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HPEU\RV��)LJXUH��$��)LJXUH��&���,Q�FRQWUDVW��mec-8; sym-3�DQG�mec-8; sym-4�HPEU\RV�ͳͳͳ�

KDG�D�VWULNLQJ�NH\KROH�VKDSHG�LQYDJLQDWLRQ�LQ�WKLV�UHJLRQ��ZKLFK�LQFUHDVHG�LQ�GHSWK�ͳͳʹ�

EHWZHHQ�WKH�������a�����P��DQG���IROG��a�����P��VWDJHV��)LJXUH��$��7DEOH�����,Q�ͳͳ͵�

FRQWUDVW�WR�ZLOG�W\SH�/��ODUYDH��LQ�ZKLFK�WKH�SKDU\Q[�DQG�DVVRFLDWHG�EXFFDO�FDSVXOH�ͳͳͶ�

�WHUPLQDO�PRXWK�SDUW��H[WHQGHG�WR�WKH�DQWHULRU�WLS�RI�WKH�ZRUP��mec-8; sym-3�DQG�mec-8;ͳͳͷ�

sym-4�/��ODUYDH�GLVSOD\HG�ZKDW�ZH�KDYH�WHUPHG�WKH�³3KDU\Q[�LQJUHVVHG´��3LQ��ͳͳ�

SKHQRW\SH��LQ�ZKLFK�WKH�SKDU\Q[�DQG�EXFFDO�FDSVXOH�DUH�GLVSODFHG�WRZDUG�WKH�SRVWHULRU�ͳͳ�

HQG�RI�WKH�DQLPDO��)LJXUH��$���,Q�3LQ�ODUYDH��ODWHUDO�DQWHULRU�WLVVXHV�DSSHDUHG�WR�IROG�ͳͳͺ�
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IURP�IHHGLQJ��)LJXUH��$���$OWKRXJK�WKHVH�GHIHFWV�ZHUH�REVHUYHG�DW�RQO\�ORZ�IUHTXHQFLHV�ͳʹͲ�

LQ�sym-3��sym-4�DQG�mec-8�VLQJOH�PXWDQWV��WKH\�ZHUH�KLJKO\�SHQHWUDQW�LQ�mec-8; sym-3�ͳʹͳ�

DQG�mec-8; sym-4�GRXEOH�PXWDQWV��)LJXUH��%��6XSSOHPHQWDU\�)LOH������ͳʹʹ�

�ͳʹ͵�

7R�DFFRXQW�IRU�WKH�GHIHFWV�REVHUYHG�LQ�mec-8; sym-3�DQG�mec-8; sym-4�GRXEOH�ͳʹͶ�

PXWDQWV��ZH�SURSRVHG�D�WHVWDEOH�PRGHO�IRU�SKDU\QJHDO�DQG�HPEU\RQLF�HORQJDWLRQ��$V�ͳʹͷ�
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GHVFULEHG�DERYH��WKH�HPEU\R�DFTXLUHV�DQ�HORQJDWHG�VKDSH�WKURXJK�WKH�FLUFXPIHUHQWLDO�ͳʹ�
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PLGGOH�RI�WKH�F\OLQGHU�WKURXJK�ORFDOL]HG�FRQWDFWV��ZKLFK�LQ�WKH�FDVH�RI�WKH�SKDU\Q[�PRVW�ͳͶͷ�

OLNHO\�RFFXU�WKURXJK�FHOO�FHOO�LQWHUDFWLRQV��$V�WKH�F\OLQGHU�HORQJDWHV��LW�VWUHWFKHV�WKH�ͳͶ�

VSULQJ��ZKLFK�WKHQ�H[HUWV�DQ�LQZDUG�SXOOLQJ�IRUFH�DW�WKH�VLWH�RI�DWWDFKPHQW�WR�WKH�F\OLQGHU�ͳͶ�
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UHJLRQ�ZKHUH�WKH�SKDU\Q[�DWWDFKHV�WR�WKH�HSLGHUPLV��FRQWULEXWLQJ�WR�WKH�IRUPDWLRQ�RI�WKH�ͳͶͲ�

VHQVRU\�GHSUHVVLRQ��)LJXUH��&���:H�OLNHQ�WKLV�VLWXDWLRQ�WR�WKDW�RI�D�VSULQJ�WKDW�LV�ͳͶͳ�

DWWDFKHG��RQ�WKH�LQVLGH��WR�WKH�³DQWHULRU´�HQG�RI�DQ�HODVWLF�ZDOOHG�F\OLQGHU��ZLWK�WKH�ͳͶʹ�

F\OLQGHU�UHSUHVHQWLQJ�WKH�HPEU\RQLF�HSLGHUPLV�DQG�WKH�VSULQJ�UHSUHVHQWLQJ�WKH�SKDU\Q[�ͳͶ͵�

�)LJXUH��&���7KH�³SRVWHULRU´�HQG�RI�WKH�VSULQJ�LQ�WKLV�PRGHO�LV�KHOG�LQ�SODFH�ZLWKLQ�WKH�ͳͶͶ�

PLGGOH�RI�WKH�F\OLQGHU�WKURXJK�ORFDOL]HG�FRQWDFWV��ZKLFK�LQ�WKH�FDVH�RI�WKH�SKDU\Q[�PRVW�ͳͶͷ�

OLNHO\�RFFXU�WKURXJK�FHOO�FHOO�LQWHUDFWLRQV��$V�WKH�F\OLQGHU�HORQJDWHV��LW�VWUHWFKHV�WKH�ͳͶ�

VSULQJ��ZKLFK�WKHQ�H[HUWV�DQ�LQZDUG�SXOOLQJ�IRUFH�DW�WKH�VLWH�RI�DWWDFKPHQW�WR�WKH�F\OLQGHU�ͳͶ�
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ZDOO��)LJXUH��&���:H�K\SRWKHVL]H�WKDW�LQ�ZLOG�W\SH�HPEU\RV��RQH�RU�PRUH�PHDQV�RI�ͳͶͺ�

VWUXFWXUDO�UHLQIRUFHPHQW�SUHYHQWV�WKH�DQWHULRU�HSLGHUPLV�IURP�XQGHUJRLQJ�D�SURQRXQFHG�ͳͶͻ�

LQYDJLQDWLRQ�RU�LQJUHVVLRQ�LQ�UHVSRQVH�WR�WKH�SKDU\QJHDO�SXOOLQJ�IRUFH��,Q�FRQWUDVW��WKH�ͳͷͲ�

HSLGHUPLV�LQ�mec-8; sym-3�DQG�mec-8; sym-4�PXWDQWV�LV�LQVXIILFLHQWO\�UHLQIRUFHG��GXH�WR�ͳͷͳ�

WKH�FRPELQHG�GHIHFWV�LQ�SURFHVVHV�FRQWUROOHG�E\�mec-8�DQG�sym-3/4��UHVXOWLQJ�LQ�ͳͷʹ�

PHFKDQLFDO�GHIRUPDWLRQ�RI�WKH�HSLGHUPLV��WKH�JHQHVLV�RI�WKH�NH\KROH�DQG��XOWLPDWHO\��WKH�ͳͷ͵�

3LQ�SKHQRW\SH��ͳͷͶ�

�ͳͷͷ�

2QH�SUHGLFWLRQ�RI�RXU�PRGHO�LV�WKDW�SUHYHQWLRQ�RI�D�SKDU\QJHDO�HSLGHUPDO�DWWDFKPHQW�ͳͷ�

VKRXOG�VXSSUHVV�NH\KROH�IRUPDWLRQ�LQ�mec-8; sym-3/4�HPEU\RV��)LJXUH��$���7R�WHVW�WKLV��ͳͷ�

ZH�XVHG�D�GHOHWLRQ�PXWDWLRQ��tm3671��LQ�pha-1��ZKLFK�HQFRGHV�D�F\WRSODVPLF�SURWHLQ�RI�ͳͷͺ�

XQNQRZQ�IXQFWLRQ��WKDW�SUHYHQWV�LQLWLDO�DWWDFKPHQW�RI�WKH�SKDU\Q[�WR�WKH�HSLGHUPLV�LQ�ͳͷͻ�

a����RI�HPEU\RV��)D\�HW�DO���������)D\�HW�DO���������.X]PDQRY�HW�DO����������$V�ͳͲ�

SUHGLFWHG��IRUPDWLRQ�RI�WKH�NH\KROH�ZDV�VXSSUHVVHG�LQ�mec-8; pha-1(tm3671); sym-3 ͳͳ�

WULSOH�PXWDQWV�LQ�ZKLFK�WKH�SKDU\Q[�IDLOHG�WR�DWWDFK��)LJXUH��$��7DEOH�����,Q�FRQWUDVW��LQ�ͳʹ�

mec-8; pha-1(tm3671); sym-3 HPEU\RV�LQ�ZKLFK�WKH�SKDU\Q[�ZDV�DWWDFKHG�WR�WKH�ͳ͵�

HSLGHUPLV��a������D�NH\KROH�ZDV�REVHUYHG��LQGLFDWLQJ�WKDW�WKH�ORVV�RI�DWWDFKPHQW�SHU�ͳͶ�

VH��UDWKHU�WKDQ�WKH�ORVV�RI�pha-1�DFWLYLW\��ZDV�UHVSRQVLEOH�IRU�WKH�VXSSUHVVLRQ�RI�NH\KROH�ͳͷ�

IRUPDWLRQ�LQ�WKH�PDMRULW\�RI�WULSOH�PXWDQWV��)LJXUH��$����ͳ�

�ͳ�

$�VHFRQG�SUHGLFWLRQ�RI�RXU�PRGHO�LV�WKDW�PDLQWHQDQFH�RI�D�SKDU\QJHDO�HSLGHUPDO�ͳͺ�

DWWDFKPHQW�ZRXOG�EH�UHTXLUHG�IRU�SHUVLVWHQFH�RI�D�NH\KROH�LQ�HPEU\RV�DQG�IRU�ͳͻ�
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SURJUHVVLRQ�WR�D�3LQ�SKHQRW\SH�LQ�ODUYDH��)LJXUH��%���7R�WHVW�WKLV�SUHGLFWLRQ��ZH�XVHG�D�ͳͲ�

K\SRPRUSKLF�DOOHOH�RI�pha-1��e2123���ZKLFK�HVWDEOLVKHV�D�WUDQVLHQW�FRQQHFWLRQ�EHWZHHQ�ͳͳ�

WKH�SKDU\Q[�DQG�HSLGHUPLV�WKDW�LV�VHYHUHG�DW�ODWHU�VWDJHV�RI�HPEU\RJHQHVLV��)D\�HW�DO���ͳʹ�

������.X]PDQRY�HW�DO���������6FKQDEHO�DQG�6FKQDEHO���������,Q�RXU�F\OLQGHU�DQG�VSULQJ�ͳ͵�

DQDORJ\��ORVV�RI�WKH�SKDU\QJHDO�HSLGHUPDO�DWWDFKPHQW�LQ�pha-1(e2123)�PXWDQWV�ZRXOG�ͳͶ�

EH�DNLQ�WR�VHYHULQJ�WKH�VSULQJ�QHDU�WKH�VLWH�RI�DWWDFKPHQW�WR�WKH�WXEH��OHDGLQJ�WR�WKH�ͳͷ�

LQJUHVVHG�HODVWLF�F\OLQGHU�WLS�SRSSLQJ�EDFN�RXW�DQG�UHFRLO�RI�WKH�VSULQJ��)LJXUH��%���$V�ͳ�

SUHGLFWHG�E\�RXU�PRGHO��HDUO\�VWDJH�mec-8; pha-1(e2123); sym-3 WULSOH�PXWDQWV�IRUPHG�ͳ�

D�VWHUHRW\SLFDO�NH\KROH��FRQVLVWHQW�ZLWK�WKH�SUHVHQFH�RI�D�SKDU\QJHDO�HSLGHUPDO�ͳͺ�

FRQQHFWLRQ��7KH�DEVHQFH�RI�D�NH\KROH�RU�3LQ�SKHQRW\SH�LQ�ODWH�VWDJH�HPEU\RV�DQG�/��ͳͻ�

ODUYDH��KRZHYHU��LQGLFDWHG�WKDW�DQWHULRU�LQJUHVVLRQ�RI�WKH�HSLGHUPLV�UHTXLUHV�D�VXVWDLQHG�ͳͺͲ�

SXOOLQJ�IRUFH�H[HUWHG�E\�WKH�SKDU\Q[�DQG�WKDW�WKH�NH\KROHV�DUH�QRW�VWDWLF�RQFH�IRUPHG�ͳͺͳ�

�)LJXUH��%����ͳͺʹ�

�ͳͺ͵�

:H�DOVR�REVHUYHG�WKDW�WKH�GHSWK�RI�WKH�NH\KROH�LQ�mec-8; sym-3�DQG�mec-8; sym-4�ͳͺͶ�

PXWDQWV�VWHDGLO\�LQFUHDVHG�IURP�WKH�FRPPD�VWDJH�WR�WKH���IROG�VWDJH�RI�HPEU\RJHQHVLV�ͳͺͷ�

�)LJXUH��$��)LJXUH��&��7DEOH�����:H�K\SRWKHVL]HG�WKDW�IDLOXUH�WR�HORQJDWH�SDVW�WKH������ͳͺ�

RU�����IROG�VWDJHV�ZRXOG��KRZHYHU��SUHYHQW�IXUWKHU�GHHSHQLQJ�RI�WKH�NH\KROH��,Q�RXU�ͳͺ�

PRGHO��WKLV�ZRXOG�EH�DNLQ�WR�OHQJWKHQLQJ�WKH�F\OLQGHU�RQO\�SDUWZD\��WKHUHE\�SUHYHQWLQJ�ͳͺͺ�

IXUWKHU�LQJUHVVLRQ�RI�WKH�WLS��7R�WHVW�WKLV��ZH�LQKLELWHG�PRUSKRJHQHVLV�SDVW�WKH���IROG�ͳͺͻ�

VWDJH�LQ�mec-8; sym-4�PXWDQWV�E\�51$�LQWHUIHUHQFH��51$L��RI�let-502/ROCK��ZKLFK�ͳͻͲ�

HQFRGHV�DQ�HSLGHUPDO�H[SUHVVHG�5KR�ELQGLQJ�NLQDVH�UHTXLUHG�IRU�HPEU\RQLF�HORQJDWLRQ�ͳͻͳ�
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SXOOLQJ�IRUFH�H[HUWHG�E\�WKH�SKDU\Q[�DQG�WKDW�WKH�NH\KROHV�DUH�QRW�VWDWLF�RQFH�IRUPHG�ͳͺͳ�
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�ͳͺ͵�

:H�DOVR�REVHUYHG�WKDW�WKH�GHSWK�RI�WKH�NH\KROH�LQ�mec-8; sym-3�DQG�mec-8; sym-4�ͳͺͶ�
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�)LJXUH��$��)LJXUH��&��7DEOH�����:H�K\SRWKHVL]HG�WKDW�IDLOXUH�WR�HORQJDWH�SDVW�WKH������ͳͺ�

RU�����IROG�VWDJHV�ZRXOG��KRZHYHU��SUHYHQW�IXUWKHU�GHHSHQLQJ�RI�WKH�NH\KROH��,Q�RXU�ͳͺ�

PRGHO��WKLV�ZRXOG�EH�DNLQ�WR�OHQJWKHQLQJ�WKH�F\OLQGHU�RQO\�SDUWZD\��WKHUHE\�SUHYHQWLQJ�ͳͺͺ�
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�:LVVPDQQ�HW�DO���������:LVVPDQQ�HW�DO����������$V�H[SHFWHG��NH\KROH�GHSWK�LQ�mec-8; ͳͻʹ�

sym-4; let-502(RNAi)�HPEU\RV�LQFUHDVHG�XQWLO�WKH���IROG�VWDJH��UHDFKLQJ�DQ�DYHUDJH�ͳͻ͵�

GHSWK�RI�a���P��LGHQWLFDO�WR�WKDW�REVHUYHG�IRU�FRQWURO�51$L�WUHDWHG�mec-8; sym-4�ͳͻͶ�

PXWDQWV�DW�WKH�VDPH�VWDJH�RI�GHYHORSPHQW��)LJXUH��&���$IWHU�PRUSKRJHQHWLF�DUUHVW��ͳͻͷ�

KRZHYHU��NH\KROHV�LQ�mec-8; sym-4; let-502(RNAi)�HPEU\RV�IDLOHG�WR�GHHSHQ��LQGLFDWLQJ�ͳͻ�

WKDW�WKH�SURJUHVVLYH�LQFUHDVH�LQ�NH\KROH�GHSWK�LV�D�IXQFWLRQ�RI�HPEU\RQLF�HORQJDWLRQ��ͳͻ�

UDWKHU�WKDQ�WKH�SDVVDJH�RI�WLPH��:H�DOVR�REVHUYHG�WKDW�mec-8; sym-4; let-502(RNAi)�ͳͻͺ�

HPEU\RV�WRRN�ORQJHU�WR�WUDQVLW�IURP�WKH�FRPPD�VWDJH�WR�WKH���IROG�VWDJH�WKDQ�WKH�FRQWURO�ͳͻͻ�

51$L�WUHDWHG�VWUDLQ��&RQVLVWHQW�ZLWK�RXU�PRGHO��WKH�UDWH�DW�ZKLFK�NH\KROH�GHSWK�ʹͲͲ�

LQFUHDVHG�LQ�mec-8; sym-4; let-502(RNAi) HPEU\RV�ZDV�UHGXFHG�LQ�SURSRUWLRQ�ZLWK�WKH�ʹͲͳ�

GHOD\�LQ�HPEU\RQLF�HORQJDWLRQ��)LJXUH��&����ʹͲʹ�

�ʹͲ͵�

$�ILQDO�SUHGLFWLRQ�RI�RXU�PRGHO�LV�WKDW�D�UHYHUVDO�RI�HPEU\RQLF�HORQJDWLRQ�VKRXOG�OHDG�WR�ʹͲͶ�

D�FRQVHTXHQW�UHGXFWLRQ�LQ�WKH�GHSWK�RI�WKH�NH\KROH�LQ�HPEU\RV��,Q�RXU�PRGHO��WKLV�ZRXOG�ʹͲͷ�

EH�DQDORJRXV�WR�VKRUWHQLQJ�WKH�F\OLQGHU�DQG�REVHUYLQJ�D�UHGXFWLRQ�LQ�DQWHULRU�WLS�ʹͲ�

LQJUHVVLRQ��)LJXUH��'���7R�WHVW�WKLV��ZH�XVHG�D�FRQGLWLRQDO�DOOHOH�RI�sqt-3��e2117ts��ʹͲ�

ZKLFK�XQGHUJRHV�D�UHYHUVDO�RI�HORQJDWLRQ�IURP�WKH�a��IROG�WR�a��IROG�VWDJHV�DIWHU�ʹͲͺ�

WHPSHUDWXUH�XSVKLIW��.XVFK�DQG�(GJDU��������3ULHVV�DQG�+LUVK���������&RQVLVWHQW�ZLWK�ʹͲͻ�

RXU�PRGHO��NH\KROHV�UHDFKHG�D�PD[LPXP�GHSWK�RI�a�±����P�DW�DURXQG�WKH���IROG�VWDJH�ʹͳͲ�

EXW�WKHQ�VKUXQN�WR�a�±���P�DIWHU�D�SDUWLDO�UHYHUVDO�RI�HPEU\RQLF�HORQJDWLRQ��)LJXUH��'���ʹͳͳ�

7DNHQ�WRJHWKHU��RXU�ILQGLQJV�SURYLGH�VWURQJ�HYLGHQFH�WKDW�UHVLVWDQFH�RI�WKH�SKDU\Q[�WR�ʹͳʹ�

VWUHWFKLQJ�RU�OHQJWKHQLQJ�OHDGV�WR�DQ�LQZDUG�SXOOLQJ�IRUFH�RQ�WKH�DQWHULRU�HSLGHUPLV�ʹͳ͵�
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GXULQJ�PXFK�RI�HPEU\RJHQHVLV��,Q�WKH�FDVH�RI�ZLOG�W\SH�HPEU\RV��WKLV�IRUFH�LV�UHVLVWHG�ʹͳͶ�

WR�DQ�DSSURSULDWH�H[WHQW��DQG�D�QRUPDO�PRUSKRORJ\�LV�DFKLHYHG��,Q�FRQWUDVW��ʹͳͷ�

PRUSKRORJLFDO�GHIHFWV�LQ�mec-8; sym-3�DQG�mec-8; sym-4�HPEU\RV�DQG�ODUYDH�VXJJHVW�ʹͳ�

WKDW�WKH�PHFKDQLFDO�SURSHUWLHV�RI�WKH�HSLGHUPLV�PD\�EH�FRPSURPLVHG�LQ�WKHVH�PXWDQWV��ʹͳ�

OHDGLQJ�WR�WKH�3LQ�SKHQRW\SH��ʹͳͺ�

�ʹͳͻ�

$�)5(7�EDVHG�WHQVLRQ�VHQVRU�UHYHDOV�PHFKDQLFDO�IRUFHV�RSHUDWLQJ�GXULQJ�ʹʹͲ�

HPEU\RJHQHVLV��ʹʹͳ�

7R�YLVXDOL]H�ELRPHFKDQLFDO�IRUFHV�RSHUDWLQJ�GXULQJ�HPEU\RJHQHVLV��ZH�PDGH�XVH�RI�ʹʹʹ�

UHFHQWO\�GHYHORSHG�)5(7�EDVHG�PHWKRGV�IRU�GHWHFWLQJ�PHFKDQLFDO�WHQVLRQ�LQ�OLYH�FHOOV�ʹʹ͵�

�*UDVKRII�HW�DO���������0HQJ�HW�DO���������0HQJ�HW�DO����������6SHFLILFDOO\��ZH�XVHG�ʹʹͶ�

VWUDLQV�H[SUHVVLQJ�D�WHQVLRQ�VHQVRU�PRGXOH��760RG��LQVHUWHG�LQWR�WKH�FRGLQJ�VHTXHQFH�ʹʹͷ�

RI�WKH�unc-70�JHQH��)LJXUH��$���.ULHJ�HW�DO����������81&�����D�β�VSHFWULQ�RUWKRORJ��LV�ʹʹ�

H[SUHVVHG�ZLGHO\�GXULQJ�HPEU\RJHQHVLV�DQG�DFWV�WRJHWKHU�ZLWK�α�VSHFWULQ�DQG�DFWLQ�WR�ʹʹ�

IRUP�D�VXEFRUWLFDO�F\WRVNHOHWDO�QHWZRUN�WKDW�LV�FULWLFDO�IRU�FHOO�VKDSH�DQG�PHFKDQLFV�LQ�D�ʹʹͺ�

YDULHW\�RI�FHOO�W\SHV�LQ�C elegans��%UHWVFKHU��������+DPPDUOXQG�HW�DO���������0RRUWK\�HW�ʹʹͻ�

DO���������1RUPDQ�DQG�0RHUPDQ���������,PSRUWDQWO\��WKH�81&����760RG��IXVLRQ�ʹ͵Ͳ�

SURWHLQ�ORFDOL]HG�WR�WKH�FHOO�PHPEUDQH�FRUWH[�LQ�D�SDWWHUQ�WKDW�ZDV�VHHPLQJO\�LGHQWLFDO�WR�ʹ͵ͳ�

LPPXQRVWDLQLQJ�RI�HQGRJHQRXV�81&�����0RRUWK\�HW�DO����������ZLWK�D�SURPLQHQW�ʹ͵ʹ�

DFFXPXODWLRQ�DW�IXWXUH�ORFDWLRQ�RI�WKH�EXFFDO�FDYLW\��)LJXUH��%���0RUHRYHU��81&�ʹ͵͵�

���760RG��UHVFXHG�WKH�VHYHUHO\�SDUDO\]HG�ORFRPRWLRQ�SKHQRW\SH�RI�unc-70 QXOO PXWDQW�ʹ͵Ͷ�

DQLPDOV��LQGLFDWLQJ�WKDW�WKH�IXVLRQ�SURWHLQ�LV�IXQFWLRQDO��.ULHJ�HW�DO�����������ʹ͵ͷ�
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GXULQJ�PXFK�RI�HPEU\RJHQHVLV��,Q�WKH�FDVH�RI�ZLOG�W\SH�HPEU\RV��WKLV�IRUFH�LV�UHVLVWHG�ʹͳͶ�
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�ʹͳͻ�
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UHFHQWO\�GHYHORSHG�)5(7�EDVHG�PHWKRGV�IRU�GHWHFWLQJ�PHFKDQLFDO�WHQVLRQ�LQ�OLYH�FHOOV�ʹʹ͵�
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IRUP�D�VXEFRUWLFDO�F\WRVNHOHWDO�QHWZRUN�WKDW�LV�FULWLFDO�IRU�FHOO�VKDSH�DQG�PHFKDQLFV�LQ�D�ʹʹͺ�

YDULHW\�RI�FHOO�W\SHV�LQ�C elegans��%UHWVFKHU��������+DPPDUOXQG�HW�DO���������0RRUWK\�HW�ʹʹͻ�

DO���������1RUPDQ�DQG�0RHUPDQ���������,PSRUWDQWO\��WKH�81&����760RG��IXVLRQ�ʹ͵Ͳ�

SURWHLQ�ORFDOL]HG�WR�WKH�FHOO�PHPEUDQH�FRUWH[�LQ�D�SDWWHUQ�WKDW�ZDV�VHHPLQJO\�LGHQWLFDO�WR�ʹ͵ͳ�

LPPXQRVWDLQLQJ�RI�HQGRJHQRXV�81&�����0RRUWK\�HW�DO����������ZLWK�D�SURPLQHQW�ʹ͵ʹ�

DFFXPXODWLRQ�DW�IXWXUH�ORFDWLRQ�RI�WKH�EXFFDO�FDYLW\��)LJXUH��%���0RUHRYHU��81&�ʹ͵͵�

���760RG��UHVFXHG�WKH�VHYHUHO\�SDUDO\]HG�ORFRPRWLRQ�SKHQRW\SH�RI�unc-70 QXOO PXWDQW�ʹ͵Ͷ�

DQLPDOV��LQGLFDWLQJ�WKDW�WKH�IXVLRQ�SURWHLQ�LV�IXQFWLRQDO��.ULHJ�HW�DO�����������ʹ͵ͷ�
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7KH�760RG�VHQVRU�FRQVLVWV�RI�D�GRQRU��P7)3��DQG�DFFHSWRU��9HQXV��IOXRURSKRUH�ʹ͵�

VHSDUDWHG�E\�D�IOH[LEOH�OLQNHU�PDGH�RI����UHVLGXHV�IURP�WKH�VSLGHU�VLON�IODJHOOLIRUP��ZKLFK�ʹ͵ͺ�

DFWV�DV�DQ�HQWURSLF�QDQRVSULQJ�VXLWDEOH�IRU�HVWLPDWLQJ�ELRORJLFDOO\�UHOHYDQW�IRUFHV�ʹ͵ͻ�

�)LJXUH��$��*UDVKRII�HW�DO����������7KH�OLQNHU�LV�VHQVLWLYH�WR�PROHFXODU�IRUFHV�LQ�YDULRXV�ʹͶͲ�

V\VWHPV��%RUJKL�HW�DO���������&DL�HW�DO���������.ULHJ�HW�DO���������0RULPDWVX�HW�DO���������ʹͶͳ�

3DV]HN�HW�DO����������7KXV��DV�VWUHWFKLQJ�IRUFHV�DFW�RQ�WKLV�VSULQJ�WKH�WZR�)5(7�ʹͶʹ�

IOXRURSKRUHV�ZLOO�EH�SXOOHG�DSDUW�DQG�OHDG�WR�D�YLVLEOH�FKDQJH�LQ�HQHUJ\�WUDQVIHU��ʹͶ͵�

&RQVHTXHQWO\��D�ORZ�)5(7�LQGH[�LQGLFDWHV�WKH�DSSOLFDWLRQ�RI�D�VWUHWFKLQJ�IRUFH�WR�81&�ʹͶͶ�

���760RG��DQG�VXJJHVWV�WKDW�DFWLQ�VSHFWULQ�QHWZRUNV�LQ�VXFK�UHJLRQV�H[SHULHQFH�KLJK�ʹͶͷ�

OHYHOV�RI�PHFKDQLFDO�WHQVLRQ��&RQYHUVHO\��D�KLJK�)5(7�LQGH[�VXJJHVWV�WKDW�VXFK�ʹͶ�

UHJLRQV�H[SHULHQFH�ORZ�RU�QR�WHQVLRQ�DFURVV�WKH�DFWLQ�VSHFWULQ�QHWZRUN��,PSRUWDQWO\��ZH�ʹͶ�

SUHYLRXVO\�XVHG�WKLV�VDPH�VHQVRU�WR�LQYHVWLJDWH�PHFKDQLFDO�WHQVLRQ�LQ�C. elegans�ʹͶͺ�

QHXURQV�DQG�H[WHQG�WKLV�UREXVW�LPDJLQJ�SURFHGXUH��VHH�0HWKRGV��WR�FKDUDFWHUL]H�LWV�ʹͶͻ�

SHUIRUPDQFH�LQ�OLYLQJ�DQLPDOV��.ULHJ�HW�DO�����������ʹͷͲ�

�ʹͷͳ�

7R�TXDQWLI\�WKH�H[WHQW�WR�ZKLFK�SKDU\QJHDO�DWWDFKPHQW�DQG�VXEVHTXHQW�SXOOLQJ�IRUFHV�ʹͷʹ�

OHDG�WR�KLJKHU�WHQVLRQ�QHDU�WKH�VHQVRU\�GHSUHVVLRQ��ZH�FRPSDUHG�)5(7�DW�WKH�VHQVRU\�ʹͷ͵�

GHSUHVVLRQ�UHJLRQ��6'5��ZLWK�DUHDV�RXWVLGH�WKH�VHQVRU\�GHSUHVVLRQ��QRQ�6'5��LQ�ʹͷͶ�

HPEU\RV�EHIRUH�DQG�DIWHU�SKDU\QJHDO�DWWDFKPHQW�WR�WKH�HSLGHUPLV��HDUO\�FRPPD�DQG�ʹͷͷ�

����IROG�VWDJHV��UHVSHFWLYHO\��VHH�0HWKRGV���7KLV�VWUDWHJ\�DOORZV�XV�WR�FRPSDUH�SL[HOV�ʹͷ�

IURP�WKH�6'5�DQG�QRQ�6'5�WKDW�KDYH�EHHQ�PHDVXUHG�XQGHU�H[DFWO\�WKH�VDPH�ʹͷ�
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FRQGLWLRQV�LQ�D�SDLUZLVH�PDQQHU��VLQFH�ERWK�PHDVXUHPHQWV�ZHUH�GHULYHG�IURP�WKH�VDPH�ʹͷͺ�

LPDJH�DQG�DQDO\]HG�LGHQWLFDOO\��7KXV��DQ\�FKDQJHV�LQ�)5(7�HIILFLHQF\�DUH�XQOLNHO\�ʹͷͻ�

UHVXOW�IURP�GLIIHUHQFHV�LQ�H[SUHVVLRQ�OHYHOV�RI�WKH�VHQVRU�RU�LPDJLQJ�FRQGLWLRQV��1R�ʹͲ�

VLJQLILFDQW�GLIIHUHQFHV�LQ�81&����760RG��)5(7�HIILFLHQF\�ZHUH�REVHUYHG�EHWZHHQ�WKH�ʹͳ�

VHQVRU\�GHSUHVVLRQ�UHJLRQ��6'5��DQG�QRQ�6'5�UHJLRQ�SULRU�WR�WKH�DWWDFKPHQW�RI�WKH�ʹʹ�

SKDU\Q[�WR�WKH�HSLGHUPLV��HDUO\�FRPPD�VWDJH��LQ�HLWKHU�ZLOG�W\SH�RU�pha-1(0) HPEU\RV�ʹ͵�

�)LJXUH��(�,���,Q�FRQWUDVW��ZLOG�W\SH�����IROG�HPEU\RV�KDG�VLJQLILFDQWO\�KLJKHU�WHQVLRQ�ʹͶ�

�ORZHU�)5(7��DW�WKH�6'5�DV�FRPSDUHG�ZLWK�UHJLRQV�RXWVLGH�WKH�VHQVRU\�GHSUHVVLRQ�ʹͷ�

�3 ���������FRQVLVWHQW�ZLWK�WKH�K\SRWKHVLV�WKDW�SKDU\QJHDO�DWWDFKPHQW�FRQWULEXWHV�WR�ʹ�

WKH�IRUFH�EDODQFH�DW�WKH�VHQVRU\�GHSUHVVLRQ��)LJXUH��&�'�,��6XSSOHPHQWDU\�)LOH�����,Q�ʹ�

FRQWUDVW������IROG�pha-1(0) PXWDQWV�LQ�ZKLFK�WKH�SKDU\Q[�IDLOHG�WR�DWWDFK�GLG�QRW�GLVSOD\�ʹͺ�

DSSUHFLDEO\�ORZHU�OHYHOV�RI�PHFKDQLFDO�WHQVLRQ�DW�WKH�6'5�DV�FRPSDUHG�ZLWK�UHJLRQV�ʹͻ�

RXWVLGH�WKH�VHQVRU\�GHSUHVVLRQ��3 ��������)LJXUH��*�+�,��6XSSOHPHQWDU\�)LOH�����,Q�ʹͲ�

DGGLWLRQ��WHQVLRQ�DW�WKH�6'5�ZDV�VLJQLILFDQWO\�KLJKHU�LQ�ZLOG�W\SH�HPEU\RV�DV�FRPSDUHG�ʹͳ�

ZLWK�WKH�6'5�UHJLRQ�LQ�pha-1(0) PXWDQWV�DW�WKH�����IROG��3���������EXW�QRW�HDUO\�FRPPD�ʹʹ�

VWDJHV��3 �������6XSSOHPHQWDU\�)LOH�����DOVR�FRQVLVWHQW�ZLWK�SKDU\QJHDO�DWWDFKPHQW�ʹ͵�

DQG�SXOOLQJ�OHDGLQJ�WR�WHQVLRQ�DW�WKH�DQWHULRU�HSLGHUPLV��ʹͶ�

�ʹͷ�

7R�LQWHUSUHW�81&����760RG��)5(7�VLJQDOV�GXULQJ�HDUO\�VWDJHV�RI�HPEU\RJHQHVLV��ZH�ʹ�

UHSODFHG�WKH�IOH[LEOH�OLQNHU�E\�D�ODUJH�VHSDUDWRU��75$)��RU�D�VKRUW�OLQNHU�RI�RQO\�ILYH�ʹ�

UHVLGXHV���DD��WR�JHQHUDWH�81&����75$)��DQG�81&�����DD��FRQVWUXFWV�LQ�ZKLFK�WKH�ʹͺ�

WZR�)5(7�IOXRURSKRUHV�DUH�VHSDUDWHG�E\�D�FRQVWDQW�GLVWDQFH�DQG��LPSRUWDQWO\��DUH�ʹͻ�
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FRQGLWLRQV�LQ�D�SDLUZLVH�PDQQHU��VLQFH�ERWK�PHDVXUHPHQWV�ZHUH�GHULYHG�IURP�WKH�VDPH�ʹͷͺ�

LPDJH�DQG�DQDO\]HG�LGHQWLFDOO\��7KXV��DQ\�FKDQJHV�LQ�)5(7�HIILFLHQF\�DUH�XQOLNHO\�ʹͷͻ�
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VLJQLILFDQW�GLIIHUHQFHV�LQ�81&����760RG��)5(7�HIILFLHQF\�ZHUH�REVHUYHG�EHWZHHQ�WKH�ʹͳ�

VHQVRU\�GHSUHVVLRQ�UHJLRQ��6'5��DQG�QRQ�6'5�UHJLRQ�SULRU�WR�WKH�DWWDFKPHQW�RI�WKH�ʹʹ�
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RXWVLGH�WKH�VHQVRU\�GHSUHVVLRQ��3 ��������)LJXUH��*�+�,��6XSSOHPHQWDU\�)LOH�����,Q�ʹͲ�

DGGLWLRQ��WHQVLRQ�DW�WKH�6'5�ZDV�VLJQLILFDQWO\�KLJKHU�LQ�ZLOG�W\SH�HPEU\RV�DV�FRPSDUHG�ʹͳ�

ZLWK�WKH�6'5�UHJLRQ�LQ�pha-1(0) PXWDQWV�DW�WKH�����IROG��3���������EXW�QRW�HDUO\�FRPPD�ʹʹ�

VWDJHV��3 �������6XSSOHPHQWDU\�)LOH�����DOVR�FRQVLVWHQW�ZLWK�SKDU\QJHDO�DWWDFKPHQW�ʹ͵�

DQG�SXOOLQJ�OHDGLQJ�WR�WHQVLRQ�DW�WKH�DQWHULRU�HSLGHUPLV��ʹͶ�

�ʹͷ�

7R�LQWHUSUHW�81&����760RG��)5(7�VLJQDOV�GXULQJ�HDUO\�VWDJHV�RI�HPEU\RJHQHVLV��ZH�ʹ�

UHSODFHG�WKH�IOH[LEOH�OLQNHU�E\�D�ODUJH�VHSDUDWRU��75$)��RU�D�VKRUW�OLQNHU�RI�RQO\�ILYH�ʹ�

UHVLGXHV���DD��WR�JHQHUDWH�81&����75$)��DQG�81&�����DD��FRQVWUXFWV�LQ�ZKLFK�WKH�ʹͺ�
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LQVHQVLWLYH�WR�IRUFH��$V�H[SHFWHG��ERWK�FRQWURO�VHQVRUV�ORFDOL]HG�LQ�D�SDWWHUQ�WKDW�ZDV�ʹͺͲ�

LQGLVWLQJXLVKDEOH�IURP�HQGRJHQRXV�81&�����GDWD�QRW�VKRZQ��0RRUWK\�HW�DO����������ʹͺͳ�

UHVFXHG�WKH�SDUDO\]HG�SKHQRW\SH�RI�unc-70 DGXOWV��GDWD�QRW�VKRZQ��VHH�0HWKRGV���DQG�ʹͺʹ�

VKRZHG�)5(7�YDOXHV�FRQVLVWHQW�ZLWK�WKH�GLVWDQFH�RI�WKH�IOXRURSKRUHV��)LJXUH���±�)LJXUH�ʹͺ͵�
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LQ�H[WUDFHOOXODU�PDWULFHV�DIILOLDWHG�ZLWK�HSLWKHOLDO�FHOOV��:H�QRWH�WKDW�PLV�VSOLFLQJ�ZLWKLQ�ͶͲͻ�
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)%1���RUWKRORJV�LQ�RWKHU�Caenorhabditis�IDPLO\�PHPEHUV�DQG�LV�DOVR�SUHVHQW�LQ�PRUH�Ͷͳʹ�
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DUFKLWHFWXUH��Ͷͳͺ�

7KUHH�PXWDQW�DOOHOHV�RI�fbn-1�ZHUH�REWDLQHG�IRU�DQDO\VLV�LQFOXGLQJ�WZR�SRLQW�PXWDWLRQV�Ͷͳͻ�

�ns67�DQG�ns283��0��+HLPDQ�DQG�6��6KDKDP��XQSXEOLVKHG�GDWD��DQG�D�GHOHWLRQ�ͶʹͲ�

PXWDWLRQ��tm290��JHQHUDWHG�E\�WKH�C. elegans�GHOHWLRQ�PXWDQW�FRQVRUWLXP��%DUVWHDG�HW�Ͷʹͳ�

DO����������%RWK�SRLQW�PXWDWLRQV�OHDG�WR�QRQ�FRQVHUYDWLYH�PLVVHQVH�PXWDWLRQV��3���/�Ͷʹʹ�

DQG�&���$��ZLWKLQ�WKH�ILUVW�DQG�VHFRQG�(*)�OLNH�UHSHDWV��UHVSHFWLYHO\��)LJXUH��$�&��Ͷʹ͵�
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�)LJXUH��$�&���7KH�tm290�PXWDWLRQ�VKRXOG�SURGXFH�D�SURWHLQ�FRQWDLQLQJ�WKH�ILUVW�����Ͷʹ�

DPLQR�DFLGV�RI�)%1���IROORZHG�E\�����QRYHO�DPLQR�DFLGV�EHIRUH�HQFRXQWHULQJ�D�VWRS�Ͷʹ�
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PHGLDWHG�GHFD\�SDWKZD\��0DQJR���������:KHUHDV�WKH�ns67�DQG�ns283�DOOHOHV�ZHUH�Ͷʹͻ�

DEOH�WR�EH�SURSDJDWHG�DV�KRPR]\JRWHV��tm290�KRPR]\JRWHV�ZHUH�QRW�HDVLO\�Ͷ͵Ͳ�

SURSDJDWHG�DQG�RIWHQ�DUUHVWHG�GXULQJ�WKH�ODUYDO�PROWV��FRQVLVWHQW�ZLWK�D�SUHYLRXV�UHSRUW�Ͷ͵ͳ�

�)UDQG�HW�DO����������Ͷ͵ʹ�

�Ͷ͵͵�
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IURP���±������FRQVLVWHQW�ZLWK�WKH�HQKDQFHPHQW�REVHUYHG�IRU�fbn-1(RNAi)�LQ�51$L�Ͷͷ�

K\SHUVHQVLWLYH�EDFNJURXQGV��)LJXUH��$±&��6XSSOHPHQWDU\�)LOH�����,Q�DGGLWLRQ��WKH�Ͷͷ�
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1RWDEO\��FHUWDLQ�GRXEOH�PXWDQW�FRPELQDWLRQV�GLVSOD\HG�SKHQRW\SHV�WKDW�KDG�QRW�EHHQ�ͶͲ�

SUHYLRXVO\�REVHUYHG�LQ�mec-8; sym-3�RU�mec-8; sym-4�PXWDQWV�RU�LQ�fbn-1�VLQJOH�Ͷͳ�

PXWDQWV��,Q�WKH�FDVH�RI�fbn-1(tm290); sym-3�DQG�fbn-1(tm290); sym-4�PXWDQWV��ODUJH�Ͷʹ�

OXPSV�RU�SURWXEHUDQFHV�RQ�WKH�KHDG�UHJLRQ�ZHUH�REVHUYHG�LQ�/��ODUYDH��)LJXUH��&���Ͷ͵�

ZKLFK�DUH�UHPLQLVFHQW�RI�FHUWDLQ�SKHQRW\SHV�REVHUYHG�LQ�LQWHJULQ�SDWKZD\�PXWDQWV�ͶͶ�

�%DXP�DQG�*DUULJD��������7XFNHU�DQG�+DQ����������Ͷͷ�

�Ͷ�

,QWHUHVWLQJO\��mec-8; fbn-1(tm290) PXWDQWV�DUUHVWHG�XQLIRUPO\�DV�HPEU\RV�DQG�IDLOHG�WR�Ͷ�

FRPSOHWH�HPEU\RQLF�HORQJDWLRQ��)LJXUH��&���7KHVH�HPEU\RV�GLVSOD\HG�D�GHHS�NH\KROH�Ͷͺ�

E\�WKH�����IROG�VWDJH��7DEOH���DQG�6XSSOHPHQWDU\�)LOH�����DQG�E\�WKH�a��IROG�VWDJH�����Ͷͻ�

�Q ����H[KLELWHG�SURPLQHQW�HSLGHUPDO�LQJUHVVLRQV�DQG�IXUURZV��ZKLFK�ZHUH�RIWHQ�ͶͲ�

UHJXODUO\�VSDFHG��)LJXUH��&���1RWDEO\��WKLV�SKHQRW\SH�ZDV�SUHYLRXVO\�REVHUYHG�DIWHU�Ͷͳ�

GLJHVWLRQ�RI�WKH�HPEU\RQLF�VKHDWK�ZLWK�WU\SVLQ��3ULHVV�DQG�+LUVK���������VXJJHVWLQJ�WKDW�Ͷʹ�

)%1���FDUULHV�RXW�PHFKDQRVWUXFWXUDO�IXQFWLRQV�WKURXJKRXW�WKH�HPEU\RQLF�VKHDWK�Ͷ͵�

LQFOXGLQJ�D�UROH�LQ�VWDELOL]LQJ�WKH�HSLGHUPLV�GXULQJ�FLUFXPIHUHQWLDO�FRQVWULFWLRQ��ͶͶ�

&RQVLVWHQW�ZLWK�WKLV�LQWHUSUHWDWLRQ��LQKLELWLRQ�RI�HSLGHUPDO�DFWRP\RVLQ�FRQWUDFWLRQ�XVLQJ�Ͷͷ�

let-502(RNAi)�UHGXFHG�WKH�IUHTXHQF\�RI�mec-8; fbn-1(tm290) HPEU\RV�WKDW�FRQWDLQHG�Ͷ�

GHHS�IXUURZV�WR������Q ����)LJXUH��&���:H�QRWH�WKDW�LQ�DGGLWLRQ�WR�VXUIDFH�IXUURZV�DQG�Ͷ�
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ʹͶ

EOREV��VRPH�mec-8; fbn-1(tm290) HPEU\RV�DOVR�VKRZHG�FHOO�GHWDFKPHQW�SKHQRW\SHV�Ͷͺ�

�)LJXUH��&���VXJJHVWLQJ�WKDW�0(&���DQG�)%1���SURPRWH�HSLGHUPDO�LQWHJULW\��%HFDXVH�Ͷͻ�

tm290�LV�OLNHO\�WR�FRQVWLWXWH�D�QXOO�PXWDWLRQ�LQ�fbn-1��ZH�LQWHUSUHW�WKH�VHYHUH�SKHQRW\SH�ͶͺͲ�

RI�mec-8; fbn-1(tm290) PXWDQWV�WR�LQGLFDWH�WKDW�0(&���UHJXODWHV�DGGLWLRQDO�SURWHLQV�WKDW�Ͷͺͳ�

DFW�UHGXQGDQWO\�ZLWK�)%1���WRJHWKHU�WR�SURPRWH�QRUPDO�HSLGHUPDO�VWUXFWXUH�DQG�Ͷͺʹ�

PRUSKRJHQHVLV��Ͷͺ͵�

�ͶͺͶ�

$FWLYLW\�RI�fbn-1�LV�UHTXLUHG�LQ�WKH�HSLGHUPLV��Ͷͺͷ�

2Q�WKH�EDVLV�RI�WKH�DERYH�ILQGLQJV��ZH�K\SRWKHVL]HG�WKDW�)%1���LV�D�FRPSRQHQW�RI�WKH�Ͷͺ�

HPEU\RQLF�VKHDWK��D�VSHFLDOL]HG�(&0�VHFUHWHG�IURP�WKH�DSLFDO�VXUIDFH�RI�HSLGHUPDO�Ͷͺ�

FHOOV�WKDW�SURPRWHV�VWUXFWXUDO�VWDELOLW\�DQG�UHVLVWDQFH�WR�ELRPHFKDQLFDO�IRUFHV��3ULHVV�Ͷͺͺ�

DQG�+LUVK���������$�UHTXLUHPHQW�IRU�fbn-1�LQ�WKH�HSLGHUPLV�ZDV�ILUVW�WHVWHG�E\�WUHDWLQJ�Ͷͺͻ�

ZLOG�W\SH�DQG�15����VWUDLQV�ZLWK�fbn-1(RNAi) XVLQJ�VWDQGDUG�IHHGLQJ�PHWKRGV��ͶͻͲ�

:KHUHDV�ZLOG�W\SH�VWUDLQV�FDQ�XQGHUJR�³V\VWHPLF´�51$L��WKURXJKRXW�WKH�PDMRULW\�RI�Ͷͻͳ�

WLVVXHV���15����LV�HQJLQHHUHG�WR�XQGHUJR�51$L�LQ�WKH�HSLGHUPLV�RQO\��4DGRWD�HW�DO���Ͷͻʹ�

������)LJXUH��$��)LJXUH��$��6XSSOHPHQWDU\�)LOH�����$OWKRXJK�51$L�RI�fbn-1�IDLOHG�WR�Ͷͻ͵�

SURGXFH�DQ\�YLVLEOH�SKHQRW\SH�LQ�WKHVH�VWUDLQV��HQKDQFHPHQW�RI�WKH�3LQ�SKHQRW\SH�ZDV�ͶͻͶ�

REVHUYHG�LQ�DQ�15����GHULYDWLYH�WKDW�FDUULHG�D�mec-8 PXWDWLRQ��3����������LPSOLFDWLQJ�Ͷͻͷ�

WKH�HSLGHUPLV�DV�FULWLFDO�IRU�fbn-1�DFWLYLW\��)LJXUH��$�DQG�6XSSOHPHQWDU\�)LOH�����Ͷͻ�

�Ͷͻ�

*HQHWLF�PRVDLFV��<RFKHP�DQG�+HUPDQ��������ZHUH�DOVR�H[DPLQHG�IRU�WKH�IRFXV�RI�fbn-Ͷͻͺ�

1�DFWLYLW\�LQ�WKH�SUHYHQWLRQ�RI�WKH�3LQ�SKHQRW\SH��7KLV�QRQ�ELDVHG�DSSURDFK�XVHG�DQ�fbn-Ͷͻͻ�
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EOREV��VRPH�mec-8; fbn-1(tm290) HPEU\RV�DOVR�VKRZHG�FHOO�GHWDFKPHQW�SKHQRW\SHV�Ͷͺ�

�)LJXUH��&���VXJJHVWLQJ�WKDW�0(&���DQG�)%1���SURPRWH�HSLGHUPDO�LQWHJULW\��%HFDXVH�Ͷͻ�

tm290�LV�OLNHO\�WR�FRQVWLWXWH�D�QXOO�PXWDWLRQ�LQ�fbn-1��ZH�LQWHUSUHW�WKH�VHYHUH�SKHQRW\SH�ͶͺͲ�

RI�mec-8; fbn-1(tm290) PXWDQWV�WR�LQGLFDWH�WKDW�0(&���UHJXODWHV�DGGLWLRQDO�SURWHLQV�WKDW�Ͷͺͳ�

DFW�UHGXQGDQWO\�ZLWK�)%1���WRJHWKHU�WR�SURPRWH�QRUPDO�HSLGHUPDO�VWUXFWXUH�DQG�Ͷͺʹ�

PRUSKRJHQHVLV��Ͷͺ͵�

�ͶͺͶ�

$FWLYLW\�RI�fbn-1�LV�UHTXLUHG�LQ�WKH�HSLGHUPLV��Ͷͺͷ�

2Q�WKH�EDVLV�RI�WKH�DERYH�ILQGLQJV��ZH�K\SRWKHVL]HG�WKDW�)%1���LV�D�FRPSRQHQW�RI�WKH�Ͷͺ�

HPEU\RQLF�VKHDWK��D�VSHFLDOL]HG�(&0�VHFUHWHG�IURP�WKH�DSLFDO�VXUIDFH�RI�HSLGHUPDO�Ͷͺ�

FHOOV�WKDW�SURPRWHV�VWUXFWXUDO�VWDELOLW\�DQG�UHVLVWDQFH�WR�ELRPHFKDQLFDO�IRUFHV��3ULHVV�Ͷͺͺ�

DQG�+LUVK���������$�UHTXLUHPHQW�IRU�fbn-1�LQ�WKH�HSLGHUPLV�ZDV�ILUVW�WHVWHG�E\�WUHDWLQJ�Ͷͺͻ�

ZLOG�W\SH�DQG�15����VWUDLQV�ZLWK�fbn-1(RNAi) XVLQJ�VWDQGDUG�IHHGLQJ�PHWKRGV��ͶͻͲ�

:KHUHDV�ZLOG�W\SH�VWUDLQV�FDQ�XQGHUJR�³V\VWHPLF´�51$L��WKURXJKRXW�WKH�PDMRULW\�RI�Ͷͻͳ�

WLVVXHV���15����LV�HQJLQHHUHG�WR�XQGHUJR�51$L�LQ�WKH�HSLGHUPLV�RQO\��4DGRWD�HW�DO���Ͷͻʹ�

������)LJXUH��$��)LJXUH��$��6XSSOHPHQWDU\�)LOH�����$OWKRXJK�51$L�RI�fbn-1�IDLOHG�WR�Ͷͻ͵�

SURGXFH�DQ\�YLVLEOH�SKHQRW\SH�LQ�WKHVH�VWUDLQV��HQKDQFHPHQW�RI�WKH�3LQ�SKHQRW\SH�ZDV�ͶͻͶ�

REVHUYHG�LQ�DQ�15����GHULYDWLYH�WKDW�FDUULHG�D�mec-8 PXWDWLRQ��3����������LPSOLFDWLQJ�Ͷͻͷ�

WKH�HSLGHUPLV�DV�FULWLFDO�IRU�fbn-1�DFWLYLW\��)LJXUH��$�DQG�6XSSOHPHQWDU\�)LOH�����Ͷͻ�

�Ͷͻ�

*HQHWLF�PRVDLFV��<RFKHP�DQG�+HUPDQ��������ZHUH�DOVR�H[DPLQHG�IRU�WKH�IRFXV�RI�fbn-Ͷͻͺ�

1�DFWLYLW\�LQ�WKH�SUHYHQWLRQ�RI�WKH�3LQ�SKHQRW\SH��7KLV�QRQ�ELDVHG�DSSURDFK�XVHG�DQ�fbn-Ͷͻͻ�
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�
�

ʹͷ

1(tm290); sym-4(mn619)�VWUDLQ�FDUU\LQJ�D�UHVFXLQJ�fbn-1(+)�H[WUD�FKURPRVRPDO�DUUD\��ͷͲͲ�

fdEx249��WKDW�DOVR�H[SUHVVHV�D�IOXRUHVFHQW�UHSRUWHU��sur-5::GFP��WR�DVVHVV�PLWRWLF�ͷͲͳ�

LQKHULWDQFH�RI�WKH�DUUD\��<RFKHP�HW�DO����������7KLV�VWUDLQ�VHJUHJDWHG�DUUD\�PLQXV�3LQ�ͷͲʹ�

SURJHQ\��DUUD\�SOXV�YLDEOH�SURJHQ\�DQG�DUUD\�SOXV�YLDEOH�SURJHQ\�WKDW�ZHUH�PRVDLF�IRU�ͷͲ͵�

LQKHULWDQFH�RI�WKH�DUUD\��DUUD\�PLQXV�QRQ�3LQ�fbn-1(tm290); sym-4(mn619) DQLPDOV�ZHUH�ͷͲͶ�

QRW�REVHUYHG��%DVHG�RQ�QXPHURXV�PRVDLFV��fbn-1�DFWLYLW\�LV�IRFXVHG�LQ�K\S���WKH�ͷͲͷ�

DQWHULRU�SRUWLRQ�RI�WKH�K\S��V\QF\WLXP��RU�ERWK�K\S��DQG�K\S���$Q�H[DFW�GHWHUPLQDWLRQ�ͷͲ�

RI�LQKHULWDQFH�ZDV�QRW�SRVVLEOH�EHFDXVH�ERWK�WKH�K\S��DQG�K\S��V\QF\WLD�LQLWLDWH�ͷͲ�

IRUPDWLRQ�WKURXJK�FHOO�IXVLRQ�QHDU�WKH�WLPH�WKH�NH\KROH��3LQ��EHFRPHV�DSSDUHQW�DQG�WKH�ͷͲͺ�

K\S��V\QF\WLXP�IXVHV�ZLWK�WKH�K\S��V\QF\WLXP�ODWH�LQ�WKH�/��VWDJH��<RFKHP�HW�DO���ͷͲͻ�

�������1HYHUWKHOHVV��WZR�PRVDLFV�SURYHG�SDUWLFXODUO\�LQIRUPDWLYH�LQ�WKDW�K\S��ZDV�WKH�ͷͳͲ�

RQO\�SRVLWLYH�WLVVXH��0RUHRYHU��685����*)3�ZDV�H[SUHVVHG�LQ�DQ�DQWHULRU�WR�SRVWHULRU�ͷͳͳ�

JUDGLHQW�LQ�ERWK�PRVDLFV��VXJJHVWLQJ�HVWDEOLVKPHQW�RI�WKH�SRVLWLYH�FORQH�ZLWKLQ�WKH�K\S��ͷͳʹ�

V\QF\WLXP�E\�RQH�RU�PRUH�K\S��FHOOV��ZKLFK�DUH�DQWHULRU��RU�SRVVLEO\�RQH�RU�PRUH�ͷͳ͵�

DQWHULRU�K\S��FHOOV��$GGLWLRQDO�PRVDLFV�ZHUH�FRQVLVWHQW�ZLWK�D�UHTXLUHPHQW�IRU�fbn-1(+)�ͷͳͶ�

LQ�DQWHULRU�HSLGHUPDO�FHOOV��)RU�H[DPSOH��LQ����PRVDLFV��RQO\�$%��RQH�RI�WKH�GDXJKWHUV�ͷͳͷ�

RI�WKH�]\JRWH��KDG�HVWDEOLVKHG�D�SRVLWLYH�FORQH��)LJXUH��%���,Q�FRQWUDVW��WKHUH�ZHUH�QR�ͷͳ�

UHFLSURFDO�PRVDLFV�LQ�ZKLFK�3���EXW�QRW�$%��KDG�HVWDEOLVKHG�D�SRVLWLYH�FORQH��$OWKRXJK�ͷͳ�

���RI�WKH�K\S��FHOOV�RI�WKH�HPEU\R�GHVFHQG�IURP�3���WKHVH�FHOOV�DUH�QRW�ORFDWHG�DV�IDU�ͷͳͺ�

DQWHULRU�LQ�WKH�HPEU\R�DV�DUH�FHUWDLQ�K\S���RU�K\S���FHOOV�WKDW�GHVFHQG�IURP�$%��6XOVWRQ�ͷͳͻ�

HW�DO����������,Q�DGGLWLRQ�WR�WKHVH����$%���3��±��PRVDLFV��WKHUH�ZHUH����PRVDLFV�LQ�ͷʹͲ�

ZKLFK�SRVLWLYH�FORQHV�KDG�EHHQ�HVWDEOLVKHG�ZLWKLQ�WKH�$%�VXEOLQHDJH�RQO\��,Q�HYHU\�ͷʹͳ�
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FDVH��WKHVH�FORQHV�FRQWULEXWHG�GHVFHQGDQWV�WR�K\S��RU�WR�WKH�DQWHULRU�SDUW�RI�K\S��ͷʹʹ�

�)LJXUH��%����ͷʹ͵�

�ͷʹͶ�

$OWKRXJK�WKH�JHQHWLF�PRVDLFV�DUH�FRQVLVWHQW�ZLWK�WKH�HSLGHUPDO�VSHFLILF�51$L�GHVFULEHG�ͷʹͷ�

DERYH��WKH�PRVDLFV�FDQQRW�HOLPLQDWH�RWKHU�DQWHULRU�HSLGHUPDO�FHOOV�DV�LPSRUWDQW�IRU�ͷʹ�

H[SUHVVLRQ�RI�fbn-1��)RU�H[DPSOH��DOWKRXJK�K\S��FHOOV��ZKLFK�DUH�FORVHU�WR�WKH�VHQVRU\�ͷʹ�

GHSUHVVLRQ�WKDQ�K\S��RU�K\S��FHOOV��ZHUH�QRW�VSHFLILFDOO\�LPSOLFDWHG�LQ�WKH�DQDO\VLV��WKH\�ͷʹͺ�

FRXOG�VWLOO�FRQWULEXWH�VLJQLILFDQW�)%1���IRU�SURSHU�IXQFWLRQ�RI�WKH�VKHDWK�LQ�ZLOG�W\SH�ͷʹͻ�

HPEU\RV��)RU�H[DPSOH��D�FRQWULEXWLRQ�E\�K\S��FRXOG�EH�REYLDWHG�LQ�PRVDLFV�E\�RYHU�ͷ͵Ͳ�

H[SUHVVLRQ�RI�fbn-1�LQ�K\S��RU�DQWHULRU�K\S��FHOOV��SDUWLFXODUO\�LI�LW�LV�GLIIXVLEOH�IROORZLQJ�ͷ͵ͳ�

VHFUHWLRQ�IURP�WKH�DSLFDO�VXUIDFH�RI�WKHVH�FHOOV��,Q�IDFW��D�UHTXLUHPHQW�IRU�fbn-1�LQ�WKH�ͷ͵ʹ�

VKHDWK�VXUURXQGLQJ�K\S��LV�FRQVLVWHQW�ZLWK�WKH�REVHUYHG�GHIRUPDWLRQ�RI�K\S��FHOOV�LQ�ͷ͵͵�

fbn-1�PXWDQWV��)LJXUH��&���1HLWKHU�VKHDWK�QRU�VRFNHW�FHOOV�DVVRFLDWHG�ZLWK�WKH�VHQVRU\�ͷ͵Ͷ�

GHSUHVVLRQ�ZHUH�LPSOLFDWHG�LQ�WKH�PRVDLF�DQDO\VLV��XQGHUVFRULQJ�WKH�UHTXLUHPHQW�IRU�ͷ͵ͷ�

fbn-1�H[SUHVVLRQ�LQ�WKH�HSLGHUPLV�IRU�WKH�SUHYHQWLRQ�RI�3LQ��$OVR�RI�QRWH��WKH�PROWLQJ�ͷ͵�

GHIHFW�DVVRFLDWHG�ZLWK�fbn-1(tm290)�ZDV�UHVFXHG�LQ�DOO�RI�WKH�QRQ�3LQ�PRVDLFV��7KXV��ͷ͵�

WKH�HSLGHUPLV�DSSHDUV�WR�EH�WKH�VROH�IRFXV�IRU�ERWK�PDMRU�DVSHFWV�RI�WKH�fbn-1�ͷ͵ͺ�

SKHQRW\SH��ͷ͵ͻ�

�ͷͶͲ�

)%1���LV�H[SUHVVHG�LQ�HPEU\RQLF�HSLGHUPDO�FHOOV�DQG�VHFUHWHG�WR�WKH�DSLFDO�ͷͶͳ�

VXUIDFH��ͷͶʹ�
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FDVH��WKHVH�FORQHV�FRQWULEXWHG�GHVFHQGDQWV�WR�K\S��RU�WR�WKH�DQWHULRU�SDUW�RI�K\S��ͷʹʹ�

�)LJXUH��%����ͷʹ͵�

�ͷʹͶ�

$OWKRXJK�WKH�JHQHWLF�PRVDLFV�DUH�FRQVLVWHQW�ZLWK�WKH�HSLGHUPDO�VSHFLILF�51$L�GHVFULEHG�ͷʹͷ�

DERYH��WKH�PRVDLFV�FDQQRW�HOLPLQDWH�RWKHU�DQWHULRU�HSLGHUPDO�FHOOV�DV�LPSRUWDQW�IRU�ͷʹ�

H[SUHVVLRQ�RI�fbn-1��)RU�H[DPSOH��DOWKRXJK�K\S��FHOOV��ZKLFK�DUH�FORVHU�WR�WKH�VHQVRU\�ͷʹ�

GHSUHVVLRQ�WKDQ�K\S��RU�K\S��FHOOV��ZHUH�QRW�VSHFLILFDOO\�LPSOLFDWHG�LQ�WKH�DQDO\VLV��WKH\�ͷʹͺ�

FRXOG�VWLOO�FRQWULEXWH�VLJQLILFDQW�)%1���IRU�SURSHU�IXQFWLRQ�RI�WKH�VKHDWK�LQ�ZLOG�W\SH�ͷʹͻ�

HPEU\RV��)RU�H[DPSOH��D�FRQWULEXWLRQ�E\�K\S��FRXOG�EH�REYLDWHG�LQ�PRVDLFV�E\�RYHU�ͷ͵Ͳ�

H[SUHVVLRQ�RI�fbn-1�LQ�K\S��RU�DQWHULRU�K\S��FHOOV��SDUWLFXODUO\�LI�LW�LV�GLIIXVLEOH�IROORZLQJ�ͷ͵ͳ�

VHFUHWLRQ�IURP�WKH�DSLFDO�VXUIDFH�RI�WKHVH�FHOOV��,Q�IDFW��D�UHTXLUHPHQW�IRU�fbn-1�LQ�WKH�ͷ͵ʹ�

VKHDWK�VXUURXQGLQJ�K\S��LV�FRQVLVWHQW�ZLWK�WKH�REVHUYHG�GHIRUPDWLRQ�RI�K\S��FHOOV�LQ�ͷ͵͵�

fbn-1�PXWDQWV��)LJXUH��&���1HLWKHU�VKHDWK�QRU�VRFNHW�FHOOV�DVVRFLDWHG�ZLWK�WKH�VHQVRU\�ͷ͵Ͷ�

GHSUHVVLRQ�ZHUH�LPSOLFDWHG�LQ�WKH�PRVDLF�DQDO\VLV��XQGHUVFRULQJ�WKH�UHTXLUHPHQW�IRU�ͷ͵ͷ�

fbn-1�H[SUHVVLRQ�LQ�WKH�HSLGHUPLV�IRU�WKH�SUHYHQWLRQ�RI�3LQ��$OVR�RI�QRWH��WKH�PROWLQJ�ͷ͵�

GHIHFW�DVVRFLDWHG�ZLWK�fbn-1(tm290)�ZDV�UHVFXHG�LQ�DOO�RI�WKH�QRQ�3LQ�PRVDLFV��7KXV��ͷ͵�

WKH�HSLGHUPLV�DSSHDUV�WR�EH�WKH�VROH�IRFXV�IRU�ERWK�PDMRU�DVSHFWV�RI�WKH�fbn-1�ͷ͵ͺ�

SKHQRW\SH��ͷ͵ͻ�

�ͷͶͲ�

)%1���LV�H[SUHVVHG�LQ�HPEU\RQLF�HSLGHUPDO�FHOOV�DQG�VHFUHWHG�WR�WKH�DSLFDO�ͷͶͳ�

VXUIDFH��ͷͶʹ�

�
�
�
�
�

ʹ

7R�PRUH�GLUHFWO\�DVVHVV�fbn-1�H[SUHVVLRQ�LQ�OLYH�HPEU\RV��ZH�XVHG�VWUDLQV�WKDW�ͷͶ͵�

FRQWDLQHG�RQH�RI�WZR�fbn-1�IOXRUHVFHQW�UHSRUWHUV��3fbn-1��*)3�3(67�LV�H[SUHVVHG�XQGHU�ͷͶͶ�

WKH�FRQWURO�RI�WKH�QDWLYH�fbn-1 SURPRWHU�DQG�FRQWDLQV�3(67�VHTXHQFHV��ZKLFK�UHGXFH�ͷͶͷ�

WKH�KDOI�OLIH�RI�*)3��)UDQG�HW�DO����������3fbn-1��*)3�3(67�H[SUHVVLRQ�ZDV�ILUVW�GHWHFWHG�ͷͶ�

LQ�HSLGHUPDO�FHOOV�DW�WKH�RQVHW�RI�HPEU\RQLF�PRUSKRJHQHVLV��DQG�H[SUHVVLRQ�FRQWLQXHG�ͷͶ�

WKURXJKRXW�HPEU\RJHQHVLV��)LJXUH��'���7KH�PLQL�fbn-1��P&KHUU\�UHSRUWHU�LQFOXGHV�ERWK�ͷͶͺ�

DQ�1�WHUPLQDO�UHJLRQ��DD��±����WKDW�FRQWDLQV�D�SUHGLFWHG�VLJQDO�SHSWLGH��DD��±����DQG�D�ͷͶͻ�

SRUWLRQ�RI�WKH�&�WHUPLQXV��DD�����±������WKDW�LQFOXGHV�WKH�=3�GRPDLQ��DD�����±�������ͷͷͲ�

WKH�IXULQ�FOHDYDJH�VLWH��DD�����±������DQG�WKH�SUHGLFWHG�WUDQVPHPEUDQH�VHJPHQW��DD�ͷͷͳ�

����±�������PLQL�fbn-1��P&KHUU\�ORFDOL]HG�WR�WKH�DSLFDO�VXUIDFH�RI�HSLGHUPDO�FHOOV�ͷͷʹ�
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RQ�WKH�SRVWHULRU�HSLGHUPLV�RI�WKH�ZRUP��VXFK�IRUFHV�PD\�EH�ORZHU�LQ�PDJQLWXGH�WKDQ�Ͷʹ�

WKRVH�H[SHULHQFHG�DW�WKH�DQWHULRU��SRVVLEO\�EHFDXVH�RI�VWUXFWXUDO�GLIIHUHQFHV�EHWZHHQ�Ͷ͵�

WKH�SKDU\Q[�DQG�LQWHVWLQH��ͶͶ�

�Ͷͷ�

$�QXPEHU�RI�KXPDQ�GLVHDVHV�WKDW�DIIHFW�(&0�FRPSRQHQWV�FDQ�OHDG�WR�DOWHUHG�Ͷ�

PHFKDQLFDO�SURSHUWLHV�RI�WKH�VNLQ�DQG�RWKHU�FRQQHFWLYH�WLVVXHV��ZKLFK�PD\�SDUDOOHO�Ͷ�

GHIHFWV�REVHUYHG�LQ�C. elegans�fbn-1�PXWDQWV���-XGG��������0LOHZLF]�HW�DO����������7KLV�Ͷͺ�

LQFOXGHV�PXWDWLRQV�LQ�KXPDQ�ILEULOOLQ����ZKLFK�LV�PXWDWHG�LQ�0DUIDQ�V\QGURPH���'LHW]�HW�Ͷͻ�

DO���������5DPLUH]�DQG�'LHW]��������5DPLUH]�DQG�6DNDL���������$OWKRXJK�RXU�ILQGLQJV�ͷͲ�

VXJJHVW�WKDW�)%1���DQG�KXPDQ�ILEULOOLQV�PD\�FDUU\�RXW�VRPH�UHODWHG�IXQFWLRQV�LQ�WKH�ͷͳ�

(&0��VWUXFWXUDO�GLIIHUHQFHV�EHWZHHQ�)%1���DQG�YHUWHEUDWH�ILEULOOLQV�VXJJHVW�VLJQLILFDQW�ͷʹ�

IXQFWLRQDO�GLYHUJHQFH��3LKD�*RVVDFN�HW�DO����������)RU�H[DPSOH��)%1���ODFNV�FRQVHUYHG�ͷ͵�

7*)β�ELQGLQJ�VLWHV�IRXQG�LQ�KXPDQ�ILEULOOLQV�DQG�FRQWDLQV�D�=3�GRPDLQ�QRW�IRXQG�LQ�ͷͶ�

/7%3�IDPLO\�SURWHLQV��7KXV��ZKHUHDV�PDPPDOLDQ�ILEULOOLQV�DQG�RWKHU�PHPEHUV�RI�WKH�ͷͷ�

/7%3�IDPLO\�RI�SURWHLQV�KDYH�VHFRQGDU\�UROHV�LQ�PRGXODWLQJ�VLJQDO�WUDQVGXFWLRQ��WKHLU�ͷ�

FORVHVW�FRXQWHUSDUWV�LQ�QHPDWRGHV�PD\�EH�OLPLWHG�WR�VWUXFWXUDO�IXQFWLRQV�RQO\��,Q�ͷ�
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͵ʹ

VKHDWK�LQ�UHVLVWLQJ�RU�SURSHUO\�GLVWULEXWLQJ�IRUFHV�WKDW�DULVH�GXULQJ�FLUFXPIHUHQWLDO�͵�

FRQVWULFWLRQ�RI�WKH�HSLGHUPLV��͵�

�͵ͺ�

:H�IDLOHG�WR�GHWHFW�PRUSKRORJLFDO�GHIHFWV�DW�WKH�DWWDFKPHQW�VLWH�RI�WKH�LQWHVWLQH�WR�WKH�͵ͻ�

UHFWXP�LQ�DQ\�RI�WKH�PXWDQW�EDFNJURXQGV�H[DPLQHG��$OWKRXJK�LW�LV�SRVVLEOH�WKDW�ͶͲ�

VWUHWFKLQJ�RI�WKH�LQWHVWLQH�GXULQJ�HPEU\RQLF�HORQJDWLRQ�PD\�DOVR�OHDG�WR�IRUFHV�WKDW�DFW�Ͷͳ�

RQ�WKH�SRVWHULRU�HSLGHUPLV�RI�WKH�ZRUP��VXFK�IRUFHV�PD\�EH�ORZHU�LQ�PDJQLWXGH�WKDQ�Ͷʹ�

WKRVH�H[SHULHQFHG�DW�WKH�DQWHULRU��SRVVLEO\�EHFDXVH�RI�VWUXFWXUDO�GLIIHUHQFHV�EHWZHHQ�Ͷ͵�

WKH�SKDU\Q[�DQG�LQWHVWLQH��ͶͶ�

�Ͷͷ�

$�QXPEHU�RI�KXPDQ�GLVHDVHV�WKDW�DIIHFW�(&0�FRPSRQHQWV�FDQ�OHDG�WR�DOWHUHG�Ͷ�

PHFKDQLFDO�SURSHUWLHV�RI�WKH�VNLQ�DQG�RWKHU�FRQQHFWLYH�WLVVXHV��ZKLFK�PD\�SDUDOOHO�Ͷ�

GHIHFWV�REVHUYHG�LQ�C. elegans�fbn-1�PXWDQWV���-XGG��������0LOHZLF]�HW�DO����������7KLV�Ͷͺ�

LQFOXGHV�PXWDWLRQV�LQ�KXPDQ�ILEULOOLQ����ZKLFK�LV�PXWDWHG�LQ�0DUIDQ�V\QGURPH���'LHW]�HW�Ͷͻ�

DO���������5DPLUH]�DQG�'LHW]��������5DPLUH]�DQG�6DNDL���������$OWKRXJK�RXU�ILQGLQJV�ͷͲ�

VXJJHVW�WKDW�)%1���DQG�KXPDQ�ILEULOOLQV�PD\�FDUU\�RXW�VRPH�UHODWHG�IXQFWLRQV�LQ�WKH�ͷͳ�

(&0��VWUXFWXUDO�GLIIHUHQFHV�EHWZHHQ�)%1���DQG�YHUWHEUDWH�ILEULOOLQV�VXJJHVW�VLJQLILFDQW�ͷʹ�

IXQFWLRQDO�GLYHUJHQFH��3LKD�*RVVDFN�HW�DO����������)RU�H[DPSOH��)%1���ODFNV�FRQVHUYHG�ͷ͵�

7*)β�ELQGLQJ�VLWHV�IRXQG�LQ�KXPDQ�ILEULOOLQV�DQG�FRQWDLQV�D�=3�GRPDLQ�QRW�IRXQG�LQ�ͷͶ�

/7%3�IDPLO\�SURWHLQV��7KXV��ZKHUHDV�PDPPDOLDQ�ILEULOOLQV�DQG�RWKHU�PHPEHUV�RI�WKH�ͷͷ�

/7%3�IDPLO\�RI�SURWHLQV�KDYH�VHFRQGDU\�UROHV�LQ�PRGXODWLQJ�VLJQDO�WUDQVGXFWLRQ��WKHLU�ͷ�

FORVHVW�FRXQWHUSDUWV�LQ�QHPDWRGHV�PD\�EH�OLPLWHG�WR�VWUXFWXUDO�IXQFWLRQV�RQO\��,Q�ͷ�
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͵͵

DGGLWLRQ��PDPPDOLDQ�ILEULOOLQV�LQWHUDFW�ZLWK�HODVWLQV��%DOGZLQ�HW�DO����������ZKLFK�DUH�QRW�ͷͺ�

SUHVHQW�LQ�C. elegans��$�SK\ORJHQHWLF�DQDO\VLV�VXJJHVWHG�WKDW�ILEULOOLQV�PD\�KDYH�EHHQ�ͷͻ�

ORVW�RU�VHYHUHO\�GLVUXSWHG�LQ�WKH�QHPDWRGH�OLQHDJH�DV�ZHOO�DV�LQ�Drosophila��DOWKRXJK�Ͳ�

DSSDUHQW�ILEULOOLQ�RUWKRORJV�DUH�SUHVHQW�LQ�VHYHUDO�LQVHFW�VSHFLHV�LQFOXGLQJ�DQWV�DQG�ͳ�

KRQH\EHHV��3LKD�*RVVDFN�HW�DO����������ʹ�

�͵�

2XU�ILQGLQJV�LQ�C. elegans�VXJJHVW�WKDW�)%1���LV�UHTXLUHG�LQ�WKH�HPEU\RQLF�VKHDWK�WR�Ͷ�

HQVXUH�WKH�DSSURSULDWH�OHYHO�RI�UHVLVWDQFH�WR�PHFKDQLFDO�GHIRUPDWLRQ�E\�LQZDUG�SXOOLQJ�ͷ�

IRUFHV��)LJXUH��%���D�IXQFWLRQ�RULJLQDOO\�SURSRVHG�IRU�WKH�VKHDWK�E\�3ULHVV�DQG�+LUVFK��

��������7KLV�FRXOG�EH�EHFDXVH�)%1���GLUHFWO\�DIIHFWV�WKH�UHVLOLHQFH�RI�WKH�HPEU\RQLF��

VKHDWK��WKHUHE\�LQIOXHQFLQJ�WKH�UHVSRQVH�RI�DWWDFKHG�HSLGHUPDO�FHOOV�WR�PHFKDQLFDO�ͺ�

IRUFHV��$OWHUQDWLYHO\��)%1���PD\�EH�UHTXLUHG�IRU�WKH�VWDEOH�DWWDFKPHQW�RI�HSLGHUPDO�ͻ�

FHOOV�WR�WKH�VKHDWK�RU�WKH�HIILFLHQW�WUDQVPLVVLRQ�DQG�GLVWULEXWLRQ�RI�IRUFHV�WKURXJKRXW�WKH�Ͳ�

VKHDWK��)RU�H[DPSOH��)%1���LQ�WKH�VKHDWK�FRXOG�LQWHUDFW�ZLWK�RWKHU�WUDQVPHPEUDQH�ͳ�

SURWHLQV�H[SUHVVHG�RQ�WKH�DSLFDO�VXUIDFH�RI�WKH�HSLGHUPLV��FRQVLVWHQW�ZLWK�WKH�SUHVHQFH�ʹ�

RI�SXWDWLYH�LQWHJULQ��$UJ�*O\�$VS��5*'��ELQGLQJ�VLWHV�LQ�)%1����)LJXUH��±ILJXUH�͵�

VXSSOHPHQW�����,Q�WKLV�ODWWHU�VFHQDULR��LQZDUG�SXOOLQJ�IRUFHV�PD\�SK\VLFDOO\�GHWDFK�Ͷ�

HSLGHUPDO�FHOOV�IURP�WKH�RYHUO\LQJ�VKHDWK�LQ�PXWDQWV�ZLWK�FRPSURPLVHG�fbn-1 IXQFWLRQ��ͷ�

OHDGLQJ�WR�H[FHVVLYH�RU�DW\SLFDO�GHIRUPDWLRQ�RI�WKH�XQDWWDFKHG�HSLGHUPLV��,Q�DGGLWLRQ��LW��

LV�DOVR�SRVVLEOH�WKDW�)%1���FRXOG�SURPRWH�DWWDFKPHQW�RI�WKH�HSLGHUPLV�WR�WKH�VKHDWK��

WKURXJK�LWV�WUDQVPHPEUDQH�GRPDLQ��DOWKRXJK�FOHDYDJH�RI�)%1���E\�IXULQ�SURWHDVHV��D�ͺ�
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͵Ͷ

SRVW�WUDQVODWLRQDO�SURFHVVLQJ�HYHQW�FRQVHUYHG�LQ�KXPDQ�ILEULOOLQV��$VKZRUWK�HW�DO���������ͻ�

/RQQTYLVW�HW�DO����������PDNH�WKLV�PHFKDQLVP�OHVV�OLNHO\��ͺͲ�

�ͺͳ�

0RUH�JHQHUDOO\��RXU�UHVXOWV�VXJJHVW�WKDW�PHFKDQLFDO�SURSHUWLHV�RI�WKH�D(&0�VWURQJO\�ͺʹ�

DIIHFW�HSLGHUPDO�FHOO�DUFKLWHFWXUH�DQG�HPEU\RQLF�PRUSKRJHQHVLV��$OWKRXJK�RULJLQDOO\�ͺ͵�

WKRXJKW�WR�IXQFWLRQ�H[FOXVLYHO\�DV�D�SURWHFWLYH�EDUULHU�WR�WKH�HQYLURQPHQW��WKH�D(&0�KDV�ͺͶ�

UHFHQWO\�EHHQ�UHFRJQL]HG�WR�SOD\�NH\�UROHV�LQ�HSLWKHOLDO�PRUSKRJHQHVLV��WXEH�IRUPDWLRQ�ͺͷ�

DQG�FHOO�MXQFWLRQ�VWDELOLW\��%URZQ��������+\QHV���������,Q�C. elegans��VHYHUDO�D(&0�ͺ�

SURWHLQV�FRQWDLQLQJ�H[WUDFHOOXODU�OHXFLQH�ULFK�RQO\��H//5RQ��UHSHDWV�DUH�UHTXLUHG�WR�ͺ�

PDLQWDLQ�WKH�LQWHJULW\�RI�HSLWKHOLDO�MXQFWLRQV�ZLWKLQ�WKH�OXPHQ�RI�WKH�H[FUHWRU\�V\VWHP�ͺͺ�

�0DQFXVR�HW�DO���������DQG�WR�SURPRWH�GHQGULWH�EUDQFKLQJ��/LX�DQG�6KHQ���������ͺͻ�

&RUUHVSRQGLQJO\��WKH�Drosophila�H//5RQ�SURWHLQ�G$/6�FRQYROXWHG�LV�UHTXLUHG�WR�ͻͲ�

RUJDQL]H�WKH�WUDFKHDO�OXPHQ�PDWUL[��DQG�PXWDWLRQV�LQ�dALS�OHDG�WR�WUDFKHDO�WXEH�ͻͳ�

PRUSKRJHQHWLF�GHIHFWV��%HLWHO�DQG�.UDVQRZ��������6ZDQVRQ�HW�DO����������$�VHFRQG�ͻʹ�

FODVV�RI�D(&0�SURWHLQ��WKRVH�FRQWDLQLQJ�D�=3�GRPDLQ��KDYH�EHHQ�LPSOLFDWHG�LQ�ͻ͵�

WXEXORJHQHVLV�DQG�HSLWKHOLDO�PRUSKRJHQHVLV�LQ�Drosophila��'HQKROP�DQG�6NDHU��������ͻͶ�

'RQJ�HW�DO���������-D]ZLQVND�HW�DO���������3OD]D�HW�DO���������5RFK�HW�DO����������7KH�ͻͷ�

Drosophila�=3�GRPDLQ�SURWHLQ�'3<�KDV�EHHQ�SURSRVHG�WR�RUJDQL]H�FXWLFOH�DUFKLWHFWXUH�ͻ�

DQG�WR�DQFKRU�WKH�FXWLFOH�WR�WKH�HSLGHUPLV��%DVHG�RQ�LWV�VL]H��VWUXFWXUDO�PRWLIV�DQG�ͻ�

PXWDQW�SKHQRW\SHV��'3<�KDV�EHHQ�SURSRVHG�WR�GLVWULEXWH�PHFKDQLFDO�WHQVLRQ�ZLWKLQ�WKH�ͻͺ�

FXWLFOH��WKHUHE\�VWDELOL]LQJ�WKH�DWWDFKPHQW�RI�WKH�HSLGHUPLV�WR�WKH�FXWLFOH��:LONLQ�HW�DO���ͻͻ�

�������1RWDEO\��dpy�LV�WKH�FORVHVW�Drosophila�UHODWLYH�WR�C. elegans�fbn-1��DQG�WKHLU�ͲͲ�
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SRVW�WUDQVODWLRQDO�SURFHVVLQJ�HYHQW�FRQVHUYHG�LQ�KXPDQ�ILEULOOLQV��$VKZRUWK�HW�DO���������ͻ�

/RQQTYLVW�HW�DO����������PDNH�WKLV�PHFKDQLVP�OHVV�OLNHO\��ͺͲ�

�ͺͳ�

0RUH�JHQHUDOO\��RXU�UHVXOWV�VXJJHVW�WKDW�PHFKDQLFDO�SURSHUWLHV�RI�WKH�D(&0�VWURQJO\�ͺʹ�

DIIHFW�HSLGHUPDO�FHOO�DUFKLWHFWXUH�DQG�HPEU\RQLF�PRUSKRJHQHVLV��$OWKRXJK�RULJLQDOO\�ͺ͵�

WKRXJKW�WR�IXQFWLRQ�H[FOXVLYHO\�DV�D�SURWHFWLYH�EDUULHU�WR�WKH�HQYLURQPHQW��WKH�D(&0�KDV�ͺͶ�

UHFHQWO\�EHHQ�UHFRJQL]HG�WR�SOD\�NH\�UROHV�LQ�HSLWKHOLDO�PRUSKRJHQHVLV��WXEH�IRUPDWLRQ�ͺͷ�

DQG�FHOO�MXQFWLRQ�VWDELOLW\��%URZQ��������+\QHV���������,Q�C. elegans��VHYHUDO�D(&0�ͺ�

SURWHLQV�FRQWDLQLQJ�H[WUDFHOOXODU�OHXFLQH�ULFK�RQO\��H//5RQ��UHSHDWV�DUH�UHTXLUHG�WR�ͺ�

PDLQWDLQ�WKH�LQWHJULW\�RI�HSLWKHOLDO�MXQFWLRQV�ZLWKLQ�WKH�OXPHQ�RI�WKH�H[FUHWRU\�V\VWHP�ͺͺ�

�0DQFXVR�HW�DO���������DQG�WR�SURPRWH�GHQGULWH�EUDQFKLQJ��/LX�DQG�6KHQ���������ͺͻ�

&RUUHVSRQGLQJO\��WKH�Drosophila�H//5RQ�SURWHLQ�G$/6�FRQYROXWHG�LV�UHTXLUHG�WR�ͻͲ�

RUJDQL]H�WKH�WUDFKHDO�OXPHQ�PDWUL[��DQG�PXWDWLRQV�LQ�dALS�OHDG�WR�WUDFKHDO�WXEH�ͻͳ�

PRUSKRJHQHWLF�GHIHFWV��%HLWHO�DQG�.UDVQRZ��������6ZDQVRQ�HW�DO����������$�VHFRQG�ͻʹ�

FODVV�RI�D(&0�SURWHLQ��WKRVH�FRQWDLQLQJ�D�=3�GRPDLQ��KDYH�EHHQ�LPSOLFDWHG�LQ�ͻ͵�

WXEXORJHQHVLV�DQG�HSLWKHOLDO�PRUSKRJHQHVLV�LQ�Drosophila��'HQKROP�DQG�6NDHU��������ͻͶ�

'RQJ�HW�DO���������-D]ZLQVND�HW�DO���������3OD]D�HW�DO���������5RFK�HW�DO����������7KH�ͻͷ�

Drosophila�=3�GRPDLQ�SURWHLQ�'3<�KDV�EHHQ�SURSRVHG�WR�RUJDQL]H�FXWLFOH�DUFKLWHFWXUH�ͻ�

DQG�WR�DQFKRU�WKH�FXWLFOH�WR�WKH�HSLGHUPLV��%DVHG�RQ�LWV�VL]H��VWUXFWXUDO�PRWLIV�DQG�ͻ�

PXWDQW�SKHQRW\SHV��'3<�KDV�EHHQ�SURSRVHG�WR�GLVWULEXWH�PHFKDQLFDO�WHQVLRQ�ZLWKLQ�WKH�ͻͺ�

FXWLFOH��WKHUHE\�VWDELOL]LQJ�WKH�DWWDFKPHQW�RI�WKH�HSLGHUPLV�WR�WKH�FXWLFOH��:LONLQ�HW�DO���ͻͻ�

�������1RWDEO\��dpy�LV�WKH�FORVHVW�Drosophila�UHODWLYH�WR�C. elegans�fbn-1��DQG�WKHLU�ͲͲ�
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͵ͷ

UHODWHG�PXWDQW�SKHQRW\SHV�VXJJHVW�VWURQJ�IXQFWLRQDO�FRQVHUYDWLRQ��,Q�C. elegans��'<)�Ͳͳ�

���D�=3�GRPDLQ�SURWHLQ��DQG�'(;����ZKLFK�FRQWDLQV�D�]RQDGKHVLQ�GRPDLQ��DUH�UHTXLUHG�Ͳʹ�

WR�DQFKRU�GHQGULWH�HQGLQJV�DW�WKH�QRVH�ZKLOH�WKH�QHXURQDO�FHOO�ERGLHV�PLJUDWH�DZD\��Ͳ͵�

VWUHWFKLQJ�WKH�GHQGULWHV�EHKLQG�WKHP�DV�WKH\�PLJUDWH��+HLPDQ�DQG�6KDKDP���������ͲͶ�

7KHVH�QHXURQV�PD\�H[SHULHQFH�PHFKDQLFDO�WHQVLRQ�GXULQJ�WKH�SURFHVV�RI�UHWURJUDGH�Ͳͷ�

GHQGULWLF�H[WHQVLRQ��DQG�PXWDWLRQV�LQ�dex-1 RU�dyf-7�OHDG�WR�PRUSKRJHQHWLF�GHIHFWV�LQ�Ͳ�

WKHVH�QHXURQV�DQG�DVVRFLDWHG�JOLD��,Q�DGGLWLRQ�WR�H//5RQ�DQG�=3�GRPDLQ�SURWHLQV��Ͳ�

VHYHUDO�RWKHU�FODVVHV�RI�D(&0�SURWHLQV�KDYH�EHHQ�LPSOLFDWHG�LQ�HSLWKHOLDO�Ͳͺ�

PRUSKRJHQHVLV�LQ�C. elegans��Drosophila�DQG�RWKHU�VSHFLHV��/DERXHVVH��������/DQH�HW�Ͳͻ�

DO���������/XVFKQLJ�DQG�8Y��������0F/DFKODQ�DQG�+HLPDQ��������0RXVVLDQ�HW�DO���������ͳͲ�

6\HG�HW�DO���������YRQ�.DOP�HW�DO���������:LOOHQERUJ�DQG�3UHNHULV���������%HFDXVH�RXU�ͳͳ�

WHQVLRQ�VHQVRU�UHFRUGV�PROHFXODU�WHQVLRQ�RQO\�ZLWKLQ�81&����β�VSHFWULQ��LW�UHPDLQV�ͳʹ�

XQFOHDU�KRZ�WKH�REVHUYHG�LQWUDFHOOXODU�WHQVLRQ�LV�UHODWHG�WR�WHQVLRQ�LQ�WKH�D(&0��)XUWKHU�ͳ͵�

VWXGLHV�RI�WKH�PHFKDQLFDO�UHVLVWDQFH�RI�WKH�HPEU\RQLF�VKHDWK�DQG�WKH�IRUFHV�WUDQVPLWWHG�ͳͶ�

WKURXJK�FHOO�DGKHVLRQ�DQG�PDWUL[�DQFKRULQJ�PROHFXOHV�DUH�QHHGHG�WR�HOXFLGDWH�WKLV�ͳͷ�

LPSRUWDQW�DVSHFW�RI�PRUSKRJHQHVLV��ͳ�

�ͳ�

$OWKRXJK�RXU�VWXGLHV�GHPRQVWUDWH�WKDW�)%1���LV�DQ�LPSRUWDQW�GRZQVWUHDP�WDUJHW�RI�ͳͺ�

0(&���LQ�SURPRWLQJ�IRUFH�UHVLVWDQFH�E\�WKH�HSLGHUPLV��LW�LV�FOHDUO\�QRW�WKH�RQO\�WDUJHW�RI�ͳͻ�

0(&���WKDW�FDUULHV�RXW�VWUXFWXUDO�RU�ELRPHFKDQLFDO�IXQFWLRQV��&\WRVNHOHWDO�DQG�(&0�ʹͲ�

SURWHLQV�LPSOLFDWHG�E\�WKH�mec-8�WLOLQJ�DUUD\�VWXGLHV�LQFOXGH�$-0����D�FRPSRQHQW�RI�ʹͳ�

HSLWKHOLDO�DGKHUHQV�MXQFWLRQV��.RSSHQ�HW�DO����������/(7������D�ILEURQHFWLQ�UHSHDW�ʹʹ�
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SURWHLQ��+UHVNR�HW�DO����������81&����SHUOHFDQ��D�FRPSRQHQW�RI�EDVHPHQW�PHPEUDQHV�ʹ͵�

�5RJDOVNL�HW�DO����������9$%����SODNLQ�D�F\WRVNHOHWDO�FURVVOLQNHU��%RVKHU�HW�DO���������ʹͶ�

DQG�81&����β�VSHFWULQ��+DPPDUOXQG�HW�DO����������%DVHG�RQ�RXU�JHQHWLF�GDWD��ʹͷ�

PLVUHJXODWLRQ�RI�fbn-1�PD\�ODUJHO\�DFFRXQW�IRU�WKH�UROH�RI�mec-8�LQ�WKH�FRQWH[W�RI�LWV�ʹ�

V\QWKHWLF�SKHQRW\SH�ZLWK�sym-3�RU�sym-4��DOWKRXJK�RQH�RU�PRUH�DGGLWLRQDO�0(&���ʹ�

WDUJHWV�PD\�FRQWULEXWH�WR�WKH�DQWHULRU�HSLGHUPDO�GHIHFWV�RI�mec-8; sym-3�RU�mec-8; sym-ʹͺ�

4�GRXEOH�PXWDQWV��)XUWKHUPRUH��WKH�V\QWKHWLF�HPEU\RQLF�OHWKDOLW\�REVHUYHG�LQ�mec-8;ʹͻ�

fbn-1(tm290) GRXEOH�PXWDQWV��)LJXUH��&��LQGLFDWHV�WKDW�0(&���UHJXODWHV�WKH�VSOLFLQJ�RI�͵Ͳ�

RQH�RU�PRUH�JHQHV�WKDW�IXQFWLRQ�UHGXQGDQWO\�ZLWK�)%1����͵ͳ�

�͵ʹ�

6LPLODU�WR�C. elegans mec-8��PXWDWLRQV�LQ�WKH�Drosophila�mec-8�RUWKRORJ��Foach potato ͵͵�

(cpo)��OHDG�WR�QHXURQDO�DQG�EHKDYLRUDO�GHIHFWV��%HOOHQ�HW�DO�������D��%HOOHQ�HW�DO�������E��͵Ͷ�

*ODVVFRFN�DQG�7DQRX\H��������3HUNLQV�HW�DO����������DOWKRXJK�WKH�VSOLFLQJ�WDUJHWV�RI�͵ͷ�

&SR�DUH�XQNQRZQ��,Q�DGGLWLRQ� cpo LV�LPSOLFDWHG�LQ�GLDSDXVH�UHJXODWLRQ�DQG�FOLPDWLF�͵�

DGDSWDWLRQ�WKURXJK�DQ�XQNQRZQ�PHFKDQLVP��6FKPLGW�HW�DO����������5%306�DQG�͵�

5%306���WKH�KXPDQ�RUWKRORJV�RI�0(&����DUH�EURDGO\�H[SUHVVHG�EXW�YHU\�OLWWOH�LV�NQRZQ�͵ͺ�

DERXW�WKHLU�WDUJHWV�RU�ELRORJLFDO�IXQFWLRQV��6KLPDPRWR�HW�DO����������,QWHUHVWLQJO\��KXPDQ�͵ͻ�

FBN1�DQG�FBN3�DUH�DOWHUQDWLYHO\�VSOLFHG�DQG�GLVWLQFW�FBN1�LVRIRUPV�DUH�H[SUHVVHG�LQ�D�ͶͲ�

WLVVXH�DQG�GHYHORSPHQWDO�VSHFLILF�PDQQHU��%LHU\�HW�DO���������%XUFKHWW�HW�DO���������Ͷͳ�

&RUVRQ�HW�DO���������&RUVRQ�HW�DO����������)XUWKHUPRUH��DOWHUQDWLYH�VSOLFLQJ�RI FBN1�KDV�Ͷʹ�

EHHQ�VXJJHVWHG�WR�PRGXODWH�WKH�VHYHULW\�RI�0DUIDQ�V\QGURPH��%XUFKHWW�HW�DO����������Ͷ͵�

$OWKRXJK�LW�LV�WHPSWLQJ�WR�VSHFXODWH�WKDW�5%306�FRXOG�EH�D�FDQGLGDWH�UHJXODWRU�RI�ͶͶ�
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͵

SURWHLQ��+UHVNR�HW�DO����������81&����SHUOHFDQ��D�FRPSRQHQW�RI�EDVHPHQW�PHPEUDQHV�ʹ͵�

�5RJDOVNL�HW�DO����������9$%����SODNLQ�D�F\WRVNHOHWDO�FURVVOLQNHU��%RVKHU�HW�DO���������ʹͶ�

DQG�81&����β�VSHFWULQ��+DPPDUOXQG�HW�DO����������%DVHG�RQ�RXU�JHQHWLF�GDWD��ʹͷ�

PLVUHJXODWLRQ�RI�fbn-1�PD\�ODUJHO\�DFFRXQW�IRU�WKH�UROH�RI�mec-8�LQ�WKH�FRQWH[W�RI�LWV�ʹ�

V\QWKHWLF�SKHQRW\SH�ZLWK�sym-3�RU�sym-4��DOWKRXJK�RQH�RU�PRUH�DGGLWLRQDO�0(&���ʹ�

WDUJHWV�PD\�FRQWULEXWH�WR�WKH�DQWHULRU�HSLGHUPDO�GHIHFWV�RI�mec-8; sym-3�RU�mec-8; sym-ʹͺ�

4�GRXEOH�PXWDQWV��)XUWKHUPRUH��WKH�V\QWKHWLF�HPEU\RQLF�OHWKDOLW\�REVHUYHG�LQ�mec-8;ʹͻ�

fbn-1(tm290) GRXEOH�PXWDQWV��)LJXUH��&��LQGLFDWHV�WKDW�0(&���UHJXODWHV�WKH�VSOLFLQJ�RI�͵Ͳ�

RQH�RU�PRUH�JHQHV�WKDW�IXQFWLRQ�UHGXQGDQWO\�ZLWK�)%1����͵ͳ�

�͵ʹ�

6LPLODU�WR�C. elegans mec-8��PXWDWLRQV�LQ�WKH�Drosophila�mec-8�RUWKRORJ��Foach potato ͵͵�

(cpo)��OHDG�WR�QHXURQDO�DQG�EHKDYLRUDO�GHIHFWV��%HOOHQ�HW�DO�������D��%HOOHQ�HW�DO�������E��͵Ͷ�

*ODVVFRFN�DQG�7DQRX\H��������3HUNLQV�HW�DO����������DOWKRXJK�WKH�VSOLFLQJ�WDUJHWV�RI�͵ͷ�

&SR�DUH�XQNQRZQ��,Q�DGGLWLRQ� cpo LV�LPSOLFDWHG�LQ�GLDSDXVH�UHJXODWLRQ�DQG�FOLPDWLF�͵�

DGDSWDWLRQ�WKURXJK�DQ�XQNQRZQ�PHFKDQLVP��6FKPLGW�HW�DO����������5%306�DQG�͵�

5%306���WKH�KXPDQ�RUWKRORJV�RI�0(&����DUH�EURDGO\�H[SUHVVHG�EXW�YHU\�OLWWOH�LV�NQRZQ�͵ͺ�

DERXW�WKHLU�WDUJHWV�RU�ELRORJLFDO�IXQFWLRQV��6KLPDPRWR�HW�DO����������,QWHUHVWLQJO\��KXPDQ�͵ͻ�

FBN1�DQG�FBN3�DUH�DOWHUQDWLYHO\�VSOLFHG�DQG�GLVWLQFW�FBN1�LVRIRUPV�DUH�H[SUHVVHG�LQ�D�ͶͲ�

WLVVXH�DQG�GHYHORSPHQWDO�VSHFLILF�PDQQHU��%LHU\�HW�DO���������%XUFKHWW�HW�DO���������Ͷͳ�

&RUVRQ�HW�DO���������&RUVRQ�HW�DO����������)XUWKHUPRUH��DOWHUQDWLYH�VSOLFLQJ�RI FBN1�KDV�Ͷʹ�

EHHQ�VXJJHVWHG�WR�PRGXODWH�WKH�VHYHULW\�RI�0DUIDQ�V\QGURPH��%XUFKHWW�HW�DO����������Ͷ͵�

$OWKRXJK�LW�LV�WHPSWLQJ�WR�VSHFXODWH�WKDW�5%306�FRXOG�EH�D�FDQGLGDWH�UHJXODWRU�RI�ͶͶ�
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͵

KXPDQ�ILEULOOLQV��LW�PXVW�EH�QRWHG�WKDW�WKH�UHJLRQ�RI�fbn-1�WKDW�LV�UHJXODWHG�E\�0(&���Ͷͷ�

�H��±H����LV�QRW�FRQVHUYHG�RXWVLGH�RI�QHPDWRGHV�QRU�LV�WKH�51$�UHFRJQLWLRQ�VHTXHQFH�Ͷ�

IRU�0(&���&SR�5%306�FXUUHQWO\�NQRZQ��Ͷ�

�Ͷͺ�

+RZ�6<0���DQG�6<0���SURPRWH�HSLGHUPDO�VWDELOLW\�RU�(&0�PDLQWHQDQFH�LV�DW�SUHVHQW�Ͷͻ�

XQUHVROYHG��6<0���LV�D�SUHGLFWHG�β�SURSHOOHU�SURWHLQ�ZLWK�VHYHQ�:'�UHSHDWV��ͷͲ�

VXJJHVWLQJ�D�UROH�LQ�FRRUGLQDWLQJ�SURWHLQ�LQWHUDFWLRQV��7ZR�LQGHSHQGHQW�JURXSV�LGHQWLILHG�ͷͳ�

PDPPDOLDQ�6<0����:'5����DV�D�ELQGLQJ�SDUWQHU�DQG�FDQGLGDWH�HIIHFWRU�RI�WKH�5DE���ͷʹ�

*73DVH��0DPPRWR�HW�DO���������=HQJ�HW�DO����������:'5���DVVRFLDWHV�VSHFLILFDOO\�ZLWK�ͷ͵�

WKH�DFWLYDWHG�*73�ERXQG�IRUP�RI�5DE���DQG�SDUWLDOO\�FR�ORFDOL]HV�ZLWK�5DE���ͷͶ�

�0DPPRWR�HW�DO���������=HQJ�HW�DO����������5DE���KDV�EHHQ�VWXGLHG�LQ�PXOWLSOH�FRQWH[WV�ͷͷ�

DQG�LV�SULPDULO\�DVVRFLDWHG�ZLWK�WKH�UHJXODWLRQ�RI�WUDIILFNLQJ�WR�DQG�IURP�WKH�HQGRF\WLF�ͷ�

UHF\FOLQJ�FRPSDUWPHQW��*UDQW�DQG�'RQDOGVRQ��������+RUJDQ�HW�DO���������.HOO\�HW�DO���ͷ�

������5HQ�HW�DO���������8UEH�HW�DO���������EXW�DOVR�IXQFWLRQV�LQ�H[RF\WRVLV�DQG�LQ�ͷͺ�

FRQMXQFWLRQ�ZLWK�WKH�H[RF\VW�FRPSOH[��&KHQ�HW�DO���������6DWR�HW�DO���������6DWRK�HW�DO���ͷͻ�

������7DNDKDVKL�HW�DO���������:DUG�HW�DO���������:HO]�HW�DO���������DQG�LQ�*ROJL�Ͳ�

HQGRVRPH�WUDQVSRUW��8OOULFK�HW�DO���������:LOFNH�HW�DO����������,Q�C. elegans��5$%����ͳ�

UHJXODWHV�HQGRVRPDO�UHF\FOLQJ�GXULQJ�PLWRVLV��$L�HW�DO���������%OHWKURZ�HW�DO����������ʹ�

F\WRNLQHVLV��%HPEHQHN�HW�DO���������DQG�PHLRVLV��&KHQJ�HW�DO���������DQG��PRVW�͵�

QRWDEO\��SURPRWHV�VHFUHWLRQ�DQG�(&0�IRUPDWLRQ�LQ�HPEU\RV��6DNDJDPL�HW�DO���������Ͷ�

:HKPDQ�HW�DO����������%DVHG�RQ�D�KLJK�WKURXJKSXW�VFUHHQ��WKH�Drosophila�6<0���ͷ�

RUWKRORJ��&*�������SK\VLFDOO\�LQWHUDFWV�ZLWK�$PSK�$PSKLSK\VLQ��*XUXKDUVKD�HW�DO����
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͵ͺ

�������D�%$5�GRPDLQ�SURWHLQ�WKDW�SURPRWHV�HQGRF\WRVLV�WKURXJK�PHPEUDQH�EHQGLQJ��

DQG�YHVLFOH�ILVVLRQ��&DPSHOR�DQG�0DOKRWUD��������&RZOLQJ�HW�DO���������3HWHU�HW�DO���ͺ�

�������VXJJHVWLQJ�WKDW�6<0���PD\�LQWHUDFW�GLUHFWO\�ZLWK�FRPSRQHQWV�RI�WKH�YHVLFXODU�ͻ�

WUDIILFNLQJ�PDFKLQHU\���Ͳ�

�ͳ�

6<0���FRQWDLQV�DQ�1�WHUPLQDO�&��GRPDLQ��17�&��((,*��(+%3����ZKLFK�VXJJHVWV�DQ�ʹ�

DVVRFLDWLRQ�ZLWK�WKH�F\WRSODVPLF�VXUIDFH�RI�FHOO�PHPEUDQHV��=KDQJ�DQG�$UDYLQG���������͵�

,QWULJXLQJO\��WKH�SK\VLFDO�LQWHUDFWLRQ�EHWZHHQ�:'5���DQG�5DE���ZDV�SUHYLRXVO\�Ͷ�

SURSRVHG�WR�UHTXLUH�DQ�XQLGHQWLILHG�PHPEUDQH�DVVRFLDWHG�IDFWRU��=HQJ�HW�DO����������ͷ�

7KH�RQO\�RWKHU�C. elegans�17�&��SURWHLQ��(+%3����LV�D�FR�SDUWQHU�RI�5$%����LQ��

HQGRF\WLF�UHF\FOLQJ��6KL�HW�DO���������DQG�DQ�17�&��GRPDLQ�LV�SUHVHQW�LQ�WKH�PDPPDOLDQ��

5DE���LQWHUDFWRU��5DE���),3���+DOHV�HW�DO���������:HO]�HW�DO����������7KH�Drosophilaͺ�

6<0���RUWKRORJ��&*������LV�UHTXLUHG�IRU�HIILFLHQW�GV51$�XSWDNH��D�SURFHVV�WKDW�ͻ�

UHTXLUHV�UHFHSWRU�PHGLDWHG�HQGRF\WRVLV��6DOHK�HW�DO����������&RUUHVSRQGLQJO\��sym-3�ͺͲ�

LQKLELWLRQ�PD\�OHDG�WR�D�PRGHVW�UHGXFWLRQ�LQ�WKH�VHQVLWLYLW\�RI�C. elegans�WR�51$L�IHHGLQJ�ͺͳ�

�6DOHK�HW�DO����������7KXV��DOWKRXJK�WKHLU�VSHFLILF�PROHFXODU�IXQFWLRQV�DUH�ODUJHO\�ͺʹ�

XQFKDUDFWHUL]HG��DYDLODEOH�HYLGHQFH�SRLQWV�WR�D�UROH�IRU�ERWK�6<0���DQG�6<0���LQ�ͺ͵�

YHVLFXODU�WUDIILFNLQJ�DQG�HQGRF\WRVLV�DQG�RU�HQGRF\WLF�UHF\FOLQJ���ͺͶ�

�ͺͷ�

:H�SURSRVH�WKDW�6<0���DQG�6<0���PD\�FR�UHJXODWH�WKH�FHOO�VXUIDFH�WUDIILFNLQJ�RI�RQH�ͺ�

RU�PRUH�SURWHLQV�WKDW�UHJXODWH�HSLGHUPDO�VWDELOLW\��/RVV�RI�sym-3�RU�sym-4�DFWLYLW\�FRXOG�ͺ�

SRWHQWLDOO\�UHVXOW�LQ�WKH�PLVORFDOL]DWLRQ�RI�RQH�RU�PRUH�LQWHJUDO�PHPEUDQH�SURWHLQV�RU�ͺͺ�
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�������D�%$5�GRPDLQ�SURWHLQ�WKDW�SURPRWHV�HQGRF\WRVLV�WKURXJK�PHPEUDQH�EHQGLQJ��

DQG�YHVLFOH�ILVVLRQ��&DPSHOR�DQG�0DOKRWUD��������&RZOLQJ�HW�DO���������3HWHU�HW�DO���ͺ�

�������VXJJHVWLQJ�WKDW�6<0���PD\�LQWHUDFW�GLUHFWO\�ZLWK�FRPSRQHQWV�RI�WKH�YHVLFXODU�ͻ�

WUDIILFNLQJ�PDFKLQHU\���Ͳ�

�ͳ�

6<0���FRQWDLQV�DQ�1�WHUPLQDO�&��GRPDLQ��17�&��((,*��(+%3����ZKLFK�VXJJHVWV�DQ�ʹ�

DVVRFLDWLRQ�ZLWK�WKH�F\WRSODVPLF�VXUIDFH�RI�FHOO�PHPEUDQHV��=KDQJ�DQG�$UDYLQG���������͵�

,QWULJXLQJO\��WKH�SK\VLFDO�LQWHUDFWLRQ�EHWZHHQ�:'5���DQG�5DE���ZDV�SUHYLRXVO\�Ͷ�

SURSRVHG�WR�UHTXLUH�DQ�XQLGHQWLILHG�PHPEUDQH�DVVRFLDWHG�IDFWRU��=HQJ�HW�DO����������ͷ�

7KH�RQO\�RWKHU�C. elegans�17�&��SURWHLQ��(+%3����LV�D�FR�SDUWQHU�RI�5$%����LQ��

HQGRF\WLF�UHF\FOLQJ��6KL�HW�DO���������DQG�DQ�17�&��GRPDLQ�LV�SUHVHQW�LQ�WKH�PDPPDOLDQ��

5DE���LQWHUDFWRU��5DE���),3���+DOHV�HW�DO���������:HO]�HW�DO����������7KH�Drosophilaͺ�

6<0���RUWKRORJ��&*������LV�UHTXLUHG�IRU�HIILFLHQW�GV51$�XSWDNH��D�SURFHVV�WKDW�ͻ�

UHTXLUHV�UHFHSWRU�PHGLDWHG�HQGRF\WRVLV��6DOHK�HW�DO����������&RUUHVSRQGLQJO\��sym-3�ͺͲ�

LQKLELWLRQ�PD\�OHDG�WR�D�PRGHVW�UHGXFWLRQ�LQ�WKH�VHQVLWLYLW\�RI�C. elegans�WR�51$L�IHHGLQJ�ͺͳ�

�6DOHK�HW�DO����������7KXV��DOWKRXJK�WKHLU�VSHFLILF�PROHFXODU�IXQFWLRQV�DUH�ODUJHO\�ͺʹ�

XQFKDUDFWHUL]HG��DYDLODEOH�HYLGHQFH�SRLQWV�WR�D�UROH�IRU�ERWK�6<0���DQG�6<0���LQ�ͺ͵�

YHVLFXODU�WUDIILFNLQJ�DQG�HQGRF\WRVLV�DQG�RU�HQGRF\WLF�UHF\FOLQJ���ͺͶ�

�ͺͷ�

:H�SURSRVH�WKDW�6<0���DQG�6<0���PD\�FR�UHJXODWH�WKH�FHOO�VXUIDFH�WUDIILFNLQJ�RI�RQH�ͺ�

RU�PRUH�SURWHLQV�WKDW�UHJXODWH�HSLGHUPDO�VWDELOLW\��/RVV�RI�sym-3�RU�sym-4�DFWLYLW\�FRXOG�ͺ�

SRWHQWLDOO\�UHVXOW�LQ�WKH�PLVORFDOL]DWLRQ�RI�RQH�RU�PRUH�LQWHJUDO�PHPEUDQH�SURWHLQV�RU�ͺͺ�
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͵ͻ

(&0�FRPSRQHQWV�UHTXLUHG�IRU�QRUPDO�UHVLVWDQFH�WR�PHFKDQLFDO�VWUHVV��ͺͻ�

&RUUHVSRQGLQJO\��WKH�FRPELQHG�ORVV�RI�ERWK�mec-8�DQG�HLWKHU�sym-3�RU�sym-4�DFWLYLW\�ͻͲ�

PRVW�OLNHO\�WR�D�V\QHUJLVWLF�HIIHFW�RQ�WKH�HSLGHUPLV�DQG�WKH�REVHUYHG�V\QWKHWLF�ͻͳ�

SKHQRW\SH��6<0���DQG�6<0���PD\�UHJXODWH�WKH�VHFUHWLRQ�RI�D(&0�SURWHLQV��VXFK�DV�ͻʹ�

)%1����RU�PD\�FRQWURO�WKH�WUDIILFNLQJ�RI�LQWHJUDO�PHPEUDQH�SURWHLQV�UHTXLUHG�IRU�WKH�ͻ͵�

DGKHVLRQ�RI�HSLGHUPDO�FHOOV�WR�WKH�D(&0�RU�SRVVLEO\�RWKHU�FHOO�W\SHV��:H�QRWH�WKDW�WKH�ͻͶ�

ODFN�RI�DQ\�PROWLQJ�GHIHFW�LQ�mec-8; sym-3�DQG�mec-8; sym-4�PXWDQWV��D�SKHQRW\SH�ͻͷ�

REVHUYHG�IROORZLQJ�VWURQJ�ORVV�RI�IXQFWLRQ�RI�fbn-1��LV�SHUKDSV�PRVW�FRQVLVWHQW�ZLWK�ͻ�

6<0���DQG�6<0���DFWLQJ�RQ�D�WDUJHW�GLVWLQFW�IURP�)%1����,Q�DQ\�FDVH��WKH�UROHV�RI�ͻ�

0(&����6<0���DQG�6<0���LQ�PRUSKRJHQHVLV�DUH�UHYHDOHG�RQO\�XQGHU�JHQHWLF�ͻͺ�

FRQGLWLRQV�LQ�ZKLFK�RYHUODSSLQJ�RU�UHGXQGDQW�IXQFWLRQV�DUH�LQKLELWHG��)XUWKHU�VWXGLHV�WR�ͻͻ�

IXOO\�XQGHUVWDQG�WKH�EDVLV�IRU�PRUSKRJHQHVLV�DQG�WKH�UROH�RI�WKH�D(&0�LQ�GHYHORSPHQW�ͺͲͲ�

DUH�DOVR�OLNHO\�WR�UHTXLUH�DSSURDFKHV�WKDW�DGGUHVV�DQG�RYHUFRPH�OLPLWDWLRQV�LPSRVHG�E\�ͺͲͳ�

JHQHWLF�UHGXQGDQF\��ͺͲʹ�

� �ͺͲ͵�
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0DWHULDOV�DQG�PHWKRGV�ͺͲͶ�

6WUDLQV�DQG�PDLQWHQDQFH��ͺͲͷ�

$OO�VWUDLQV�ZHUH�FXOWXUHG�RQ�QHPDWRGH�JURZWK�PHGLXP��1*0��VXSSOHPHQWHG�ZLWK�E. coli�ͺͲ�

23���DV�D�IRRG�VRXUFH�DFFRUGLQJ�WR�VWDQGDUG�SURWRFROV��6WLHUQDJOH��������DQG�ZHUH�ͺͲ�

PDLQWDLQHG�DW����&�H[FHSW�IRU�VWUDLQV�FRQWDLQLQJ�WKH�sqt-3(e2117) DOOHOH��6WUDLQV�XVHG�LQ�ͺͲͺ�

WKLV�VWXG\�LQFOXGHG�1���63�����>sym-3(mn618 ) X@��63�����>sym-4(mn619) X@��:<����ͺͲͻ�

>mec-8(u74) I; sym-3(mn618) X; mnEx169 (sym-3(+);sur-5::GFP)@��:<����>mec-8(u74) ͺͳͲ�

I; sym-4(mn619) X; fdEx226 (sym-4(+); sur-5:GFP; Phsp-16::peel-1@��63�����>mec-8(u74) ͺͳͳ�

I; mnEx2 (mec-8(+); pRF4rol-6(su1006d))@��:<����>mec-8(u74) I; pha-1(e2123ts) III; ͺͳʹ�

sym-3(mn618) X; mnEx169@��:<����>mec-8(u74) I; pha-1(tm3671) III; sym-3(mn618) X; ͺͳ͵�

mnEx169; fdEx201 (PBX(pha-1(+); sur-5::RFP)@��:<����>lin-35(n745) I; sym-3(mn618) ͺͳͶ�

X@��:<����>lin-35(n745) I; sym-4(mn619) X@��*(���>pha-1(e2123ts) III@��:<����>pha-ͺͳͷ�

1(tm3671) III; fdEx183��S%;��sur-5::GFP�@��&+%���>fbn-1(ns67) III; oyIs44 [odr-1::RFP] ͺͳ�

V@��&+%���>fbn-1(ns283) unc-32(e189) III; kyIs136 (str-2pro::GFP) X@��:<�����>fbn-ͺͳ�

1(tm290) III; fdEx249 (sur-5::GFP; fbn-1(+)-fosmid wrm0635cH08)@��:<�����>fbn-ͺͳͺ�

1(ns67) III; oyIs44 V; sym-3(mn618) X; mnEx169@��:<�����>fbn-1(ns67) III; oyIs44 V; ͺͳͻ�

sym-4(mn619); fdEx225 (sym-4(+); sur-5::GFP@��:<�����>mec-8(u74) I; fbn-1(ns67) III; ͺʹͲ�

oyIs44; fdEx249@��:<�����>fbn-1(tm290) III; sym-3(mn618) X; fdEx249@��:<�����>fbn-ͺʹͳ�

1(tm290) III; oyIs44 V; sym-3(mn618) X; fdEx249@��:<�����>mec-8(u74) I; fbn-1(tm290) ͺʹʹ�

III; fdEx249@��&%�����>sqt-3(e2117) V@��mec-8(u74) I; sqt-3(e2117) V@��$5)����ͺʹ͵�

>aaaEx32 (Pfbn-1::gfp-pest + Pttx-3::GFP)@��$5)����>aaaEx33 (fbn-1∆49-ͺʹͶ�

2418::mCherry+ Pmyo-2::GFP)@��:<�����>fbn-1(ns67); aaaEx32@��*1����>pgEx116 (unc-ͺʹͷ�
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0DWHULDOV�DQG�PHWKRGV�ͺͲͶ�

6WUDLQV�DQG�PDLQWHQDQFH��ͺͲͷ�

$OO�VWUDLQV�ZHUH�FXOWXUHG�RQ�QHPDWRGH�JURZWK�PHGLXP��1*0��VXSSOHPHQWHG�ZLWK�E. coli�ͺͲ�

23���DV�D�IRRG�VRXUFH�DFFRUGLQJ�WR�VWDQGDUG�SURWRFROV��6WLHUQDJOH��������DQG�ZHUH�ͺͲ�

PDLQWDLQHG�DW����&�H[FHSW�IRU�VWUDLQV�FRQWDLQLQJ�WKH�sqt-3(e2117) DOOHOH��6WUDLQV�XVHG�LQ�ͺͲͺ�

WKLV�VWXG\�LQFOXGHG�1���63�����>sym-3(mn618 ) X@��63�����>sym-4(mn619) X@��:<����ͺͲͻ�

>mec-8(u74) I; sym-3(mn618) X; mnEx169 (sym-3(+);sur-5::GFP)@��:<����>mec-8(u74) ͺͳͲ�

I; sym-4(mn619) X; fdEx226 (sym-4(+); sur-5:GFP; Phsp-16::peel-1@��63�����>mec-8(u74) ͺͳͳ�

I; mnEx2 (mec-8(+); pRF4rol-6(su1006d))@��:<����>mec-8(u74) I; pha-1(e2123ts) III; ͺͳʹ�

sym-3(mn618) X; mnEx169@��:<����>mec-8(u74) I; pha-1(tm3671) III; sym-3(mn618) X; ͺͳ͵�

mnEx169; fdEx201 (PBX(pha-1(+); sur-5::RFP)@��:<����>lin-35(n745) I; sym-3(mn618) ͺͳͶ�

X@��:<����>lin-35(n745) I; sym-4(mn619) X@��*(���>pha-1(e2123ts) III@��:<����>pha-ͺͳͷ�

1(tm3671) III; fdEx183��S%;��sur-5::GFP�@��&+%���>fbn-1(ns67) III; oyIs44 [odr-1::RFP] ͺͳ�

V@��&+%���>fbn-1(ns283) unc-32(e189) III; kyIs136 (str-2pro::GFP) X@��:<�����>fbn-ͺͳ�

1(tm290) III; fdEx249 (sur-5::GFP; fbn-1(+)-fosmid wrm0635cH08)@��:<�����>fbn-ͺͳͺ�

1(ns67) III; oyIs44 V; sym-3(mn618) X; mnEx169@��:<�����>fbn-1(ns67) III; oyIs44 V; ͺͳͻ�

sym-4(mn619); fdEx225 (sym-4(+); sur-5::GFP@��:<�����>mec-8(u74) I; fbn-1(ns67) III; ͺʹͲ�

oyIs44; fdEx249@��:<�����>fbn-1(tm290) III; sym-3(mn618) X; fdEx249@��:<�����>fbn-ͺʹͳ�

1(tm290) III; oyIs44 V; sym-3(mn618) X; fdEx249@��:<�����>mec-8(u74) I; fbn-1(tm290) ͺʹʹ�

III; fdEx249@��&%�����>sqt-3(e2117) V@��mec-8(u74) I; sqt-3(e2117) V@��$5)����ͺʹ͵�

>aaaEx32 (Pfbn-1::gfp-pest + Pttx-3::GFP)@��$5)����>aaaEx33 (fbn-1∆49-ͺʹͶ�

2418::mCherry+ Pmyo-2::GFP)@��:<�����>fbn-1(ns67); aaaEx32@��*1����>pgEx116 (unc-ͺʹͷ�

�
�
�
�
�

Ͷͳ

70-TSmod; myo3::mCherry)@��*1����>pgEx131��unc-70��DD��Sunc-122��5)3�@��*1����ͺʹ�

>pgEx126��unc-70�75$)���Sunc-122��5)3�@��*1����>pgIs22��unc-70(N-TSMod)), oxIs95 ͺʹ�

(myo2::gfp; pdi-2::unc-70)V@��:<�����>pha-1(tm3671) III; fdEx182; pgEx116@��*1����ͺʹͺ�

>unc-70(s1502)V; oxIs95 IV; pgEx126@��*1����>unc-70(s1502)V; oxIs95IV; pgEx131@,ͺʹͻ�

*1����>unc-70(s1502) V; oxIs95 IV; pgIs22@��15����>rde-1(ne219) V; kzIs9 ͺ͵Ͳ�

(pKK1260(lin-26p::nls::GFP); pKK1253(lin-26p::rde-1); pRF6(rol-6(su1006))@��:<�����ͺ͵ͳ�

>mec-8(u74) X; rde-1(ne219) V; kzIs9@��ͺ͵ʹ�

�ͺ͵͵�

7HQVLRQ�VHQVRU�VWXGLHV��ͺ͵Ͷ�

*HQHUDWLRQ�RI�WUDQVJHQLF�DQLPDOV��$�GHWDLOHG�GHVFULSWLRQ�RI�WKH�PROHFXODU�FORQLQJ�RI�WKH�ͺ͵ͷ�

unc-70�F'1$�DQG�760RG�GHULYDWLYHV�LV�IRXQG�LQ�.ULHJ�HW�DO��������7UDQVJHQHVLV�ZDV�ͺ͵�

SHUIRUPHG�E\�PLFURLQMHFWLRQ�IROORZLQJ�VWDQGDUG�SURFHGXUHV��:H�DOVR�DVVD\HG�WKH�DELOLW\�ͺ͵�

RI�WKH�81&����760RG��DV�ZHOO�DV�WKH�ORZ�)5(7��KLJK�)5(7�DQG�QR�IRUFH�WUDQVJHQHV�WR�ͺ͵ͺ�

UHVFXH�WKH�ORFRPRWLRQ�GHIHFW�RI�unc-70(s1502) PXWDQWV��7R�GR�VR��ZH�SODFHG�WUDQVJHQLF�ͺ͵ͻ�

DQLPDOV�RQWR�IUHVK�DJDU�SODWHV�DQG�UHFRUGHG�VKRUW�PRYLHV�����PLQ��DQG�FRPSDUHG�WKH�ͺͶͲ�

PRYHPHQW��FXUYDWXUH�PDWULFHV��RI�WUDQVJHQLF�DQLPDOV�WR�WKH�SDUHQWDO�unc-ͺͶͳ�

70(s1502);oxIs95 PXWDQWV��+DPPDUOXQG�HW�DO���������DQG�WR�ZLOG�W\SH�DQLPDOV��$OO�ͺͶʹ�

FRQVWUXFWV�>81&����760RG��pgEx116��81&����75$)��pgEx126��81&�����DD��ͺͶ͵�

pgEx131�DQG�81&����1�760RG��pgIs22@�ZHUH�FDSDEOH�RI�UHVWRULQJ�ORFRPRWLRQ�WR�ͺͶͶ�

SDUDO\]HG�unc-70(s1502);oxIs95�DGXOWV��GDWD�QRW�VKRZQ���ͺͶͷ�

�ͺͶ�

,PDJLQJ�DFTXLVLWLRQ��)|UVWHU�UHVRQDQFH�HQHUJ\�WUDQVIHU��)5(7��LPDJHV�ZHUH�DFTXLUHG�ͺͶ�



�
�
�
�
�

Ͷʹ

DQG�SURFHVVHG�DV�GHVFULEHG�LQ�GHWDLO�LQ�.ULHJ�HW�DO��������,Q�VKRUW��WKUHH�LPDJHV�IRU�HDFK�ͺͶͺ�
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,PDJH�SURFHVVLQJ��7KH�UDZ�)5(7�LPDJH�ZDV�EDFNJURXQG�VXEWUDFWHG�DQG�FRUUHFWHG�IRU�ͺͷͻ�
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DUH�WKH�PHDVXUHG�EOHHGWKURXJK�IDFWRUV�IRU�WKH�DFFHSWRU�DQG�WKH�GRQRU�FKDQQHO��ͺʹ�

UHVSHFWLYHO\��.ULHJ�HW�DO����������DQG�L�M�DUH�WKH�SL[HO�FRRUGLQDWHV��7KH�ILQDO�)5(7�LQGH[�ͺ͵�
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ிήொವή

ఝವ ఝಲൗ

ାሺிήொವή
ఝವ ఝಲൗ ሻ

�RQ�D�SL[HO�E\�SL[HO�EDVLV��&KHQ�ͺͶ�
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)5(7�FKDQQHO�LQWHQVLW\��QG�LV�WKH�TXDQWXP�\LHOG�RI�WKH�GRQRU�IOXRURSKRUH�DQG�ZDV�ͺ�
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�������$�>�×�@�PHGLDQ�ILOWHU�ZDV�DSSOLHG�WR�UHPRYH�KLJK�IUHTXHQF\�QRLVH�LQ�WKH�)5(7�ͺͻ�

PDS����ͺͲ�

)LQDO�TXDQWLILFDWLRQ�DQG�52,�VHOHFWLRQ��7KH�)5(7�LQGH[�LPDJH�ZDV�TXDQWLILHG�E\�ͺͳ�

PDQXDOO\�VHOHFWLQJ�D�ER[��UHJLRQ�RI�LQWHUHVW��52,���)LJXUH����RYHU�WKH�SXWDWLYH�SKDU\Q[�ͺʹ�

DWWDFKPHQW�VLWH�WR�WKH�HSLGHUPLV��VHQVRU\�GHSUHVVLRQ�UHJLRQ��6'5���0RUH�VSHFLILFDOO\��ͺ͵�

7KH�6'5�52,V�ZHUH�LGHQWLILHG�DV�WKH�DUHD�RI�WKH�KLJKHVW�LQWHQVLW\�DQG�FXUYDWXUH�DURXQG�ͺͶ�

WKH�VHQVRU\�GHSUHVVLRQ�RI�WKH�HSLGHUPLV��,Q�pha-1�PXWDQWV��WKH�VHQVRU\�GHSUHVVLRQ�ZDV�ͺͷ�

LGHQWLILHG�DV�WKH�UHJLRQ�GLUHFWO\�DQWHULRU�WR�WKH��QRQ�DWWDFKHG��SULPRUGLDO�SKDU\Q[��$�ͺ�

VHFRQG�52,��QRQ�6'5��ZDV�WKHQ�FKRVHQ�WKDW�HQFRPSDVVHG�WKH�UHPDLQGHU�RI�WKH�ͺ�

HPEU\R��H[FOXGLQJ�WKH�6'5��DQG��WKHUHIRUH��ZDV�ODUJHU�WKDQ�WKH�52,�RI�WKH�6'5��7KH�ͺͺ�

UDWLRQDO�ZDV�WR�FUHDWH�DQ�CLQWHUQDO¶�UHIHUHQFH�YDOXH��WR�ZKLFK�WKH�6'5�FDQ�EH�FRPSDUHG��ͺͻ�

ZKLFK�LV�LQGHSHQGHQW�RI�GLIIHUHQFHV�LQ�VHQVRU�H[SUHVVLRQ�OHYHO��YDULDWLRQV�LQ�ͺͺͲ�

EOHHGWKURXJK��EOHDFKLQJ��DQG�GRZQVWUHDP�LPDJH�SURFHVVLQJ�SURFHGXUHV��DV�HYHU\�SL[HO�ͺͺͳ�

LQ�DQ�LPDJH�KDV�WKH�H[DFW�VDPH�KLVWRU\��%HFDXVH�WKH�SUHFLVH�VL]H�RI�WKH�52,V�YDULHG�ͺͺʹ�

EHWZHHQ�HPEU\RV��WKH�QXPEHU�RI�SL[HOV�ZLWKLQ�LQGLYLGXDO�6'5�52,V�DQG�QRQ�6'5�52,V�ͺͺ͵�

ZDV�DOVR�YDULDEOH��$�SDLUZLVH�FRPSDULVRQ�EHWZHHQ�6'5�DQG�QRQ�6'5V�ZLWKLQ�LQGLYLGXDO�ͺͺͶ�

HPEU\RV�ZDV�FDUULHG�RXW�WR�DVVHVV�YDULDWLRQV�RI�)5(7�YDOXHV�LQGHSHQGHQW�RI�GLIIHUHQW�ͺͺͷ�

H[SUHVVLRQ�OHYHOV�DPRQJ�GLIIHUHQW�HPEU\RV���ͺͺ�

�ͺͺ�

7R�HYDOXDWH�WKH�TXDOLW\�RI�RXU�PHDVXUHPHQWV�DQG�UREXVWQHVV�DJDLQVW�XQFRQWUROOHG�ͺͺͺ�

FKDQJHV�LQ�LQWHQVLW\�GXH�WR�VWRFKDVWLF�VKRW�QRLVH��ZH�FDOFXODWHG�WKH�XQFHUWDLQW\�RI�WKH�ͺͺͻ�
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)5(7�YDOXHV�GHULYHG�IURP�81&����1�760RG��HPEU\RV��VLQFH�WKH\�GR�QRW�VKRZ�ͺͻͲ�

GLIIHUHQFHV�LQ�)5(7�GXH�WR�WHQVLRQ��LQ�HDFK�SL[HO�E\�HUURU�SURSDJDWLRQ��%HUQH\�DQG�ͺͻͳ�

'DQXVHU���������3L[HOV�ZLWK�ORZ�LQWHQVLW\�VKRZ�KLJK�XQFHUWDLQW\��7R�PLQLPL]H�WKH�LPSDFW�ͺͻʹ�

RI�WKLV�VRXUFH�RI�HUURU��ZH�OLPLWHG�RXU�DQDO\VLV�WR�WKRVH�SL[HOV�ZLWKLQ�HDFK�52,�ZKRVH�ͺͻ͵�

LQWHQVLW\�H[FHHGHG�D�WKUHVKROG��7KLV�VWUDWHJ\�DOVR�VHOHFWV�GRPDLQV�LQ�ZKLFK�WKH�VHQVRU�ͺͻͶ�

LV�FRQFHQWUDWHG��L�H� FHOO�FRUWLFHV��DQG�H[FOXGHV�WKRVH�WKDW�ODFN�VHQVRU�PROHFXOHV��L�H�ͺͻͷ�

F\WRSODVP���1R�VLJQLILFDQW�FRUUHODWLRQ�RI�WKH�)5(7�LQGH[�ZLWK�WKH�H[SUHVVLRQ�OHYHO�ͺͻ�

�DFFHSWRU�FRXQWV��ZDV�REVHUYHG��LQGLFDWLQJ�WKDW�LQWHUPROHFXODU�)5(7�KDG�D�QHJOLJLEOH�ͺͻ�

FRQWULEXWLRQ�WR�WKH�ILQDO�)5(7�LQGH[�LPDJH��GDWD�QRW�VKRZQ���.LQJ�HW�DO�����������ͺͻͺ�

6WDWLVWLFDO�HYDOXDWLRQ��)5(7�LQGH[�YDOXHV�IURP�GLIIHUHQW�SODQHV�HQFRPSDVVLQJ�WKH�ͺͻͻ�

EXFFDO�FDYLW\�ZLWKLQ�D�JLYHQ�HPEU\R�ZHUH�SRROHG��DQG�WKH�DYHUDJH�ZDV�WUHDWHG�DV�DQ�ͻͲͲ�

H[SHULPHQWDO�YDOXH��6WDWLVWLFDO�VLJQLILFDQFH�ZDV�DVVHVVHG�XVLQJ�D�WZR�WDLOHG�W�WHVW�WR�ͻͲͳ�

FRPSDUH�LQWUD�HPEU\RQLF�52,V�DQG�52,V�EHWZHHQ�HPEU\RV��'DWD�ZHUH�QRUPDOO\�ͻͲʹ�

GLVWULEXWHG�DV�GHWHUPLQHG�XVLQJ�WKH�-DUTXH�%HUD�WHVW�IRU�QRUPDOLW\�DQG�H[KLELWHG�HTXDO�ͻͲ͵�

YDULDQFH�DV�MXGJHG�E\�/HYHQH¶V�WHVW��&RPSDULVRQ�RI�)5(7�YDOXHV�ZDV�FDUULHG�RXW�XVLQJ�ͻͲͶ�

D�6WXGHQW¶V�7�WHVW�DQG�SDLUHG�7�WHVWV��ZKHUH�DSSOLFDEOH��6XSSOHPHQWDU\�)LOH����DQG�WKH�ͻͲͷ�

0DQQ�:KLWQH\�8�WHVW��GDWD�QRW�VKRZQ���ͻͲ�

�ͻͲ�

7LOLQJ�DUUD\�VWXGLHV��ͻͲͺ�

:LOG�W\SH�C. elegans��1���DQG�mec-8�u314��DQLPDOV�ZHUH�JURZQ�DW���°&�RQ�KLJK�ͻͲͻ�

SHSWRQH�SODWHV��=KDQJ�HW�DO���������XQWLO�JUDYLG��(PEU\RV�ZHUH�H[WUDFWHG�ZLWK�D�VROXWLRQ�ͻͳͲ�
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�DFFHSWRU�FRXQWV��ZDV�REVHUYHG��LQGLFDWLQJ�WKDW�LQWHUPROHFXODU�)5(7�KDG�D�QHJOLJLEOH�ͺͻ�

FRQWULEXWLRQ�WR�WKH�ILQDO�)5(7�LQGH[�LPDJH��GDWD�QRW�VKRZQ���.LQJ�HW�DO�����������ͺͻͺ�

6WDWLVWLFDO�HYDOXDWLRQ��)5(7�LQGH[�YDOXHV�IURP�GLIIHUHQW�SODQHV�HQFRPSDVVLQJ�WKH�ͺͻͻ�

EXFFDO�FDYLW\�ZLWKLQ�D�JLYHQ�HPEU\R�ZHUH�SRROHG��DQG�WKH�DYHUDJH�ZDV�WUHDWHG�DV�DQ�ͻͲͲ�

H[SHULPHQWDO�YDOXH��6WDWLVWLFDO�VLJQLILFDQFH�ZDV�DVVHVVHG�XVLQJ�D�WZR�WDLOHG�W�WHVW�WR�ͻͲͳ�

FRPSDUH�LQWUD�HPEU\RQLF�52,V�DQG�52,V�EHWZHHQ�HPEU\RV��'DWD�ZHUH�QRUPDOO\�ͻͲʹ�

GLVWULEXWHG�DV�GHWHUPLQHG�XVLQJ�WKH�-DUTXH�%HUD�WHVW�IRU�QRUPDOLW\�DQG�H[KLELWHG�HTXDO�ͻͲ͵�

YDULDQFH�DV�MXGJHG�E\�/HYHQH¶V�WHVW��&RPSDULVRQ�RI�)5(7�YDOXHV�ZDV�FDUULHG�RXW�XVLQJ�ͻͲͶ�

D�6WXGHQW¶V�7�WHVW�DQG�SDLUHG�7�WHVWV��ZKHUH�DSSOLFDEOH��6XSSOHPHQWDU\�)LOH����DQG�WKH�ͻͲͷ�

0DQQ�:KLWQH\�8�WHVW��GDWD�QRW�VKRZQ���ͻͲ�

�ͻͲ�

7LOLQJ�DUUD\�VWXGLHV��ͻͲͺ�

:LOG�W\SH�C. elegans��1���DQG�mec-8�u314��DQLPDOV�ZHUH�JURZQ�DW���°&�RQ�KLJK�ͻͲͻ�

SHSWRQH�SODWHV��=KDQJ�HW�DO���������XQWLO�JUDYLG��(PEU\RV�ZHUH�H[WUDFWHG�ZLWK�D�VROXWLRQ�ͻͳͲ�
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WKDW�FRQWDLQHG���0�1D2+�DQG�����EOHDFK��LQ�ZDWHU��7RWDO�51$�IURP�HPEU\RV�ZDV�ͻͳͳ�

H[WUDFWHG�XVLQJ�7UL5HDJHQW��6LJPD��DQG�FOHDQHG�XVLQJ�51HDV\�FROXPQV��4,$*(1��ͻͳʹ�

DFFRUGLQJ�WR�WKH�PDQXIDFWXUHU¶V�SURWRFRO��3XULILHG�51$�ZDV�WKHQ�WUHDWHG�ZLWK����8�ͻͳ͵�

'1DVH�,��5RFKH��IRU����PLQ�LQ�����µO��×�2QH�3KRU�$OO�EXIIHU��$PHUVKDP���7KH�51$�ͻͳͶ�

ZDV�WKHQ�UH�SXULILHG�ZLWK�51HDV\�FROXPQV��4,$*(1��DQG����O�UDQGRP�KH[DPHUV����ͻͳͷ�

�J��O��ZDV�DGGHG�WR�����J�SXULILHG�WRWDO�51$�WRJHWKHU�ZLWK�UHYHUVH�WUDQVFULSWDVH��7KH�ͻͳ�

�GV�F'1$�ZDV�WKHQ�SXULILHG�XVLQJ�4,$*(1�3&7�SXULILFDWLRQ�FROXPQV��DQG�����J�RI�ͻͳ�

�GV�F'1$�ZDV�GLJHVWHG�DQG�ODEHOHG�XVLQJ�VWDQGDUG�$II\PHWUL[�PHWKRGV��7KH�ͻͳͺ�

K\EULGL]DWLRQ�FRFNWDLO�ZDV�LQMHFWHG�LQWR�DQ�$II\PHWUL[�*HQH&KLS�C. elegans�7LOLQJ����5�ͻͳͻ�

$UUD\��+\EULGL]HG�PLFURDUUD\V�ZHUH�ZDVKHG�DQG�VFDQQHG�DFFRUGLQJ�WR�FKDSWHU���RI�WKH�ͻʹͲ�

*HQH&KLS�:KROH�7UDQVFULSW��:7��'RXEOH�6WUDQGHG�7DUJHW�$VVD\�0DQXDO�ͻʹͳ�

�KWWSV���ZZZ�DII\PHWUL[�FRP�VXSSRUW�GRZQORDGV�PDQXDOV�ZWBGEOHBVWUDQGBWDUJHWBDVVD\Bͻʹʹ�

PDQXDO�SGI���)RU�UHYHUVH�WUDQVFULSWDVH�3&5�VWXGLHV�RI�VHOHFW�0(&���WDUJHWV�LGHQWLILHG�ͻʹ͵�

E\�WKH�WLOLQJ�DUUD\��)LJXUH���±�ILJXUH�VXSSOHPHQW�����WRWDO�51$�XVHG�IRU�WKH�WLOOLQJ�DUUD\�ͻʹͶ�

H[SHULPHQWV�ZDV�UHYHUVH�WUDQVFULEHG�XVLQJ�ROLJR�G7�SULPHUV�DQG�DPSOLILHG�XVLQJ�ͻʹͷ�

VSHFLILF�SULPHUV�IRU�HDFK�JHQH�UHJLRQ��6XSSOHPHQWDU\�)LOH����IRU����F\FOHV���ͻʹ�

�ͻʹ�

3&5�DQDO\VLV�RI�fbn-1��ͻʹͺ�

7RWDO�51$�IURP�1��DQG�mec-8(u74)�HPEU\RV�ZDV�LVRODWHG�XVLQJ�7UL]RO�DQG�SXULILHG�RQ�ͻʹͻ�

51HDV\�PLQLFROXPQV��4,$*(1���F'1$�ZDV�SUHSDUHG�IURP���µJ�51$�XVLQJ�D�ͻ͵Ͳ�

6XSHU6FULSW�,,�ILUVW�VWUDQG�V\QWKHVLV�V\VWHP��,QYLWURJHQ��DQG�DQDO\]HG�E\�3&5�����DQG�ͻ͵ͳ�

���F\FOHV��XVLQJ�WKH�IROORZLQJ�SULPHUV���¶�&$$&$*$*7&$7&&*$$*&7��¶�DQG��¶�ͻ͵ʹ�
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7*&$*77*7**7**7**7$**7��¶��ZKLFK�DQQHDO�WR�H[RQ����DQG�H[RQ����RI�fbn-1��ͻ͵͵�

UHVSHFWLYHO\����¶��*$&$**$$$$$&&$$&7$&7$$$��¶�DQG��¶��ͻ͵Ͷ�

7*7*$&7*7**$*&$$$*$*$7*��¶��ZKLFK�DQQHDO�WR�H[RQ����DQG�H[RQ����RI�fbn-1��ͻ͵ͷ�

UHVSHFWLYHO\��DQG��¶�7*7&77&&$**$777$&7**$*��¶�DQG��¶�ͻ͵�

7$&$7$&7*&*77&***7*��¶��ZKLFK�DQQHDO�WR�H[RQ����DQG�H[RQ����RI�fbn-1��ͻ͵�

UHVSHFWLYHO\���ͻ͵ͺ�

�ͻ͵ͻ�

51$L��ͻͶͲ�

51$L�IHHGLQJ�ZDV�GRQH�ZLWK�VWUDLQV�IURP�WKH�*HQHVHUYLFH�/LEUDU\��XVLQJ�WKH�VWDQGDUG�ͻͶͳ�

IHHGLQJ�SURWRFRO��$KULQJHU���������&RQWURO�51$L�IHHGLQJ�DVVD\V�ZHUH�FDUULHG�RXW�XVLQJ�D�ͻͶʹ�

EDFWHULDO�VWUDLQ�FDUU\LQJ�WKH�51$L�YHFWRU�S')��������ZKLFK�SURGXFHV�DQ�a����ES�ͻͶ͵�

GV51$�WKDW�LV�QRW�KRPRORJRXV�WR�DQ\�C. elegans�JHQH��7LPPRQV�HW�DO����������51$L�ͻͶͶ�

K\SHUVHQVLWLYH�PXWDWLRQV�XVHG�LQFOXGHG�lin-35(n745) �/HKQHU�HW�DO���������:DQJ�HW�DO���ͻͶͷ�

������DQG�rrf-3(pk1426) �6LPPHU�HW�DO����������)RU�let-502(RNAi)�RI�mec-8; fbn-1�ͻͶ�

PXWDQWV��GV51$�WDUJHWLQJ�let-502�H[RQ���ZDV�LQMHFWHG�LQWR�3�V�DW�D�FRQFHQWUDWLRQ�RI�ͻͶ�

a����QJ��O�DQG�)�V�ODLG�EHWZHHQ���±���KRXUV�SRVW�LQMHFWLRQ�ZHUH�VFRUHG��ͻͶͺ�

�ͻͶͻ�

0RVDLF�DQDO\VLV��ͻͷͲ�

0RVDLF�DQDO\VLV�ZDV�FDUULHG�RXW�XVLQJ�VWUDLQV�:<������fbn-1(tm290); sym-4(mn619); ͻͷͳ�

fdEx249[fbn-1(+); sur-5::GFP]��DQG�:<������mec-8(u74)��fbn-1(tm290); fdEx249�ͻͷʹ�

IROORZLQJ�HVWDEOLVKHG�SURWRFROV��<RFKHP�HW�DO���������<RFKHP����������ͻͷ͵�

�ͻͷͶ�
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������DQG�rrf-3(pk1426) �6LPPHU�HW�DO����������)RU�let-502(RNAi)�RI�mec-8; fbn-1�ͻͶ�

PXWDQWV��GV51$�WDUJHWLQJ�let-502�H[RQ���ZDV�LQMHFWHG�LQWR�3�V�DW�D�FRQFHQWUDWLRQ�RI�ͻͶ�

a����QJ��O�DQG�)�V�ODLG�EHWZHHQ���±���KRXUV�SRVW�LQMHFWLRQ�ZHUH�VFRUHG��ͻͶͺ�

�ͻͶͻ�

0RVDLF�DQDO\VLV��ͻͷͲ�

0RVDLF�DQDO\VLV�ZDV�FDUULHG�RXW�XVLQJ�VWUDLQV�:<������fbn-1(tm290); sym-4(mn619); ͻͷͳ�
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([SUHVVLRQ�DQDO\VLV�DQG�'1$�FRQVWUXFWV��ͻͷͷ�

7R�JHQHUDWH�3fbn-1��*)3�3(67��QXFOHRWLGHV��������±��������RI�&KURPRVRPH�,,,�ZHUH�ͻͷ�

DPSOLILHG�IURP�1��DQG�VSOLFHG�WR�WKH�gfp-pest�FDVVHWWH�IURP�S$)�����)UDQG�HW�DO���������ͻͷ�

XVLQJ�3&5�PHWKRGV��:H�QRWH�WKDW�VWUDLQV�H[SUHVVLQJ�3fbn-1��*)3�3(67�DOVR�FRQWDLQ�D�ͻͷͺ�

3ttx-3��*)3�PDUNHU��ZKLFK�LV�H[SUHVVHG�LQ�$,<�QHXURQV�EXW�QRW�LQ�HSLGHUPDO�FHOOV��+REHUW�ͻͷͻ�

HW�DO����������7R�JHQHUDWH�WKH�PLQL�fbn-1��P&KHUU\��fbn-1∆���������P&KHUU\��IXVLRQ�ͻͲ�

JHQH��QXFOHRWLGHV��������±��������RI�&KURPRVRPH�,,,��ZKLFK�FRQWDLQ�WKH�SUHVXPSWLYH�ͻͳ�

fbn-1�SURPRWHU�DQG�ILUVW����FRGRQV��ZHUH�DPSOLILHG�IURP�1��'1$�DQG�FORQHG�LQWR�ͻʹ�

S8&����7KHQ�QXFOHRWLGHV��������±��������RI�&KURPRVRPH�,,,��ZKLFK�FRQWDLQ�WKH�ODVW�ͻ͵�

����FRGRQV�DQG�QDWLYH��¶�875�RI�fbn-1��ZHUH�DPSOLILHG�IURP�1��DQG�LQVHUWHG�ͻͶ�

GRZQVWUHDP�RI�WKH�IRUPHU�IUDJPHQW��SURGXFLQJ�SODVPLG�S90����7KH�P&KHUU\�FDVVHWWH�ͻͷ�

IURP�.3�����ZDV�WKHQ�LQVHUWHG�LQ�IUDPH�EHWZHHQ�WKH�WZR�JHQRPLF�IUDJPHQWV�XVLQJ�DQ�ͻ�

HQJLQHHUHG�1RW,�VLWH��,QMHFWLRQ�RI�'1$�FRQVWUXFWV�RU�3&5�SURGXFWV�WR�JHQHUDWH�ͻ�

H[WUDFKURPRVRPDO�DUUD\V�ZDV�FDUULHG�RXW�XVLQJ�VWDQGDUG�SURFHGXUHV��0HOOR�DQG�)LUH��ͻͺ�

�������ͻͻ�

�ͻͲ�

$�UHVFXLQJ�fbn-1�F'1$�VHTXHQFH�ZDV�3&5�DPSOLILHG�DV�WKUHH�RYHUODSSLQJ�IUDJPHQWV�ͻͳ�

�DWJWFWDF���JDDDDWWJ�������ES��JJDDDDJW���JWDFFWJF�������ES��JWDWJJFW���JDWWFWDJ�������ͻʹ�

ES��IURP�D�F'1$�OLEUDU\��JLIW�RI�&DUO�3URFNR��DQG�WKH�SODVPLG�FORQH�\N���G���JLIW�RI�<XML�ͻ͵�

.RKDUD���ZKLFK�ZHUH�WKHQ�DVVHPEOHG�LQWR�D�VLQJOH������ES�F'1$�VHTXHQFH�XVLQJ�ͻͶ�

LQWHUQDO�3VW,�DQG�6DO,�VLWHV��DW�SRVLWLRQ������ES�DQG������ES��UHVSHFWLYHO\���$������ES�ͻͷ�

fbn-1�SURPRWHU�VHTXHQFH�FDSDEOH�RI�GULYLQJ�HPEU\RQLF�*)3�H[SUHVVLRQ�ZDV�LVRODWHG�ͻ�
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�WFJDJJDJ���WWJFDJJD��DQG�DVVHPEOHG�ZLWK�WKH�fbn-1�F'1$�DV�D�6EI,�$JH,�SURPRWHU�ͻ�

IUDJPHQW�DQG�DQ�$JH,�1KH,�F'1$�IUDJPHQW�LQ�D�PRGLILHG�S3'������YHFWRU�EHDULQJ�DQ�ͻͺ�

1KH,�6SH,�XQF�����
875�IUDJPHQW��WR�FUHDWH�WKH�SODVPLG�S0+�����ͻͻ�

�ͻͺͲ�

0LFURVFRS\��ͻͺͳ�

:LWK�WKH�H[FHSWLRQ�RI�)5(7�VWXGLHV��PLFURJUDSKV�ZHUH�WDNHQ�ZLWK�D�1LNRQ�(FOLSVH�ͻͺʹ�

PLFURVFRSH��XVLQJ�D����×�REMHFWLYH��3HUFHQW�3LQ�ZDV�FDOFXODWHG�E\�FRXQWLQJ�����IROG�RU�ͻͺ͵�

ROGHU�HPEU\RV�RU�/��VWDJH�ODUYDH��)OXRUHVFHQW�FRQIRFDO�LPDJHV�ZHUH�DFTXLUHG�XVLQJ�D�ͻͺͶ�

���×�REMHFWLYH�RQ�DQ�2O\PSXV�,;����LQYHUWHG�PLFURVFRSH��,PDJH�DFTXLVLWLRQ�DQG�ͻͺͷ�

PLFURVFRSH�FRQWURO�ZHUH�FDUULHG�RXW�ZLWK�0HWDPRUSK�VRIWZDUH��0ROHFXODU�'HYLFHV���ͻͺ�

�ͻͺ�

.H\KROH�VHQVRU\�GHSUHVVLRQ�GHSWK�ZDV�TXDQWLILHG�XVLQJ�2SHQODE�VRIWZDUH��.H\KROH�ͻͺͺ�

GHSWK�IRU�mec-8; sym-3�HPEU\RV�JURZQ�RQ�let-502�51$L�SODWHV�ZDV�TXDQWLILHG�HYHU\����ͻͺͻ�

PLQ�VWDUWLQJ�DW�WKH�ODWH�FRPPD�VWDJH�WKURXJK�WKH���IROG�VWDJH��mec-8; sqt-3�HPEU\R�ͻͻͲ�

NH\KROH�GHSWK�ZDV�PHDVXUHG�E\�JURZLQJ�HPEU\RV�DW���°&�VWDUWLQJ�DW�WKH���IROG�VWDJH�ͻͻͳ�

DQG�TXDQWLILHG�HYHU\����PLQ�IRU���KU���ͻͻʹ�

�ͻͻ͵�

7U\SVLQ�WUHDWPHQW�RI�HPEU\RV��ͻͻͶ�

(PEU\RV�ZHUH�REWDLQHG�E\�EOHDFKLQJ�1��DGXOWV��XVLQJ�VWDQGDUG�PHWKRGV��(PEU\RV�ͻͻͷ�

ZHUH�SHUPHDELOL]HG�E\�WUHDWPHQW�ZLWK���PJ�PO�FKLWLQDVH�IRU��±���PLQ�DW�URRP�ͻͻ�

WHPSHUDWXUH��%LDQFKL�DQG�'ULVFROO���������3HUPHDELOL]HG�PL[HG�VWDJH�HPEU\RV�ZHUH�ͻͻ�

WUHDWHG�ZLWK�WU\SVLQ��6LJPD�$OGULFK��DW�D�FRQFHQWUDWLRQ�RI���µJ�PO�IRU����PLQ�DW�URRP�ͻͻͺ�
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WHPSHUDWXUH�IROORZHG�E\�WU\SVLQ�LQKLELWRU��6LJPD�$OGULFK���ZKLFK�ZDV�DGGHG�WR�D�ͻͻͻ�

FRQFHQWUDWLRQ�RI����µJ�PO�DQG�LQFXEDWHG�IRU���PLQ��3ULHVV�DQG�+LUVK���������(PEU\RV�ͳͲͲͲ�
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)LJXUH����mec-8; sym-3�DQG�mec-8; sym-4�PXWDQWV�H[KLELW�DQ�DEQRUPDO�LQJUHVVLRQ�ͳͶ͵�

RI�WKH�DQWHULRU�HSLGHUPLV���$��:KHUHDV�ZLOG�W\SH�����IROG�HPEU\RV�GLVSOD\�RQO\�D�ͳͶ͵�

VKDOORZ�LQJUHVVLRQ�RI�WKH�DQWHULRU�HSLGHUPLV��VHQVRU\�GHSUHVVLRQ��DQG�OLWWOH�RU�QR�ͳͶ͵ͺ�

LQJUHVVLRQ�E\�WKH���IROG�VWDJH��mec-8; sym-3�DQG�mec-8; sym-4��GDWD�QRW�VKRZQ��ͳͶ͵ͻ�

PXWDQWV�FRQWDLQ�D�GHHS�NH\KROH�VKDSHG�LQJUHVVLRQ�WKDW�LQFUHDVHV�LQ�GHSWK�EHWZHHQ�WKH�ͳͶͶͲ�

�����DQG���IROG�VWDJHV��mec-8; sym-3�DQG�mec-8; sym-4��GDWD�QRW�VKRZQ��/��ODUYDH�DOVR�ͳͶͶͳ�

FRQWDLQ�DQ�LQJUHVVHG�SKDU\Q[��3LQ��DQG�DVVRFLDWHG�GHIRUPLWLHV�LQ�WKH�KHDG�UHJLRQ��ͳͶͶʹ�

<HOORZ�GDVKHG�OLQHV�LQGLFDWH�ODWHUDO�SKDU\QJHDO�ERUGHUV��RUDQJH�GDVKHG�OLQHV��WKH�ͳͶͶ͵�

VHQVRU\�GHSUHVVLRQ�RU�NH\KROH��EODFN�DUURZV��SRVWHULRU�H[WHQW�RI�LQJUHVVLRQ��:KLWH�VFDOH�ͳͶͶͶ�

EDUV� �����P��EODFN�EDUV� ����P���%��4XDQWLILFDWLRQ�RI�WKH�3LQ�SKHQRW\SH�LQ�VLQJOH�DQG�ͳͶͶͷ�

GRXEOH�PXWDQWV�DQG�LQ�mec-8; sym-4�GRXEOH�PXWDQWV�FRQWDLQLQJ�PXOWL�FRS\�ͳͶͶ�

H[WUDFKURPRVRPDO�DUUD\V��fdEx251�DQG�fdEx254��WKDW�H[SUHVV�WKH�fbn-1e�F'1$�LVRIRUP�ͳͶͶ�

XQGHU�WKH�FRQWURO�RI�WKH�QDWLYH�fbn-1�SURPRWHU��(UURU�EDUV�UHSUHVHQW�����&,V��)RU�ͳͶͶͺ�

DGGLWLRQDO�GHWDLOV��VHH�7DEOH���DQG�6XSSOHPHQWDU\�)LOH�����&��6SULQJ�DQG�F\OLQGHU�PRGHO�ͳͶͶͻ�

LQ�ZKLFK�WKH�SKDU\Q[�H[HUWV�DQ�LQZDUG�SXOOLQJ�IRUFH�DW�WKH�DQWHULRU�HSLGHUPLV�WKURXJKRXW�ͳͶͷͲ�

WKH�PLG�WR�ODWH�VWDJHV�RI�HPEU\RQLF�PRUSKRJHQHVLV��,Q�HPEU\R�UHSUHVHQWDWLRQV��ͳͶͷͳ�

SKDU\QJHDO�ERUGHUV�DUH�LQGLFDWHG�E\�EODFN�GDVKHG�OLQHV��LQ�F\OLQGULFDO�UHSUHVHQWDWLRQV��ͳͶͷʹ�

WKH�SKDU\Q[�LV�UHSUHVHQWHG�E\�D�VSULQJ�WKDW�LV�DWWDFKHG�WR�WKH�DQWHULRU�HSLGHUPLV�DW�WKH�ͳͶͷ͵�

GDUN�EOXH�GRW��(DUO\�FRPPD������IROG�DQG���IROG�VWDJHV�RI�HPEU\RJHQHVLV�DUH�GHSLFWHG��ͳͶͷͶ�

5HG�DUURZV�LQGLFDWH�WKH�LQZDUG�SXOOLQJ�IRUFH�RQ�WKH�HSLGHUPLV�WKDW�UHVXOWV�IURP�WKH�ͳͶͷͷ�

UHVLVWDQFH�RI�WKH�SKDU\Q[�WR�VWUHWFKLQJ��ͳͶͷ�
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)LJXUH����*HQHWLF�DQG�SKHQRW\SLF�DQDO\VHV�VXSSRUW�DQ�H[WHQVLRQ�VSULQJ�PRGHO�IRU�ͳͶͷͺ�

SKDU\QJHDO�HORQJDWLRQ���$±'��3UHGLFWHG�PRGHOV�DQG�RXWFRPHV�IRU�WHVWLQJ�WKH�ͳͶͷͻ�

K\SRWKHVLV�WKDW�WKH�HORQJDWLQJ�SKDU\Q[�H[HUWV�DQ�LQZDUG�SXOOLQJ�IRUFH�RQ�WKH�DQWHULRU�ͳͶͲ�

HSLGHUPLV��%ODFN�DUURZV�LQ�PRGHOV�VKRZ�WKH�SUHGLFWHG��DQG�REVHUYHG��RXWFRPHV��JUD\�ͳͶͳ�

DUURZV��DOWHUQDWLYH�RXWFRPHV��)RU�SDQHOV�ZLWK�',&�LPDJHV��\HOORZ�GDVKHG�OLQHV�LQGLFDWH�ͳͶʹ�

ODWHUDO�SKDU\QJHDO�ERUGHUV��RUDQJH�GDVKHG�OLQHV��WKH�VHQVRU\�GHSUHVVLRQ�RU�NH\KROH��ͳͶ͵�

EODFN�DUURZV��SRVWHULRU�H[WHQW�RI�LQJUHVVLRQ��:KLWH�VFDOH�EDUV� �����P��)RU�DGGLWLRQDO�ͳͶͶ�

GHWDLOV��VHH�7DEOH���DQG�6XSSOHPHQWDU\�)LOH�����$��,Q�mec-8; pha-1(tm3671); sym-3�ͳͶͷ�

PXWDQWV�WKDW�IDLO�WR�HVWDEOLVK�D�FRQQHFWLRQ�EHWZHHQ�WKH�SKDU\Q[�DQG�HSLGHUPLV��������ͳͶ�

GHHS�LQJUHVVLRQV�RU�NH\KROHV�DUH�QRW�REVHUYHG��ZKHUHDV�PXWDQWV�WKDW�IRUP�DQ�LQLWLDO�ͳͶ�

DWWDFKPHQW�������IRUP�D�VWHUHRW\SLFDO�NH\KROH���%��'HWDFKPHQW�RI�WKH�SKDU\Q[�IURP�WKH�ͳͶͺ�

HSLGHUPLV�DIWHU�WKH���IROG�VWDJH�LQ�mec-8; pha-1(e2123); sym-3�PXWDQWV�OHDGV�WR�ORVV�RI�ͳͶͻ�

WKH�DQWHULRU�LQJUHVVLRQ�E\�WKH���IROG�HPEU\RQLF�VWDJH�DQG�VXSSUHVVLRQ�RI�3LQ�LQ�/��ͳͶͲ�

ODUYDH���&��:KHUHDV�WKH�GHSWK�RI�WKH�NH\KROH�LQ�mec-8; sym-4�PXWDQWV�VWHDGLO\�ͳͶͳ�

LQFUHDVHV�EHWZHHQ�WKH����DQG���IROG�VWDJHV�RI�HPEU\RJHQHVLV��LQKLELWLRQ�RI�HPEU\RQLF�ͳͶʹ�

HORQJDWLRQ�SDVW�WKH���IROG�VWDJH�E\�let-502(RNAi)�SUHYHQWV�IXUWKHU�GHHSHQLQJ�RI�WKH�ͳͶ͵�

LQJUHVVLRQ��(UURU�EDUV�LQGLFDWH�����&,V��DQG�GLDJUDPPHG�HPEU\RV�GHQRWH�WKH�ͳͶͶ�

DSSUR[LPDWH�VWDJHV�RI�GHYHORSPHQW�IRU�HDFK�JHQRW\SH��Q� ���IRU�HDFK�JHQRW\SH�DW�HDFK�ͳͶͷ�

WLPH�SRLQW���'��5HYHUVDO�RI�HPEU\RQLF�HORQJDWLRQ�LQ�mec-8; sqt-3(e2117ts)�PXWDQWV�ͳͶ�

OHDGV�WR�D�GHFUHDVH�LQ�NH\KROH�GHSWK��(DFK�OLQH�LQ�WKH�SORW�UHSUHVHQWV�D�GLIIHUHQW�ͳͶ�

HPEU\R��GLDJUDPPHG�HPEU\RV�GHQRWH�WKH�DSSUR[LPDWH�VWDJHV�RI�GHYHORSPHQW��)RU�ͳͶͺ�
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SKDU\QJHDO�HORQJDWLRQ���$±'��3UHGLFWHG�PRGHOV�DQG�RXWFRPHV�IRU�WHVWLQJ�WKH�ͳͶͷͻ�

K\SRWKHVLV�WKDW�WKH�HORQJDWLQJ�SKDU\Q[�H[HUWV�DQ�LQZDUG�SXOOLQJ�IRUFH�RQ�WKH�DQWHULRU�ͳͶͲ�

HSLGHUPLV��%ODFN�DUURZV�LQ�PRGHOV�VKRZ�WKH�SUHGLFWHG��DQG�REVHUYHG��RXWFRPHV��JUD\�ͳͶͳ�

DUURZV��DOWHUQDWLYH�RXWFRPHV��)RU�SDQHOV�ZLWK�',&�LPDJHV��\HOORZ�GDVKHG�OLQHV�LQGLFDWH�ͳͶʹ�

ODWHUDO�SKDU\QJHDO�ERUGHUV��RUDQJH�GDVKHG�OLQHV��WKH�VHQVRU\�GHSUHVVLRQ�RU�NH\KROH��ͳͶ͵�

EODFN�DUURZV��SRVWHULRU�H[WHQW�RI�LQJUHVVLRQ��:KLWH�VFDOH�EDUV� �����P��)RU�DGGLWLRQDO�ͳͶͶ�

GHWDLOV��VHH�7DEOH���DQG�6XSSOHPHQWDU\�)LOH�����$��,Q�mec-8; pha-1(tm3671); sym-3�ͳͶͷ�

PXWDQWV�WKDW�IDLO�WR�HVWDEOLVK�D�FRQQHFWLRQ�EHWZHHQ�WKH�SKDU\Q[�DQG�HSLGHUPLV��������ͳͶ�

GHHS�LQJUHVVLRQV�RU�NH\KROHV�DUH�QRW�REVHUYHG��ZKHUHDV�PXWDQWV�WKDW�IRUP�DQ�LQLWLDO�ͳͶ�

DWWDFKPHQW�������IRUP�D�VWHUHRW\SLFDO�NH\KROH���%��'HWDFKPHQW�RI�WKH�SKDU\Q[�IURP�WKH�ͳͶͺ�

HSLGHUPLV�DIWHU�WKH���IROG�VWDJH�LQ�mec-8; pha-1(e2123); sym-3�PXWDQWV�OHDGV�WR�ORVV�RI�ͳͶͻ�

WKH�DQWHULRU�LQJUHVVLRQ�E\�WKH���IROG�HPEU\RQLF�VWDJH�DQG�VXSSUHVVLRQ�RI�3LQ�LQ�/��ͳͶͲ�

ODUYDH���&��:KHUHDV�WKH�GHSWK�RI�WKH�NH\KROH�LQ�mec-8; sym-4�PXWDQWV�VWHDGLO\�ͳͶͳ�

LQFUHDVHV�EHWZHHQ�WKH����DQG���IROG�VWDJHV�RI�HPEU\RJHQHVLV��LQKLELWLRQ�RI�HPEU\RQLF�ͳͶʹ�

HORQJDWLRQ�SDVW�WKH���IROG�VWDJH�E\�let-502(RNAi)�SUHYHQWV�IXUWKHU�GHHSHQLQJ�RI�WKH�ͳͶ͵�

LQJUHVVLRQ��(UURU�EDUV�LQGLFDWH�����&,V��DQG�GLDJUDPPHG�HPEU\RV�GHQRWH�WKH�ͳͶͶ�

DSSUR[LPDWH�VWDJHV�RI�GHYHORSPHQW�IRU�HDFK�JHQRW\SH��Q� ���IRU�HDFK�JHQRW\SH�DW�HDFK�ͳͶͷ�

WLPH�SRLQW���'��5HYHUVDO�RI�HPEU\RQLF�HORQJDWLRQ�LQ�mec-8; sqt-3(e2117ts)�PXWDQWV�ͳͶ�

OHDGV�WR�D�GHFUHDVH�LQ�NH\KROH�GHSWK��(DFK�OLQH�LQ�WKH�SORW�UHSUHVHQWV�D�GLIIHUHQW�ͳͶ�

HPEU\R��GLDJUDPPHG�HPEU\RV�GHQRWH�WKH�DSSUR[LPDWH�VWDJHV�RI�GHYHORSPHQW��)RU�ͳͶͺ�
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WKHVH�H[SHULPHQWV��UDUH�mec-8; sqt-3(ts)�PXWDQWV�WKDW�H[KLELWHG�D�NH\KROH�DW�WKH���IROG�ͳͶͻ�

VWDJH��a����ZHUH�DQDO\]HG�IRU�UHDVRQV�RI�H[SHULPHQWDO�FRQYHQLHQFH��ͳͶͺͲ�

�ͳͶͺͳ�

)LJXUH����3KDU\QJHDO�DWWDFKPHQW�OHDGV�WR�LQFUHDVHG�IRUFHV�DW�VHQVRU\�GHSUHVVLRQ��ͳͶͺʹ�

$�)5(7�EDVHG�760RG�LQVHUWHG�LQWR�WKH�C. elegans�β�VSHFWULQ�JHQH��unc-70��ZDV�XVHG�ͳͶͺ͵�

WR�DVVHVV�IRUFHV�LQ�OLYH�HPEU\RV���$��6FKHPDWLF�IRU�KRZ�81&����760RG��GHWHFWV�ͳͶͺͶ�

WHQVLRQ��)5(7�RFFXUV�ZKHQ�WKH�GRQRU�IOXRURSKRUH��P7)3��WUDQVIHUV�HQHUJ\�WR�D�QHDUE\�ͳͶͺͷ�

DFFHSWRU�IOXRURSKRUH��9HQXV��ZLWKLQ�WKH�VDPH�SHSWLGH��:KHQ�81&����760RG��ͳͶͺ�

H[SHULHQFHV�PHFKDQLFDO�WHQVLRQ��D�IOH[LEOH�OLQNHU�VHSDUDWLQJ�P7)3�DQG�9HQXV�LV�ͳͶͺ�

OHQJWKHQHG��OHDGLQJ�WR�UHGXFHG�)5(7�HIILFLHQF\���%±'��5HSUHVHQWDWLYH�LPDJHV�RI�ZLOG�ͳͶͺͺ�

W\SH�DQG��)�+��pha-1(tm3671)�VWUDLQV�WKDW�H[SUHVV�81&����760RG����-�/��ͳͶͺͻ�

5HSUHVHQWDWLYH�LPDJHV�RI�ZLOG�W\SH�HPEU\RV�H[SUHVVLQJ�WKH�QR�IRUFH�FRQWURO�81&����1�ͳͶͻͲ�

760RG���3DQHOV�%�)�-�GHSLFW�����IROG�HPEU\RV�DIWHU�GLUHFW�H[FLWDWLRQ�RI�WKH�9HQXV�ͳͶͻͳ�

DFFHSWRU�IOXRURSKRUH��3DQHOV�&�'�*�+�.�/�VKRZ�)5(7�PHDVXUHPHQWV�ZKHUH�SXUSOH�ͳͶͻʹ�

SL[HOV�LQGLFDWH�UHJLRQV�RI�KLJKHVW�WHQVLRQ��ORZ�)5(7���6PDOO�ZKLWH�IUDPHG�ER[HV�LQ�ͳͶͻ͵�

SDQHOV�%�&�)�*�-�.�LQGLFDWH�WKH�VHQVRU\�GHSUHVVLRQ�UHJLRQ��6'5���ZKLFK�LV�HQODUJHG�LQ�ͳͶͻͶ�

SDQHOV�'�+�/��5HG�GDVKHG�OLQHV�LQ�SDQHOV�%�&�(�)�-�.�RXWOLQH�WKH�HPEU\RV��6FDOH�EDU�LQ�ͳͶͻͷ�

%� �����P���(�,�0��)5(7�LQGLFHV�IRU�WKH�6'5�DQG�WKH�UHJLRQ�RXWVLGH�WKH�VHQVRU\�ͳͶͻ�

GHSUHVVLRQ��2XW�6'5���,QGLYLGXDO�HPEU\RV�DUH�UHSUHVHQWHG�E\�UHG�FLUFOHV��ZKLFK�DUH�ͳͶͻ�

FRQQHFWHG�E\�OLQHV�WR�LQGLFDWH�YDOXHV�DFTXLUHG�IURP�WKH�VDPH�HPEU\R��3�YDOXHV�ͳͶͻͺ�

GHSLFWHG�ZHUH�FDOFXODWHG�XVLQJ�D�7�WHVW��DOVR�VHH�6XSSOHPHQWDU\�)LOH�����1XPEHUV�DW�ͳͶͻͻ�

WKH�ERWWRP�LQGLFDWH�WKH�QXPEHU�RI�HPEU\RV�WKDW�ZHUH�DQDO\]HG�IRU�HDFK�FRQGLWLRQ��(DFK�ͳͷͲͲ�
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SRLQW�LV�DQ�DYHUDJH�RI�a����IUDPHV�IURP�D�]�VWDFN�HQFRPSDVVLQJ�WKH�HPEU\R��VHH�ͳͷͲͳ�

0HWKRGV�IRU�GHWDLOV���ͳͷͲʹ�

�ͳͷͲ͵�

)LJXUH����6SOLFLQJ�EHWZHHQ�D�VXEVHW�RI�fbn-1�H[RQV�LV�VWURQJO\�PLVUHJXODWHG�LQ�ͳͷͲͶ�

mec-8�PXWDQWV���$��$�VFKHPDWLF�RI�WKH fbn-1 JHQRPLF�ORFXV�LV�VKRZQ�ZLWK�DOWHUQDWLYHO\�ͳͷͲͷ�

VSOLFHG�H[RQV��H�������LQGLFDWHG�E\�FRORUHG�EORFNV�DQG�HQODUJHG�EHORZ��6LQJOH�VLGHG�ͳͷͲ�

DUURZV�LQGLFDWH�3&5�SULPHUV�XVHG�LQ�SDQHO�%��/LJKWHU�VKDGHG�UHFWDQJOHV�EHORZ�H[RQV�ͳͷͲ�

���DQG����LQGLFDWH�DOWHUQDWLYH��¶�VSOLFH�VLWHV�IRU�WKHVH�H[RQV���%��3&5�RI�WKH�LQGLFDWHG�ͳͷͲͺ�

UHJLRQV�RI�fbn-1�XVLQJ�ZLOG�W\SH��1���DQG�mec-8�F'1$V�GHULYHG�IURP�HPEU\RV�DQG�ZLOG�ͳͷͲͻ�

W\SH�JHQRPLF�'1$��J'1$��DV�WHPSODWHV��:KLWH�DQG�EODFN�DUURZKHDGV�LQGLFDWH�EDQGV�ͳͷͳͲ�

WKDW�FRUUHVSRQG�WR�NQRZQ�fbn-1�LVRIRUPV��GHSLFWHG�RQ�ULJKW��EDVHG�RQ�VL]H�HVWLPDWLRQV�ͳͷͳͳ�

IRU�3&5�SURGXFWV��LQ�EDVHSDLUV���D�N� ������E� ������G� ������H� ������I� ������J� ������ͳͷͳʹ�

K� ������<HOORZ�DUURZKHDGV�LQGLFDWH�DEHUUDQW�fbn-1�P51$�SURGXFWV�WKDW�DUH�SUHVHQW�RU�ͳͷͳ͵�

DUH�VWURQJO\�HQULFKHG�RQO\�LQ�mec-8�PXWDQWV���&��6FKHPDWLF�RI�)%1����D�LVRIRUP��ͳͷͳͶ�

VKRZLQJ�WKH�ORFDWLRQV�RI�SURWHLQ�GRPDLQV�DQG�WKH�DPLQR�DFLG�SRVLWLRQV�DIIHFWHG�E\�fbn-1�ͳͷͳͷ�

PXWDQW�DOOHOHV��)RU�DQ�DQQRWDWHG�DPLQR�DFLG�VHTXHQFH��VHH�)LJXUH��±ILJXUH�VXSSOHPHQW�ͳͷͳ�

���ͳͷͳ�

�ͳͷͳͺ�

)LJXUH����0RUSKRJHQHVLV�GHIHFWV�RI�fbn-1�PXWDQWV�DUH�VWURQJO\�HQKDQFHG�E\�ͳͷͳͻ�

PXWDWLRQV�LQ�sym-3��sym-4�DQG�mec-8���$��51$L�IHHGLQJ�RI�fbn-1�ZDV�FDUULHG�RXW�LQ�ͳͷʹͲ�

WKH�LQGLFDWHG�EDFNJURXQGV�LQFOXGLQJ�VWUDLQV�K\SHUVHQVLWL]HG�WR�51$L��&RQWURO�51$L�ͳͷʹͳ�

VWUDLQV�FRQWDLQHG�WKH�YHFWRU�SODVPLG�S3'���������%��7KH�3LQ�SKHQRW\SH�ZDV�VFRUHG�LQ�ͳͷʹʹ�
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SRLQW�LV�DQ�DYHUDJH�RI�a����IUDPHV�IURP�D�]�VWDFN�HQFRPSDVVLQJ�WKH�HPEU\R��VHH�ͳͷͲͳ�

0HWKRGV�IRU�GHWDLOV���ͳͷͲʹ�

�ͳͷͲ͵�

)LJXUH����6SOLFLQJ�EHWZHHQ�D�VXEVHW�RI�fbn-1�H[RQV�LV�VWURQJO\�PLVUHJXODWHG�LQ�ͳͷͲͶ�

mec-8�PXWDQWV���$��$�VFKHPDWLF�RI�WKH fbn-1 JHQRPLF�ORFXV�LV�VKRZQ�ZLWK�DOWHUQDWLYHO\�ͳͷͲͷ�

VSOLFHG�H[RQV��H�������LQGLFDWHG�E\�FRORUHG�EORFNV�DQG�HQODUJHG�EHORZ��6LQJOH�VLGHG�ͳͷͲ�

DUURZV�LQGLFDWH�3&5�SULPHUV�XVHG�LQ�SDQHO�%��/LJKWHU�VKDGHG�UHFWDQJOHV�EHORZ�H[RQV�ͳͷͲ�

���DQG����LQGLFDWH�DOWHUQDWLYH��¶�VSOLFH�VLWHV�IRU�WKHVH�H[RQV���%��3&5�RI�WKH�LQGLFDWHG�ͳͷͲͺ�

UHJLRQV�RI�fbn-1�XVLQJ�ZLOG�W\SH��1���DQG�mec-8�F'1$V�GHULYHG�IURP�HPEU\RV�DQG�ZLOG�ͳͷͲͻ�

W\SH�JHQRPLF�'1$��J'1$��DV�WHPSODWHV��:KLWH�DQG�EODFN�DUURZKHDGV�LQGLFDWH�EDQGV�ͳͷͳͲ�

WKDW�FRUUHVSRQG�WR�NQRZQ�fbn-1�LVRIRUPV��GHSLFWHG�RQ�ULJKW��EDVHG�RQ�VL]H�HVWLPDWLRQV�ͳͷͳͳ�

IRU�3&5�SURGXFWV��LQ�EDVHSDLUV���D�N� ������E� ������G� ������H� ������I� ������J� ������ͳͷͳʹ�

K� ������<HOORZ�DUURZKHDGV�LQGLFDWH�DEHUUDQW�fbn-1�P51$�SURGXFWV�WKDW�DUH�SUHVHQW�RU�ͳͷͳ͵�

DUH�VWURQJO\�HQULFKHG�RQO\�LQ�mec-8�PXWDQWV���&��6FKHPDWLF�RI�)%1����D�LVRIRUP��ͳͷͳͶ�

VKRZLQJ�WKH�ORFDWLRQV�RI�SURWHLQ�GRPDLQV�DQG�WKH�DPLQR�DFLG�SRVLWLRQV�DIIHFWHG�E\�fbn-1�ͳͷͳͷ�

PXWDQW�DOOHOHV��)RU�DQ�DQQRWDWHG�DPLQR�DFLG�VHTXHQFH��VHH�)LJXUH��±ILJXUH�VXSSOHPHQW�ͳͷͳ�

���ͳͷͳ�

�ͳͷͳͺ�

)LJXUH����0RUSKRJHQHVLV�GHIHFWV�RI�fbn-1�PXWDQWV�DUH�VWURQJO\�HQKDQFHG�E\�ͳͷͳͻ�

PXWDWLRQV�LQ�sym-3��sym-4�DQG�mec-8���$��51$L�IHHGLQJ�RI�fbn-1�ZDV�FDUULHG�RXW�LQ�ͳͷʹͲ�

WKH�LQGLFDWHG�EDFNJURXQGV�LQFOXGLQJ�VWUDLQV�K\SHUVHQVLWL]HG�WR�51$L��&RQWURO�51$L�ͳͷʹͳ�

VWUDLQV�FRQWDLQHG�WKH�YHFWRU�SODVPLG�S3'���������%��7KH�3LQ�SKHQRW\SH�ZDV�VFRUHG�LQ�ͳͷʹʹ�
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ͷ

fbn-1�PXWDQW�DOOHOHV�DQG�LQ�VHOHFWHG�GRXEOH�PXWDQWV�ZLWK�fbn-1�DQG�mec-8��sym-3�RU�ͳͷʹ͵�

sym-4��(UURU�EDUV�LQ�$�DQG�%�UHSUHVHQW�����&,V��)RU�DGGLWLRQDO�LQIRUPDWLRQ��VHH�7DEOH���ͳͷʹͶ�

DQG�6XSSOHPHQWDU\�)LOH�����&��5HSUHVHQWDWLYH�LPDJHV�IRU�VHOHFW�VLQJOH�DQG�FRPSRXQG�ͳͷʹͷ�

PXWDQWV��1RWH�WKH�SUHVHQFH�RI�VWURQJ�KHDG�PDOIRUPDWLRQV�LQ�fbn-1(tm290); sym-3�DQG�ͳͷʹ�

fbn-1(tm290); sym-4�ODUYDH��$OVR�QRWH�WKDW�WKH�VWURQJ�HSLGHUPDO�PDOIRUPDWLRQV�ͳͷʹ�

REVHUYHG�LQ�fbn-1(tm290); mec-8�PXWDQWV�DUH�VXSSUHVVHG�E\�let-502(RNAi)��:KLWH�ͳͷʹͺ�

DUURZV�LQGLFDWH�LQJUHVVLRQV�RU�IXUURZV�WKURXJKRXW�WKH�HSLGHUPLV��UHG�DUURZV��GHWDFKHG�ͳͷʹͻ�

DQWHULRU�FHOOV�LQ�fbn-1(tm290); mec-8�PXWDQWV��<HOORZ�GDVKHG�OLQHV�LQGLFDWH�ODWHUDO�ͳͷ͵Ͳ�

SKDU\QJHDO�ERUGHUV��RUDQJH�GDVKHG�OLQHV��WKH�VHQVRU\�GHSUHVVLRQ�RU�NH\KROH��EODFN�ͳͷ͵ͳ�

DUURZV��SRVWHULRU�H[WHQW�RI�LQJUHVVLRQ��:KLWH�VFDOH�EDUV� �����P��ͳͷ͵ʹ�

�ͳͷ͵͵�

)LJXUH����7KH�fbn-1�JHQH�LV�UHTXLUHG�LQ�WKH�HSLGHUPLV�DQG�VSHFLILHV�D�FRPSRQHQW�ͳͷ͵Ͷ�

RI�WKH�HPEU\RQLF�VKHDWK���$��6\VWHPLF�DQG�HSLGHUPDO�VSHFLILF�51$L�RI�fbn-1�ZDV�ͳͷ͵ͷ�

FDUULHG�RXW�LQ�ZLOG�W\SH��1���DQG�VWUDLQ�15�����UHVSHFWLYHO\��DQG�LQ�ERWK�EDFNJURXQGV�ͳͷ͵�

FRQWDLQLQJ�WKH�mec-8(u74)�DOOHOH��1RWH�WKDW�ERWK�V\VWHPLF�DQG�HSLGHUPDO�VSHFLILF�fbn-ͳͷ͵�

1(RNAi)�OHG�WR�DQ�LQFUHDVHG�SHUFHQWDJH�RI�3LQ�DQLPDOV�LQ�WKH�mec-8�EDFNJURXQG��(UURU�ͳͷ͵ͺ�

EDUV�LQGLFDWH�����&,V��3����������%��6FKHPDWLF�RI�WKH�C. elegans�HPEU\RQLF�OLQHDJH�ͳͷ͵ͻ�

DQG�ILQGLQJV�IURP�WKH�fbn-1�PRVDLF�DQDO\VLV��6WUDLQV�XVHG�IRU�WKH�DQDO\VLV�ZHUH�ͳͷͶͲ�

:<������fbn-1(tm290); sym-4(mn619); fdEx249[fbn-1(+); sur-5::GFP]��DQG�:<������ͳͷͶͳ�

mec-8(u74);�fbn-1(tm290); fdEx249��*UHHQ�QXPEHUV�LQGLFDWH�WKH�QXPEHU�RI�/��RU�DGXOW�ͳͷͶʹ�

PRVDLF�DQLPDOV�WKDW�ZHUH�QRW�3LQ�EXW�FRQWDLQHG�WKH�fbn-1(+)�UHVFXLQJ�DUUD\�ZLWKLQ�WKDW�ͳͷͶ͵�

OLQHDJH�RQO\���&��:LOG�W\SH�DQG�fbn-1(ns67)�HPEU\RV�H[SUHVVLQJ�3fbn-1��*)3�3(67��D�ͳͷͶͶ�
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FRQYHQLHQW�PDUNHU�IRU�HPEU\RQLF�HSLGHUPDO�FHOOV���K\S��FHOOV�ZLWKLQ�WKH�IRFDO�SODQH�DUH�ͳͷͶͷ�

LQGLFDWHG�DQG�VKRZ�DEHUUDQW�PRUSKRORJLHV�LQ�PXWDQW�HPEU\RV�WKDW�FRQWDLQ�D�NH\KROH��ͳͷͶ�

�'���([SUHVVLRQ�RI�3fbn-1��*)3�3(67�DQG�PLQL�fbn-1��P&KHUU\��∆fbn-1±���������ͳͷͶ�

UHSRUWHUV��,Q�WKH�3fbn-1��*)3�3(67�SDQHOV��HSLGHUPDO�FHOOV�DUH�LQGLFDWHG�ZLWK�ZKLWH�ͳͷͶͺ�

DUURZV��%ODFN�DUURZV�LQGLFDWH�VHYHUDO�FHOOV�SRVLWLYH�IRU�3ttx-3��*)3��ZKLFK�ZDV�XVHG�DV�ͳͷͶͻ�

DQ�LQMHFWLRQ�PDUNHU�DQG�LV�QRW�H[SUHVVHG�LQ�HSLGHUPDO�FHOOV��,Q�WKH�PLQL�fbn-1��P&KHUU\�ͳͷͷͲ�

SDQHOV��WKH�DSLFDO�VXUIDFH�RI�HPEU\RQLF�HSLGHUPDO�FHOOV��VKHDWK��LV�LQGLFDWHG�E\�ZKLWH�ͳͷͷͳ�

DUURZV��PLQL�fbn-1��P&KHUU\�LV�DOVR�GHWHFWHG�LQ�WKH�H[WUD�HPEU\RQLF�VSDFH��ZKLWH�ͳͷͷʹ�

GDVKHG�WULDQJOHV���:KLWH�VFDOH�EDU� �����P��EODFN�EDU� ����P���ͳͷͷ͵�

�ͳͷͷͶ�

)LJXUH����7KH�HPEU\RQLF�VKHDWK�LV�FULWLFDO�IRU�UHVLVWDQFH�WR�ELRPHFKDQLFDO�IRUFHV��ͳͷͷͷ�

�$��:LOG�W\SH�HPEU\RV�ZHUH�WUHDWHG�ZLWK�FKLWLQDVH�WR�UHPRYH�SDUW�RU�DOO�RI�WKH�HJJVKHOO�ͳͷͷ�

DQG�WKHQ�ZLWK�WU\SVLQ�WR�GLJHVW�WKH�VKHDWK��1RWH�WKH�SUHVHQFH�RI�D�NH\KROH�LQ�ERWK����DQG�ͳͷͷ�

��IROG�WU\SVLQL]HG�HPEU\RV��EODFN�DUURZV��DQG�PXOWLSOH�LQJUHVVLRQV�RU�IXUURZV�LQ�WKH�ͳͷͷͺ�

HSLGHUPLV�RI�D���IROG�HPEU\R��ZKLWH�DUURZKHDGV���<HOORZ�GDVKHG�OLQHV�LQGLFDWH�ODWHUDO�ͳͷͷͻ�

SKDU\QJHDO�ERUGHUV��RUDQJH�GDVKHG�OLQHV��WKH�VHQVRU\�GHSUHVVLRQ�RU�NH\KROH��:KLWH�ͳͷͲ�

VFDOH�EDUV� �����P��EODFN�EDUV� ����P���%��0RGHO�IRU�WKH�FLUFXPIHUHQWLDO�VTXHH]LQJ�ͳͷͳ�

IRUFH��UHG�DUURZV��DQG�SKDU\QJHDO�SXOOLQJ�IRUFH��\HOORZ�DUURZ��WKDW�DFW�RQ�WKH�HPEU\RQLF�ͳͷʹ�

VKHDWK��:KHQ�WKH�VKHDWK�LV�PRGHUDWHO\�ZHDNHQHG��VXFK�DV�ZKHQ�fbn-1�IXQFWLRQ�LV�ͳͷ͵�

SDUWLDOO\�LPSDLUHG��D�NH\KROH�SKHQRW\SH�LV�REVHUYHG��VXJJHVWLQJ�WKDW�WKH�DQWHULRU�ͳͷͶ�

HSLGHUPLV�LV�SDUWLFXODUO\�VHQVLWLYH�WR�D�UHGXFWLRQ�LQ�VKHDWK�LQWHJULW\�DV�D�UHVXOW�RI�WKH�ͳͷͷ�

SKDU\QJHDO�SXOOLQJ�IRUFH��,Q�FDVHV�ZKHUH�WKH�VKHDWK�LV�PRUH�VHYHUHO\�FRPSURPLVHG��WKH�ͳͷ�
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LQGLFDWHG�DQG�VKRZ�DEHUUDQW�PRUSKRORJLHV�LQ�PXWDQW�HPEU\RV�WKDW�FRQWDLQ�D�NH\KROH��ͳͷͶ�

�'���([SUHVVLRQ�RI�3fbn-1��*)3�3(67�DQG�PLQL�fbn-1��P&KHUU\��∆fbn-1±���������ͳͷͶ�

UHSRUWHUV��,Q�WKH�3fbn-1��*)3�3(67�SDQHOV��HSLGHUPDO�FHOOV�DUH�LQGLFDWHG�ZLWK�ZKLWH�ͳͷͶͺ�

DUURZV��%ODFN�DUURZV�LQGLFDWH�VHYHUDO�FHOOV�SRVLWLYH�IRU�3ttx-3��*)3��ZKLFK�ZDV�XVHG�DV�ͳͷͶͻ�

DQ�LQMHFWLRQ�PDUNHU�DQG�LV�QRW�H[SUHVVHG�LQ�HSLGHUPDO�FHOOV��,Q�WKH�PLQL�fbn-1��P&KHUU\�ͳͷͷͲ�

SDQHOV��WKH�DSLFDO�VXUIDFH�RI�HPEU\RQLF�HSLGHUPDO�FHOOV��VKHDWK��LV�LQGLFDWHG�E\�ZKLWH�ͳͷͷͳ�

DUURZV��PLQL�fbn-1��P&KHUU\�LV�DOVR�GHWHFWHG�LQ�WKH�H[WUD�HPEU\RQLF�VSDFH��ZKLWH�ͳͷͷʹ�

GDVKHG�WULDQJOHV���:KLWH�VFDOH�EDU� �����P��EODFN�EDU� ����P���ͳͷͷ͵�

�ͳͷͷͶ�

)LJXUH����7KH�HPEU\RQLF�VKHDWK�LV�FULWLFDO�IRU�UHVLVWDQFH�WR�ELRPHFKDQLFDO�IRUFHV��ͳͷͷͷ�

�$��:LOG�W\SH�HPEU\RV�ZHUH�WUHDWHG�ZLWK�FKLWLQDVH�WR�UHPRYH�SDUW�RU�DOO�RI�WKH�HJJVKHOO�ͳͷͷ�

DQG�WKHQ�ZLWK�WU\SVLQ�WR�GLJHVW�WKH�VKHDWK��1RWH�WKH�SUHVHQFH�RI�D�NH\KROH�LQ�ERWK����DQG�ͳͷͷ�

��IROG�WU\SVLQL]HG�HPEU\RV��EODFN�DUURZV��DQG�PXOWLSOH�LQJUHVVLRQV�RU�IXUURZV�LQ�WKH�ͳͷͷͺ�

HSLGHUPLV�RI�D���IROG�HPEU\R��ZKLWH�DUURZKHDGV���<HOORZ�GDVKHG�OLQHV�LQGLFDWH�ODWHUDO�ͳͷͷͻ�

SKDU\QJHDO�ERUGHUV��RUDQJH�GDVKHG�OLQHV��WKH�VHQVRU\�GHSUHVVLRQ�RU�NH\KROH��:KLWH�ͳͷͲ�

VFDOH�EDUV� �����P��EODFN�EDUV� ����P���%��0RGHO�IRU�WKH�FLUFXPIHUHQWLDO�VTXHH]LQJ�ͳͷͳ�

IRUFH��UHG�DUURZV��DQG�SKDU\QJHDO�SXOOLQJ�IRUFH��\HOORZ�DUURZ��WKDW�DFW�RQ�WKH�HPEU\RQLF�ͳͷʹ�

VKHDWK��:KHQ�WKH�VKHDWK�LV�PRGHUDWHO\�ZHDNHQHG��VXFK�DV�ZKHQ�fbn-1�IXQFWLRQ�LV�ͳͷ͵�

SDUWLDOO\�LPSDLUHG��D�NH\KROH�SKHQRW\SH�LV�REVHUYHG��VXJJHVWLQJ�WKDW�WKH�DQWHULRU�ͳͷͶ�

HSLGHUPLV�LV�SDUWLFXODUO\�VHQVLWLYH�WR�D�UHGXFWLRQ�LQ�VKHDWK�LQWHJULW\�DV�D�UHVXOW�RI�WKH�ͳͷͷ�

SKDU\QJHDO�SXOOLQJ�IRUFH��,Q�FDVHV�ZKHUH�WKH�VKHDWK�LV�PRUH�VHYHUHO\�FRPSURPLVHG��WKH�ͳͷ�
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GHSWK�RI�WKH�NH\KROH�PD\�IXUWKHU�LQFUHDVH��DQG�WKH�HPEU\RQLF�HSLGHUPLV�GHYHORSV�ͳͷ�

LQJUHVVLRQV�RU�IXUURZV�ZKHUH�FLUFXPIHUHQWLDO�FRQVWULFWLQJ�IRUFHV�DUH�DFWLQJ���ͳͷͺ�

�ͳͷͻ�

� �ͳͷͲ�
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7DEOH����,QJUHVVLRQ�GHSWKV�RI�WKH�DQWHULRU�HSLGHUPLV�ͳͷͳ�

� � � � � ,QJUHVVLRQ�GHSWK��µP��������&,��UDQJH��Q��ͳͷʹ�

*HQRW\SH� � � � � ����IROG� � � ����IROG� �ͳͷ͵�

1�� � � � �����ዘ�����������±���������� �����ዘ�����������±���������� �ͳͷͶ�

sym-3(mn618)� � � �����ዘ�����������±���������� �����ዘ����������±����������ͳͷͷ�

sym-4(mn619)� � � �����ዘ�����������±���������� �����ዘ����������±����������ͳͷ�

mec-8(u74) � � �����ዘ�����������±���������� �����ዘ����������±�����������ͳͷ�
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