU�

����=KRX� <�� 7DNDKDVKL� (�� /L� :�� +DOW� $�� :LOWJHQ� %�� (KQLQJHU� '�� /L� *'�� +HOO� -:��
.HQQHG\� 0%�� 6LOYD� $-�� ������� ,QWHUDFWLRQV� EHWZHHQ� WKH� 15�%� UHFHSWRU� DQG�
&D0.,,� PRGXODWH� V\QDSWLF� SODVWLFLW\� DQG� VSDWLDO� OHDUQLQJ�� J. Neurosci.� ��������
������������

����*XR�'RQJ�/L��'DYLG�&��&KLDUD��*UHJ��:��6DZ\HU��6��6KDXNDW�+XVDLQ��5LFKDUG�:��
2OVHQ�� DQG� -RQDWKDQ� %�� &RKHQ�� ������� ,GHQWLILFDWLRQ� RI� D� *$%$$� UHFHSWRU�
DQHVWKHWLF�ELQGLQJ�VLWH�DW� VXEXQLW� LQWHUIDFHV�E\�SKRWRODEHOLQJ�ZLWK�DQ�HWRPLGDWH�
DQDORJ��J. Neurosci.���������������������

����*XR�'RQJ�/L��'DYLG�&��&KLDUD��*UHJ��:��6DZ\HU��6��6KDXNDW�+XVDLQ��5LFKDUG�:��
2OVHQ�� DQG� -RQDWKDQ� %�� &RKHQ�� ������� ,QWHUVXEXQLW� DQHVWKHWLF� ELQGLQJ� RQ�
*$%$$� UHFHSWRUV�� J. Neurosci.� ������� L�� 1RWH� WKLV� LV� D� KLJKOLJKW� RI� RXU�ZRUN� LQ�
³7KLV�ZHHN�LQ�WKH�MRXUQDO´��KWWS���ZZZ�MQHXURVFL�RUJ�FJL�FRQWHQW�IXOO�������L�

����6��6KDXNDW�+XVDLQ��6HOYDQD\DJDP�1LUWKDQDQ��'LUN�5XHVFK��.HQ�6ROW��4L�&KHQJ��
*XR�'RQJ�/L��(QULTXH�$UHYDOR��5LFKDUG�:��2OVHQ��'RXJODV�(��5DLQHV�� � 6WXDUW�$��
)RUPDQ�� -RQDWKDQ� %�� &RKHQ�� DQG� .HLWK� :�� 0LOOHU�� ������� 6\QWKHVLV� RI�
WULIOXRURPHWK\ODU\O�GLD]LULQH�DQG�EHQ]RSKHQRQH�GHULYDWLYHV�RI�HWRPLGDWH� WKDW�DUH�
SRWHQW� JHQHUDO� DQHVWKHWLFV� DQG� HIIHFWLYH� SKRWRODEHOV� IRU� SURELQJ� VLWHV� RQ�
OLJDQG�JDWHG�LRQ�FKDQQHOV��J. Med. Chem. ������������������

����5LFKDUG�:��2OVHQ��&KDQJ�6KHQJ�6��&KDQJ��*XRGRQJ�/L�HW�DO���������)LVKLQJ�IRU�
DOORVWHULF�VLWHV�RQ�*$%$�$��UHFHSWRUV��Biochem. Pharmacol������������������

����*XR�'RQJ� /L�� <X� =KRX� DQG� =KL�4L� =KDR�� ������� 6WDWH�GHSHQGHQW�
SKRVSKRU\ODWLRQ� RI� HSVLORQ�LVR]\PH� RI� SURWHLQ� NLQDVH� &� LQ� DGXOW� UDW� GRUVDO� URRW�
JDQJOLD� DIWHU� LQIODPPDWLRQ� DQG� QHUYH� LQMXU\�� J. Neurochem. ������� ���������
&R�ILUVW�DXWKRU�

����*XR�'RQJ� /L�� <DQ�:R��0HL�)DQJ� =KRQJ� HW� DO�� ������� ([SUHVVLRQ� RI� ILEUREODVW�
JURZWK�IDFWRUV�LQ�UDW�GRUVDO�URRW�JDQJOLRQ�QHXURQV�DQG�UHJXODWLRQ�DIWHU�SHULSKHUDO�
QHUYH�LQMXU\��Neuroreport���������������������

����/LDQJ� <DQJ�� )DQJ�;LRQJ� =KDQJ�� )HQ� +XDQJ�� <LQJ�-LQ� /X��*XR�'RQJ� /L� HW� DO��
������� 3HULSKHUDO� QHUYH� LQMXU\� LQGXFHV� WUDQV�V\QDSWLF� PRGLILFDWLRQ� RI� FKDQQHOV��
UHFHSWRUV�DQG�VLJQDO�SDWKZD\V� LQ�UDW�GRUVDO�VSLQDO�FRUG��Eur. J. Neurosci���������
���������

����.��+��=KDQJ��+��6��;LDR��3��+��/X��-��6KL��*��'��/L�HW�DO�� �������'LIIHUHQWLDO�JHQH�
H[SUHVVLRQ� DIWHU� FRPSOHWH� VSLQDO� FRUG� WUDQVHFWLRQ� LQ� DGXOW� UDWV�� DQ� DQDO\VLV�
IRFXVHG�RQ�D�VXEFKURQLF�SRVW�LQMXU\�VWDJH��Neuroscience������������������

�
9,,,��3UHVHQWDWLRQV�DW�&RQIHUHQFHV��
�
��� *XR�'RQJ�/L��6WXDUW�$��)RUPDQ��DQG�5LFKDUG�:��2OVHQ��������,GHQWLILFDWLRQ�RI�D�

*$%$$� UHFHSWRU� LQWUDYHQRXV� DQHVWKHWLFV� ELQGLQJ� VLWH�� 3UHVHQWHG� DW� �����
:$5&�&RQIHUHQFH��/RV�$QJHOHV���2UDO�SUHVHQWDWLRQ������������

��� *XR�'RQJ�/L��6WXDUW�$��)RUPDQ��DQG�5LFKDUG�:��2OVHQ��������*$%$$�UHFHSWRUV��
WKH� WDUJHW� RI� JHQHUDO� DQHVWKHWLFV�� 3UHVHQWHG� DW� $PHULFDQ� 6RFLHW\� RI�



��
�

$QHVWKHVLRORJLVWV������$QQXDO�0HHWLQJ��6DQ�)UDQFLVFR���SRVWHU�SUHVHQWDWLRQ�
QR��$������������������ �

��� *XR�'RQJ� /L� DQG� 5LFKDUG� :�� 2OVHQ� ������� *$%$$� UHFHSWRUV� DV� PROHFXODU�
WDUJHWV� RI� JHQHUDO� DQHVWKHWLFV�� 3UHVHQWHG� DW� ����� :$5&� &RQIHUHQFH�� /RV�
$QJHOHV���SRVWHU�SUHVHQWDWLRQ�QR��%6���������������

��� *XR�'RQJ� /L� DQG� 5LFKDUG� :�� 2OVHQ�� ������� 2QH� ELQGLQJ� VLWH� IRU�
HWRPLGDWH�QHXURVWHURLGV"�3UHVHQWHG�DW�6RFLHW\�IRU�1HXURVFLHQFH���WK�$QQXDO�
0HHWLQJ��:DVKLQJWRQ�'&���2UDO�SUHVHQWDWLRQ��SUHVHQWDWLRQ�QR���������

��� *XR�'RQJ�/L�DQG�5LFKDUG�:��2OVHQ���������(WRPLGDWH�DQG�SURSRIRO�ELQGLQJ�VLWHV�
RQ�*$%$$�UHFHSWRUV��RYHUODSSLQJ�EXW�QRW�LGHQWLFDO"�3UHVHQWHG�DW�$6%0%������
$QQXDO�0HHWLQJ��6DQ�'LHJR���SRVWHU�SUHVHQWDWLRQ�QR��$�����DEVWUDFW�QR��������

��� *XR�'RQJ�/L�DQG�5LFKDUG�:��2OVHQ���������$�70��UHVLGXH��Į�0�����LV�LPSRUWDQW�
IRU� D� *$%$$� UHFHSWRU� DQHVWKHWLF� ELQGLQJ� VLWH�� 3UHVHQWHG� DW� 6RFLHW\� IRU�
1HXURVFLHQFH���WK�$QQXDO�0HHWLQJ��6DQ�'LHJR���SRVWHU�SUHVHQWDWLRQ�QR���������

��� *XR�'RQJ�/L��*UHJRU\�:�� 6DZ\HU�� 6��6KDXNDW�+XVDLQ� DQG�5LFKDUG�:��2OVHQ��
�������*$%$$�UHFHSWRU�VXEXQLWV�ZHUH�SKRWRDIILQLW\�ODEHOHG�ZLWK�>�+@D]LHWRPLGDWH��
3UHVHQWHG� DW� 6RFLHW\� IRU� 1HXURVFLHQFH� ��WK� $QQXDO� 0HHWLQJ�� 6DQ� 'LHJR��
�SRVWHU�SUHVHQWDWLRQ�QR�������� �

�
,;��3URIHVVLRQDO�PHPEHUVKLSV��
�
� � � � $6$��$PHULFDQ�6RFLHW\�RI�$QHVWKHVLRORJLVWV��
� � � � $65$��$PHULFDQ�6RFLHW\�RI�5HJLRQDO�$QHVWKHVLD�DQG�3DLQ�0HGLFLQH��
� � � � 6)1��6RFLHW\�IRU�1HXURVFLHQFH��
� � � � $6%0%��7KH�$PHULFDQ�6RFLHW\�IRU�%LRFKHPLVWU\�DQG�0ROHFXODU�%LRORJ\��
�
;��/LFHQVHV�DQG�FHUWLILFDWHV��
�
� � � � &DOLIRQLD� 6WDWH� 0HGLFDO� /LFHQVH�� &HUWLILFDWH� RI� %XSUHQRUSKLQH� 3UHVFULEHU��
(&)0*� FHUWLILFDWH�� '($� �'UXJ� (QIRUFHPHQW� $GPLQLVWUDWLRQ�� FHUWLILFDWH�� $&/6�
�$GYDQFHG� &DUGLRYDVFXODU� /LIH� 6XSSRUW�� FHUWLILFDWH�� %/6� �%DVLF� /LIH� 6XSSRUW��
FHUWLILFDWH��4XDOLILHG�0HGLFDO�(YDOXDWRU�
�


