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5HFHQW�LQVLJKWV�LQWR�WKH�SHSWLGH�ORDGLQJ�FRPSOH[�PDFKLQHU\�
6��7URZLW]VFK��

*RHWKH�8QLYHUVLW\�)UDQNIXUW��

$EVWUDFW�

,GHQWLI\LQJ� DQG� HOLPLQDWLQJ� LQIHFWHG� RU�PDOLJQDQWO\� WUDQVIRUPHG� FHOOV� DUH�

IXQGDPHQWDO�WDVNV�RI�WKH�DGDSWLYH�LPPXQH�V\VWHP��)RU�LPPXQH�VXUYHLOODQFH��

WKH� FHOO¶V� PHWDVWDEOH� SURWHRPH� LV� GLVSOD\HG� DV� VKRUW� SHSWLGHV� RQ� PDMRU�

KLVWRFRPSDWLELOLW\� FRPSOH[� FODVV� ,� �0+&�,�� PROHFXOHV� WR� F\WRWR[LF� 7�

O\PSKRF\WHV�� 2XU� NQRZOHGJH� DERXW� WKH� WUDFN� IURP� WKH� SURWHRPH� WR� WKH�

SUHVHQWDWLRQ� RI� SHSWLGHV� KDV� JUHDWO\� H[SDQGHG�� OHDGLQJ� WR� D� TXLWH�

FRPSUHKHQVLYH� XQGHUVWDQGLQJ� RI� WKH� DQWLJHQ�SURFHVVLQJ� SDWKZD\�� ZKLFK�

FRPSULVHV�PDQ\�WUDQVLHQW�DQG�G\QDPLF�PDFURPROHFXODU�PDFKLQHULHV��,�ZLOO�

UHSRUW�RQ�WKH�PHFKDQLVPV�RI�DQWLJHQ�WUDQVORFDWLRQ��FKDSHURQLQJ��DQG�HGLWLQJ��

DV�ZHOO�DV�RQ�TXDOLW\�FRQWURO�PHFKDQLVPV�IRU�SHSWLGH�0+&�,�FRPSOH[HV�WKDW�

DUH� NH\� IRU� WKH� XQGHUVWDQGLQJ� RI� DXWRLPPXQH� GLVHDVHV�� %DVHG� RQ� DQ�

LQWHJUDWLYH� DSSURDFK�� ZH� KDYH� HOXFLGDWHG� WKH� FRQWULEXWLRQ� RI� LQGLYLGXDO�

SURWHLQV� WR� WKH� DUFKLWHFWXUH�RI� WKH�0+&�,�SHSWLGH�ORDGLQJ�FRPSOH[� �3/&��

DQG�RWKHU�0+&�,�HGLWLQJ�FRPSOH[HV��&RQVHTXHQFHV�RI�YLUDO�LPPXQH�HYDVLRQ�

VWUDWHJLHV�ZLOO�EH�GLVFXVVHG��7KH�GDWD�SURYLGH�D�IUDPHZRUN�IRU�D�PHFKDQLVWLF�

XQGHUVWDQGLQJ�RI�TXDOLW\�FRQWURO�VWHSV�GXULQJ�DQWLJHQ�VHOHFWLRQ�DQG�XQYHLO�

WKH�PROHFXODU�GHWDLOV�XQGHUO\LQJ�WKH�RQVHW�RI�DQ�DGDSWLYH�LPPXQH�UHVSRQVH��
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/8%$&� DQG� OLQHDU� XELTXLWLQ� FKDLQV�� QRYHO� WRROV� WR� VWXG\� LPPXQH�

VLJQDOOLQJ�

.DWULQ�5LWWLQJHU�

7KH�)UDQFLV�&ULFN�,QVWLWXWH��/RQGRQ��8.��

/LQHDU� XELTXLWLQ� FKDLQV� OLQNHG� WKURXJK� 0HW�� DUH� LPSRUWDQW� SOD\HUV� RI�

LPPXQH� DQG� LQIODPPDWRU\� VLJQDOOLQJ� DQG� DSRSWRWLF� FHOO� GHDWK�� 7KH\� DUH�

JHQHUDWHG� E\� D� PXOWL�VXEXQLW� (�� OLJDVH� FRPSOH[� FDOOHG� OLQHDU� XELTXLWLQ�

DVVHPEO\�FRPSOH[��/8%$&��WKDW� LV�WKXV�IDU�WKH�RQO\�(��OLJDVH�FDSDEOH�RI�

IRUPLQJ� OLQHDU� XELTXLWLQ� FKDLQV�� 7KH� FRPSOH[� FRQVLVWV� RI� WKUHH� VXEXQLWV��

+2,3��+2,/��/� DQG�6+$53,1��ZLWK� WKH�+2,3� VXEXQLW�SURYLGLQJ� WKH�(��

OLJDVH�DFWLYLW\�RI�WKH�FRPSOH[��:KLOH�WKH�+2,/��/�DQG�6+$53,1�VXEXQLWV�

DUH� FOHDUO\� UHTXLUHG� IRU� WKH� RYHUDOO� DFWLYLW\� RI� WKH� FRPSOH[�� WKHLU� SUHFLVH�

FRQWULEXWLRQ� WR� WKH� REVHUYHG� ELRORJLFDO� IXQFWLRQV� RI� /8%$&� UHPDLQV�

XQFOHDU�� ,�ZLOO� GLVFXVV� UHFHQW� ZRUN� RQ� WKH� GHVLJQ� RI� QRYHO� WRROV� WR� VWXG\�

/8%$&�IXQFWLRQ�DQG�LQWHUIHUH�ZLWK�DFWLYLW\�LQ�D�FHOOXODU�FRQWH[W��
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$QDO\VLQJ� FU\R(0�GDWD�TXDOLW\� LQ� WKH� SRVW� UHVROXWLRQ� UHYROXWLRQ� HUD��

9DOLGLW\�FULWHULD�

-�0��&DUD]R��

&1%�&6,&��6SDQLVK�1DWLRQDO�FHQWHU�IRU�%LRWHFKQRORJ\���

&U\R�(OHFWURQ�0LFURVFRS\��FU\R(0��LV�SRVVLEO\�WKH�IDVWHVW�JURZLQJ�DUHD�LQ�

6WUXFWXUDO�%LRORJ\��0DQ\�VSHFLPHQV�DUH�DPHQDEOH�WR�WKHLU�VWXG\�E\�(OHFWURQ�

0LFURVFRS\��DQG�D�ORJLFDO�TXHVWLRQ�LQVLGH�DQG�RXWVLGH�RI�WKH�FU\R(0�ILHOG�

LV� WR� DVN� IRU� LQIRUPDWLRQ� DERXW� WKH� TXDOLW\� DQG�SRVVLEOH� ³SHFXOLDULWLHV´� RI�

WKLV�QHZ�ERRP�RI�GDWD��/RJLFDOO\��ZH�DUH�DOO�LQWHUHVWHG�LQ�YDOLGLW\�FULWHULD��

,Q� WKLV� WDON� ,� ZLOO� VWDUW� UHYLHZLQJ� FXUUHQW� SUDFWLFHV� LQ� FU\R(0� WR� KHOS�

DGGUHVVLQJ� WKLV� LVVXH�� WR� WKHQ� LQWURGXFH� D� QHZ� TXDOLW\�YDOLGDWLRQ� FULWHULRQ�

WKDW� KDV� WKH� FDSDFLW\� WR�ZRUN�RQO\�RQ� WKH� FU\R(0�PDSV� DQG� WR� GHULYH� DQ�

LPSUHVVLYH�DPRXQW�RI�QHZ�TXDQWLWDWLYH�LQIRUPDWLRQ�DERXW�PDS�TXDOLW\��:H�

UHIHU�WR�WKH�QHZ�'LUHFWLRQDO�/RFDO�5HVROXWLRQ�
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+LVWRQH�WDLOV�LQ�QXFOHRVRPH��IX]]\�LQWHUDFWLRQ�ZLWK�'1$�
6�� 5DEGDQR��� 0�� 6KDQQRQ��� 6�� ,]PDLORY��� 1�� *RQ]DOH]� 6DOJXHUR��� 0��

=DQGLDQ���0��3RLULHU���1��6NU\QQLNRY���&��-DURQLHF���
�6DLQW� 3HWHUVEXUJ� 6WDWH� 8QLYHUVLW\�� 6DLQW� 3HWHUVEXUJ�� 5XVVLDQ� )HGHUDWLRQ��
�7KH�2KLR�6WDWH�8QLYHUVLW\��&ROXPEXV��8QLWHG�6WDWHV��

1HZ�HYLGHQFH� IURP�105�VSHFWURVFRS\� VXJJHVWV� WKDW� KLVWRQH� WDLOV� UHPDLQ�

KLJKO\� G\QDPLF� HYHQ� LQ� WKH� FRQGHQVHG� VWDWH� RI� FKURPDWLQ�� 7R� SUREH� WKH�

G\QDPLF� EHKDYLRU� RI� +�� KLVWRQH� 1�WHUPLQDO� WDLO� LQ� JUHDWHU� GHWDLO�� ZH�

SUHSDUHG� D� VDPSOH� RI� PRQRQXFOHRVRPH� FRQWDLQLQJ� ��1���&�ODEHOHG� +��

KLVWRQH�� 7KH� +64&� VSHFWUXP� RI� WKLV� VDPSOH� IHDWXUHV� REVHUYDEOH� VLJQDOV�

IURP� WKH� ILUVW� ILIWHHQ� UHVLGXHV� LQ� +��� KDOI� RI� WKHVH� VLJQDOV� KDYH� EHHQ�

VXFFHVVIXOO\� DVVLJQHG� DQG� XVHG� IRU� VLWH�VSHFLILF� ��1� UHOD[DWLRQ�

PHDVXUHPHQWV��7KH�H[SHULPHQWDOO\�REWDLQHG�FKHPLFDO�VKLIWV�DQG�UHOD[DWLRQ�

UDWHV�SDLQW� WKH�SLFWXUH�RI�PRGHUDWHO\�PRELOH�+��WDLO�ZLWK�UDQGRP�FRLO�OLNH�

FRQIRUPDWLRQDO�SURSHUWLHV��:H�KDYH�DOVR�UHFRUGHG�D��V�ORQJ�0'�WUDMHFWRU\�

RI� PRQRQXFOHRVRPH� LQ� WKH� H[SOLFLW� 7,3�3�'� VROYHQW�� ZKLFK� KDV� EHHQ�

GHVLJQHG� VSHFLILFDOO\� IRU� �SDUWLDOO\�� GLVRUGHUHG� SURWHLQ� V\VWHPV�� 7KLV�

WUDMHFWRU\� VXFFHVVIXOO\� UHSURGXFHG� WKH� H[SHULPHQWDOO\� PHDVXUHG� FKHPLFDO�

VKLIWV�DQG�UHOD[DWLRQ�UDWH�FRQVWDQWV��$FFRUGLQJ�WR�WKH�0'�GDWD��WKH�SRVLWLYHO\�

FKDUJHG� +�� WDLO� KRYHUV� RYHU� WKH� QHJDWLYHO\� FKDUJHG� GV�'1$�� PDNLQJ�

WUDQVLHQW�FRQWDFWV�ZLWK�ERWK�'1$�EDFNERQH�DQG�PDMRU�PLQRU�JURRYHV��7KLV�

W\SH�RI�EHKDYLRU��XQGHUSLQQHG�E\�HOHFWURVWDWLF�DWWUDFWLRQ�DQG�FKDUDFWHUL]HG�

E\� VXEVWDQWLDO� PRELOLW\� RI� +�� WDLO� UHODWLYH� WR� WKH� '1$� FKDLQ�� FDQ� EH�

FODVVLILHG�DV��IX]]\�LQWHUDFWLRQ���7KH�UHVHDUFK�ZDV�VXSSRUWHG�E\�56)�JUDQW�

������������ �PRGHOLQJ� FRPSRQHQW�� DQG� 1,+� JUDQW� *0�������

�H[SHULPHQWDO�FRPSRQHQW���
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1HZ� SURWHLQ�SURWHLQ� LQWHUDFWLRQ� PRGXODWRUV� IRU� WKH� WKHUDSHXWLF�

UHJXODWLRQ�RI�V\QDSVH�G\VIXQFWLRQ�LQ�QHXURGHYHORSPHQWDO�GLVRUGHUV�DQG�

QHXURGHJHQHUDWLRQ�
$��0DQVLOOD���$��&KDYHV�6DQMXDQ���&��5RFD���$��&DQDO�0DUWLQ���0��'DQLHO�

0R]R��� /��0DUWLQH]�*RQ]DOH]��� /�� ,QIDQWHV���$�� )HUUXV��� $��0DUWtQH]��� 5��

3HUH]�)HUQDQGH]���1��&DPSLOOR���0�-��6DQFKH]�%DUUHQD���
�+RVSLWDO� 5DPyQ� \� &DMDO�� 0DGULG�� 6SDLQ�� �,QVWLWXWH� 5RFDVRODQR� �&6,&���

0DGULG�� 6SDLQ�� �&HQWUR� GH� ,QYHVWLJDFLRQHV� %LROyJLFDV� �&6,&��� 0DGULG��

6SDLQ���,QVWLWXWH�&DMDO��&6,&���0DGULG��6SDLQ��

7KH�SURWHLQ�FRPSOH[�IRUPHG�E\�WKH�&D���VHQVRU�QHXURQDO�FDOFLXP�VHQVRU���

�1&6���� DQG� WKH� JXDQLQH� H[FKDQJH� IDFWRU� SURWHLQ� 5LF�D� FR�UHJXODWHV�

V\QDSVH�QXPEHU�DQG�SUREDELOLW\�RI�QHXURWUDQVPLWWHU�UHOHDVH��HPHUJLQJ�DV�D�

SRWHQWLDO� WKHUDSHXWLF� WDUJHW� IRU� GLVHDVHV� DIIHFWLQJ� V\QDSVHV� >�@�� ,Q�

QHXURGHYHORSPHQWDO� GLVRUGHUV�� VXFK� DV� )UDJLOH� ;� V\QGURPH� �);6�� RU�

$XWLVP��QHXURQV�VKRZ�DQ�DEQRUPDOO\�KLJK�V\QDSVH�QXPEHU��2Q�WKH�FRQWUDU\��

LQ� QHXURGHJHQHUDWLRQ�� VXFK� DV� $O]KHLPHU�V�� +XQWLQJWRQ�V� RU� 3DUNLQVRQ�V�

GLVHDVHV��SDWLHQWV�VKRZ�D�ORZ�V\QDSVH�QXPEHU��,Q�WKH�UHFHQW�\HDUV��ZH�KDYH�

EHHQ� LQYHVWLJDWLQJ� WKH�VWUXFWXUDO�EDVLV�RI� WKH�1&6���5LF�D� LQWHUDFWLRQ�DQG�

IRXQG�RXW�WKDW�WKH�IRUPDWLRQ�RI�WKLV�FRPSOH[�LV�HVVHQWLDO�WR�LQFUHDVH�V\QDSVH�

QXPEHU�>���@��7KHUHIRUH��DQ�LQKLELWLRQ�RI�WKH�1&6���5LF�D�FRPSOH[�ZRXOG�

FRQVWLWXWH� D� SRWHQWLDO� VWUDWHJ\� WR� UHJXODWH� V\QDSVH� IXQFWLRQ� LQ� );6� DQG�

UHODWHG� GLVRUGHUV�� &RQYHUVHO\�� WKH� VWDELOL]DWLRQ� RI� WKLV� SURWHLQ�SURWHLQ�

LQWHUDFWLRQ� FRXOG� EH� NH\� WR� UHJXODWH� V\QDSVHV� LQ� QHXURGHJHQHUDWLRQ��:LWK�

WKLV� DLP�� YLUWXDO� VFUHHQLQJV� DQG� G\QDPLF� FRPELQDWRULDO� FKHPLVWU\�

DSSURDFKHV�KDYH�EHHQ�XVHG�WR�ILQG�RXW�UHJXODWRU\�PROHFXOHV�RI�WKLV�SURWHLQ�

SURWHLQ� LQWHUDFWLRQ�� )XUWKHU�� D� PXOWLGLVFLSOLQDU\� DSSURDFK� LQFOXGLQJ��

ELRFKHPLFDO��ELRSK\VLFDO��FU\VWDOORJUDSKLF��FHOOXODU�DQG�in vivo�VWXGLHV�KDYH�

EHHQ� SHUIRUPHG� WR� GHPRQVWUDWH� WKH� DFWLYLW\� RI� WKH� FRPSRXQGV�� WKHLU�

WKHUDSHXWLF�SRWHQWLDO�DQG�PROHFXODU�PHFKDQLVP�RI�DFWLRQ�>���@��

>�@� 5RPHUR�3R]XHOR�� -�� et al.� ������� Journal of Cell Science� ����� �����
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