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�7R�WHVW�WKH�LQKLELWLRQ�RI�WKH�FOLFNHG�FRPSRXQG��D�ELRFKHPLFDO�DVVD\�ZDV�SHUIRUPHG�WR�WHVW�WKH�

�$'3�ULERV\ODWLRQ�DFWLYLW\�DIWHU�WKH�FRPSRXQG�ZDV�LQWURGXFHG��7R�SHUIRUP�WKLV�DVVD\��WKH�SURWHLQ�

�RI�LQWHUHVW�ZDV�SODFHG�ZLWK�WKH�FOLFNHG�FRPSRXQG�DQG�LQFXEDWHG�IRU����PLQXWHV�DW����GHJUHHV�&�

�ZLWK�QLFRWLQDPLGH�DGHQLQH�GLQXFOHRWLGH��7KH�UHDFWLRQ�ZDV�TXHQFKHG�ZLWK�����0�WULV�+&O��6'6��

�JO\FHURO������0�('7$��EURPRSKHQRO�EOXH��DQG���PHUFDSWRHWKDQRO��

����



�6RGLXP�GRGHF\O�VXOIDWH�SRO\DFU\ODPLGH�JHO�HOHFWURSKRUHVLV�DQG�SURWHLQ�WUDQVIHU�

�7KH�TXHQFKHG�UHDFWLRQ�ZDV�ORDGHG�LQWR�D�����VRGLXP�GRGHF\O�VXOIDWH�SRO\DFU\ODPLGH�

��6'6�3$*(��JHO��7KH�JHO�UDQ�IRU����PLQXWHV�DW�����YROWV��7KH�JHO�ZDV�UHPRYHG�IURP�WKH�JODVV�

�SODWH�DQG�SODFHG�LQWR�WULV��JO\FLQH������6'6��DQG�����HWKDQRO��$IWHU����PLQXWHV��WKH�JHO�LV�

�UHPRYHG�DQG�SODFHG�RQ�D�SLHFH�RI�QLWURFHOOXORVH�IRU�D�VHPL�GU\�WUDQVIHU��7KH�WUDQVIHU�RFFXUV�IRU�

����PLQXWHV�DW����YROWV��

�,PPXQREORWWLQJ�

�2QFH�WKH�WUDQVIHU�LV�FRPSOHWH��WKH�EORW�LV�SODFHG�LQWR�D����PLON�VROXWLRQ�FRQWDLQLQJ�WULV�EXIIHUHG�

�VDOLQH�VROXWLRQ�ZLWK������WZHHQ��7%67���7KLV�EORFNV�IRU����PLQXWHV��7KH�EORFNLQJ�VROXWLRQ�LV�

�WKHQ�UHPRYHG��DQG�WKH�EORW�LV�TXLFNO\�ULQVHG�WKUHH�WLPHV�ZLWK�7%67��7KH�SULPDU\�DQWLERG\��D�

��������DQWL�$'3U�DQWLERG\�GLOXWLRQ��LV�WKHQ�DGGHG�RQ�WRS�RI�WKH�EORW��7KLV�ELQGV�IRU����PLQXWHV��

�7KUHH�ZDVKHV�RI�7%67�RFFXU�DIWHU�UHPRYLQJ�WKH�SULPDU\�DQWLERG\��7KH�VHFRQGDU\�DQWLERG\�LV�

�WKHQ�DGGHG�WR�WKH�EORW��7KLV�FRQVLVWV�RI�DQ�DQWL�JRDW�UDEELW�DQWLERG\�WKDW�ELQGV�WR�WKH�DQWL�$'3U�

�DQWLERG\�LQ�D����PLON�LQ�7%67�VROXWLRQ��7KLV�ELQGV�IRU����PLQXWHV��$IWHU�UHPRYLQJ�WKH�

�VHFRQGDU\�DQWLERG\��DQRWKHU�WKUHH�ZDVKHV�RI�7%67�RFFXU��$IWHU�WKLV��WKH�EORW�LV�GULHG�DQG�ZHVW�

�SLFR�FKHPLOXPLQHVFHQW�LV�DGGHG�WR�WKH�WRS�RI�WKH�EORW��7KLV�LQFXEDWHV�DW�URRP�WHPSHUDWXUH�IRU���

�PLQXWHV�DQG�WKHQ�GULHG�RII�IRU�LPDJLQJ��

����
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�7KH�H[SHULPHQW�WKDW�ZDV�UXQ�WR�REWDLQ�RXU�UHVXOWV�ZDV�DQ�LQKLELWRU�DVVD\��7KLV�H[SHULPHQW�LV�WR�

�PHDVXUH�KRZ�PXFK�SURWHLQ�DFWLYLW\�LV�UHWDLQHG�ZKHQ�LQWURGXFHG�WR�DQ�LQKLELWRU��$IWHU�WKH�

�LQKLELWRU�DVVD\��ZH�SODFHG�WKH�VDPSOHV�LQWR�D�����6'6�3$*(�JHO�ZKLFK�VHSDUDWHV�DOO�WKH�

�SURWHLQV�LQ�WKH�VDPSOH�E\�VL]H��7KHQ�WKH�JHO�LV�WUDQVIHUUHG�WR�D�QLWURFHOOXORVH�SDSHU�RQ�ZKLFK�D�

�ZHVWHUQ�EORW�LPPXQREORWWLQJ�LV�SHUIRUPHG��$IWHU�WKLV�H[SHULPHQWDWLRQ��ZH�FDSWXUHG�WKH�UHVXOWV�RI�

�WKH�H[SHULPHQW�E\�WDNLQJ�DQ�XOWUDYLROHW�LPDJH�RI�WKH�UHVXOWV��

�2XU�UHVXOWV�EDVHG�RQ�RXU�H[SHULPHQWDWLRQ�FDQ�EH�VXPPDUL]HG�LQ�WKLV�ILQDO�ZHVWHUQ�EORW��

�7KH�WZR�FKHPLFDO�FRPSRXQGV�DW�WKH�WRS�RI�)LJXUH������SURSDUJ\O�EHQ]DPLGH�D]LGRO\VLQH�SHSWLGH�

�DQG���D]LGR�EHQ]DPLGH�SURSDUJ\OJO\FLQH�SHSWLGH�DUH�RXU�ODE�JHQHUDWHG�FRPSRXQGV�XVLQJ�FOLFN�

�FKHPLVWU\��7KH\�DUH�VLPLODU�LQ�VWUXFWXUH�ZLWK�WKH�GLIIHUHQFH�EHLQJ�WKH�OLQNHU�EHWZHHQ�WKH�

���SURSDUJ\O�EHQ]DPLGH�D]LGRO\VLQH�SHSWLGH�LV�VKRUWHU�EHWZHHQ�WKH�SHSWLGH�DQG�WKH�NQRZQ�

�LQKLELWRU�ZKHQ�FRPSDUHG�WR�WKH���D]LGR�EHQ]DPLGH�SURSDUJ\OJO\FLQH�SHSWLGH��

�7KH�DPRXQW�RI�WKDW�FRPSRXQG�ZLWKLQ�WKLV�H[SHULPHQW�LV�TXDOLWDWLYHO\�UHSUHVHQWHG�E\�WKH�

�JUDGLHQW�ZKLFK�UDQJHV�WKH�LQKLELWRU�FRQFHQWUDWLRQ�IURP���X0�WR���P0��7KH�EODFN�OLQH�GHVFULEHV�

�KRZ�PXFK�RI�WKH�SURWHLQ��3$53���RU�3$53����LV�DFWLYH��7KH�GDUNHU�WKH�OLQH�WKH�PRUH�SURWHLQ�

�DFWLYLW\��:KHQ�WKH�LQKLELWRU�FRQFHQWUDWLRQ�LV�ORZ�WKHUH�LV�KLJK�SURWHLQ�DFWLYLW\�DQG�ZKHQ�WKHUH�LV�

�QR�GDUN�OLQH�DW�DOO�WKHUH�LV�OLWWOH�WR�QR�SURWHLQ�DFWLYLW\��

����



�)LJXUH�����:HVWHUQ�%ORW�

����

3-propargyl-benzamide 3-azido-benzamide 
azidolysine peptide propargylglycine peptide 

[Inhibitor] 

......__ ___ ___.I ....._I ___ ____.I ~PARP14 

...___ ___ ___.II 1~PARP15 



�&+$37(5����',6&866,21�

�7KH�UHVXOWV�RI�WKLV�GLVFRYHU\�VKRZ�WKDW�RXU�FRPSRXQG�GHFUHDVHV�WKH�DPRXQW�RI�SURWHLQ�DFWLYLW\�LQ�

�3$53���E\�LQKLELWLQJ�LWV�DELOLW\�WR�SHUIRUP�$'3�ULERV\ODWLRQ��7KLV�ZDV�WKH�SULPDU\�JRDO�RI�WKH�

�LQKLELWRU�DV�ZLWKRXW�WKH�GLPLQLVKLQJ�RI�SURWHLQ�DFWLYLW\�WKH�FRPSRXQG�ZRXOG�QRW�EH�IXQFWLRQDO��

�+RZHYHU��WKH�FRPSRXQG�DOVR�KDG�D�VWURQJ�LQKLELWRU\�IXQFWLRQ�DJDLQVW�3$53���DV�ZHOO��7KH�

�FRPSRXQG�LV�QRW�VSHFLILF�RQO\�WR�3$53���ZKLFK�PHDQV�WKDW�LW�FRXOG�SRWHQWLDOO\�LPSDFW�PDQ\�

�FHOOXODU�IXQFWLRQV�LQ�WKH�ERG\��+RZHYHU��LW�LV�RQO\�NQRZQ�WKDW�LW�LQKLELWV�3$53����2WKHU�PHPEHUV�

�RI�WKH�3$53�IDPLO\�VKRXOG�EH�WHVWHG�WR�VHH�KRZ�SHUYDVLYH�WKH�LQKLELWLRQ�LV�DQG�LI�WKHUH�LV�DQ\�

�HIILFDF\�LQ�RXU�FRPSRXQG��7KH�H[SHULPHQWDWLRQ�VKRXOG�EHJLQ�ZLWK�3$53��DV�LW�LV�WKH�PRVW�

�VWXGLHG�SURWHLQ�LQ�WKH�IDPLO\�DQG�LV�DOVR�WKH�PRVW�DFWLYH�LQ�WKH�ERG\��

�7KH�VSHFLILFLW\�RI�WKH�LQKLELWRU�LV�D�IDFWRU�WKDW�QHHGV�WR�EH�LPSURYHG�EHIRUH�WKLV�GUXJ�FDQ�

�FRQWLQXH�WR�SURJUHVV��0DQ\�IDFWRUV�RI�WKH�GHVLJQ�FDQ�EH�LPSURYHG�XSRQ�LQ�RUGHU�WR�DFKLHYH�WKLV�

�UHVXOW��7KH�XQGHUO\LQJ�JRDO�RI�WKHVH�PHWKRGRORJLHV�LV�WR�FKDQJH�WKH�ZD\�WKH�FRPSRXQG�LQWHUDFWV�

�ZLWK�3$53���LQ�RUGHU�WR�ILW�VSHFLILFDOO\�LQWR�WKH�DFWLYH�VLWH�RI�WKH�SURWHLQ�ZKLOH�QRW�LQWHUDFWLQJ�

�ZLWK�WKH�DFWLYH�VLWH�RI�3$53����7KH�ILUVW�ZD\�LQ�ZKLFK�WKH�FRPSRXQG�FRXOG�EH�PRGLILHG�LV�WKDW�

�WKH�VLWH�LQ�ZKLFK�WKH�NQRZQ�LQKLELWRU�LV�PHUJHG�ZLWK�WKH�SHSWLGH�FDQ�EH�FKDQJHG�LQ�RUGHU�WR�

�FKDQJH�WKH�RULHQWDWLRQ�RI�WKH�PROHFXOH��,Q�DGGLWLRQ��WKH�OHQJWK�RI�WKH�OLQNHU�EHWZHHQ�WKH�NQRZQ�

�LQKLELWRU�DQG�WKH�SHSWLGH�DQG�WKLV�OHQJWK�FDQ�EH�IXUWKHU�LQFUHDVHG��)XUWKHU��D�GLIIHUHQW�OHQJWK�

�SHSWLGH�FRXOG�EH�XVHG��7KURXJK�RXU�GHOHWLRQ�DQDO\VLV��D���DPLQR�DFLG�OHQJWK�SHSWLGH�ZDV�XVHG��$�

�ORQJHU�SHSWLGH�FRXOG�EH�XVHG�LQ�WKH�FRPSRXQG�LQ�RUGHU�WR�JDLQ�PRUH�VSHFLILFLW\�LQ�WKH�LQKLELWRU��

�)LQDOO\��WKH�NQRZQ�LQKLELWRU�XVHG�ZDV�D�FRPSRXQG�VLPLODU�WR�QLFRWLQDPLGH��$�FRPSRXQG�VLPLODU�

�WR�$'3�ZRXOG�EH�PRUH�VXLWDEOH�VLQFH�WKDW�LV�WKH�FRPSRXQG�WKDW�3$53���W\SLFDOO\�LQWHUDFWV�ZLWK��

�2YHUDOO��RXU�FRPSRXQG¶V�V\QWKHVLV�ZDV�UREXVW�HQRXJK�WR�LWHUDWH�WKH�GHVLJQ�SURFHVV�LQ�RUGHU�WR�

�RSWLPL]H�WKH�VSHFLILFLW\�WR�3$53���ZKLFK�ZLOO�DOORZ�IRU�D�PRUH�HIILFDFLRXV�FRPSRXQG��

����



�6800$5<�$1'�&21&/86,21�

�,Q�WKLV�SURMHFW�ZH�FUHDWHG�DQ�LQKLELWRU�WKDW�ZDV�VSHFLILF�WR�3$53����7KH�VLJQLILFDQFH�RI�WKLV�

�SURMHFW�ZDV�WR�FUHDWH�WKLV�LQKLELWRU�WR�EH�D�QHZ�WUHDWPHQW�IRU�KHSDWRFHOOXODU�FDUFLQRPD�ZKLFK�FDQ�

�EH�FDXVHG�E\�3$53���ZKHQ�RYHUH[SUHVVHG��7KH�ILUVW�PLOHVWRQH�ZDV�ZKHQ�ZH�ZHUH�DEOH�WR�FUHDWH�

�RXU�ILUVW�FRPSRXQG�XVLQJ�FOLFN�FKHPLVWU\��7KH�JRDO�RI�WKLV�WHFKQLTXH�DOORZHG�XV�WR�KDYH�

�VSHFLILFLW\�DQG�LQKLELWLRQ�IRU�3$53����7KLV�ZDV�LPSRUWDQW�EHFDXVH�LI�ZH�ZHUH�QRW�DEOH�WR�

�V\QWKHVL]H�RXU�FRPSRXQG�LQ�WKLV�ZD\�WKHQ�ZH�ZRXOG�KDYH�KDG�WR�UHWXUQ�WR�RXU�GHVLJQ�SURFHVV�

�EHIRUH�PRYLQJ�IRUZDUG��7KH�QH[W�PDMRU�PLOHVWRQH�ZDV�DIWHU�RXU�FRPSRXQG�ZDV�DEOH�WR�EH�

�SURSHUO\�SXULILHG��7KURXJKRXW�RXU�H[SHULPHQWDWLRQ��ZH�GLVFRYHUHG�D�JUHDW�GHDO�RI�EDFNJURXQG�

�LQKLELWLRQ�WKDW�ZDV�QRW�GXH�WR�RXU�FRPSRXQG��$IWHU�SXULILFDWLRQ��ZH�NQHZ�WKDW�RXU�ZDV�WKH�VROH�

�VRXUFH�RI�WKH�LQKLELWLRQ��7KH�ILQDO�PLOHVWRQH�ZDV�YHULI\LQJ�WKDW�RXU�FRPSRXQG�RQO\�LQKLELWHG�

�3$53���DQG�GLG�QRW�FKDQJH�WKH�SURWHLQ�DFWLYLW\�RI�3$53����8QIRUWXQDWHO\��LW�GLG�DOVR�DIIHFW�

�3$53���LQ�HTXDO�DPRXQWV�DV�3$53����7KHUHIRUH��ZH�GLG�QRW�DFKLHYH�RXU�JRDO�RI�PDNLQJ�D�

�3$53���VSHFLILF�LQKLELWRU��+RZHYHU��LW�FRXOG�VWLOO�EH�DQ�HIIHFWLYH�GHVLJQ�LI�LW�GRHV�QRW�DIIHFW�RWKHU�

�PHPEHUV�RI�WKH�3$53�IDPLO\��

�7KH�OHVVRQV�WKDW�ZH�OHDUQHG�LQ�WKLV�SURMHFW�ZHUH�PDVVLYH��:H�OHDUQHG�KRZ�WR�GHVLJQ�

�H[SHULPHQWV��ZRUN�WKURXJK�FKDOOHQJHV��FRPPXQLFDWH��PRGLI\�RXU�GHVLJQ��DQG�FRQGXFW�FRXQWOHVV�

�ODE�WHFKQLTXHV�WKDW�ZH�ZLOO�XVH�IDU�LQWR�WKH�IXWXUH��:H�OHDUQHG�KRZ�WR�ZRUN�HIIHFWLYHO\�DV�D�SDLU�

�DQG�ZKHQ�WR�WDNH�WKH�OHDG�DQG�ZKHQ�WR�OLVWHQ�WR�RWKHUV
�LGHDV��:H�UDQ�LQWR�URDG�EORFN�DIWHU�URDG�

�EORFN�LQ�RXU�SURMHFW��EXW�ZKHQ�ZH�GLG�ZH�ZHUH�ERWK�UHDG\�ZLWK�VROXWLRQV�WR�RYHUFRPH�WKHP�DQG�

�ZHUH�H[FLWHG�WR�FRPH�EDFN�QH[W�ZHHN�DQG�JLYH�LW�D�WU\��&29,'����GHOD\HG�RXU�H[SHULPHQWV�DQG�

�NHHS�XV�RXW�RI�ODE�IRU�ZHHNV�DW�D�WLPH��EXW�LW�FRXOG�RQO\�VORZ�RXU�SURJUHVV�DQG�QRW�VWRS�LW��7KLV�

�SURMHFW�ZDV�D�SRVLWLYH�OHDUQLQJ�H[SHULHQFH�IRU�XV�ERWK��

����
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�7KHUH�ZHUH�PDQ\�H[WHUQDO�IDFWRUV�WKDW�DIIHFWHG�WKH�GHVLJQ�RI�RXU�FRPSRXQG��7KH�ILUVW�LV�KHDOWK�

�DQG�VDIHW\��7KH�GUXJ�QHHGV�WR�EH�HIILFDFLRXV�DQG�VDIH�LQ�RUGHU�WR�EH�D�XVDEOH�GUXJ�LQ�WKH�IXWXUH�

�DQG�WKH�PDLQ�IRFXV�RI�WKH�H[SHULPHQW�LQ�YLYR�LV�WR�WHVW�ZKHWKHU�RU�QRW�WKH�GUXJ�LV�HIIHFWLYH�LQ�WKH�

�VLPSOHVW�VHWWLQJ��7KH�LPSOLFDWLRQV�IRU�LI�WKH�GUXJ�ZRUNV�DUH�WKDW�LW�ZLOO�EH�DEOH�WR�PLWLJDWH�WKH�

�HIIHFWV�RI�KHSDWRFHOOXODU�FDUFLQRPD�DQG�VWRS�WKLV�VSHFLILF�W\SH�RI�FDQFHU��

�7KH�PDQXIDFWXUDELOLW\�RI�WKH�GUXJ�LV�D�ELJ�IDFWRU�WKDW�ZDV�FRQVLGHUHG�ZKHQ�WKH�GUXJ�ZDV�

�EHLQJ�GHYHORSHG��:KHQ�FOLFN�FKHPLVWU\�ZDV�SHUIRUPHG�LW�ZDV�UHTXLUHG�WR�EH�SXULILHG�YLD�+3/&�

�ZKLFK�GHFUHDVHG�WKH�FRQFHQWUDWLRQ�RI�WKH�FRPSRXQG�DQG�UHTXLUHG�PRUH�RI�LW�WR�EH�XVHG�ZKLFK�LV�

�QRW�DV�HIILFDFLRXV�ZKHQ�LW�FRPHV�WR�GUXJ�GHVLJQ��,Q�DGGLWLRQ��WKH�VL]H�RI�WKH�GUXJ�LV�UHODWHG�WR�KRZ�

�PDQXIDFWXUDEOH�LW�LV�DQG�WKH�VL]H�RI�WKH�SHSWLGH�ZDV�DOVR�GHFUHDVHG�LQ�RUGHU�WR�EH�FKHDSHU�WR�

�SURGXFH�LQ�EXON�ZKHQ�LW�LV�DEOH�WR�EH�PDQXIDFWXUHG�� �7KH�PDQXIDFWXUDELOLW\�RI�WKLV�SURFHVV�LV�

�LPSRUWDQW�EHFDXVH�LW�ZRXOG�DOORZ�IRU�OHVV�ZDVWH�DQG�D�PRUH�HIILFLHQW�DQG�UREXVW�SURFHVV�IRU�

�GHYHORSPHQW��

�$QRWKHU�LPSRUWDQW�IDFWRU�LV�WKH�GUXJ
V�HFRQRPLF�YDOXH��7KH�FRPSRXQG�KDV�DOUHDG\�WDNHQ�

�D�JUHDW�GHDO�RI�WLPH�DQG�UHVRXUFHV�WR�FUHDWH��+RZHYHU��WKH�SULFH�RI�WKH�GUXJ�VKRXOG�EH�DW�D�OHYHO�

�WKDW�PDNHV�LW�DFFHVVLEOH�WR�WKH�PDMRULW\�RI�LWV�XVHUV��:LWKRXW�WKH�DELOLW\�WR�EH�GLVWULEXWHG�WR�PDQ\�

�LW�ZRXOG�QRW�EH�DV�HIIHFWLYH�DQG�SHUYDVLYH�DV�D�GUXJ�DV�LW�FRXOG�EH��

�7KH�VRFLDO�LPSDFW�WKDW�WKH�GUXJ�ZRXOG�KDYH�ZRXOG�EH�RQH�WKDW�ZRXOG�DOORZ�IRU�WKH�

�WUHDWPHQW�RI�FDQFHU�WR�EH�LPSURYHG��7KLV�ZRXOG�DOORZ�IRU�D�JUHDWHU�TXDOLW\�RI�OLIH�DQG�OHQJWK�RI�

�OLIH�IRU�FDQFHU�VXUYLYRUV��

�7KH�HWKLFDO�FRQVLGHUDWLRQV�RI�WKLV�FRPSRXQG�DUH��ILUVW��WR�GLVFRYHU�LI�LW�LV�VDIH�DQG�

�HIIHFWLYH��7KH�PDMRULW\�RI�WKH�ZRUN�GRQH�LQ�WKLV�SURMHFW�LV�WR�GLVFRYHU�LI�LW�LV�HIIHFWLYH��:KHQ�WKLV�

�LV�HVWDEOLVKHG�WKHQ�LW�LV�D�PDWWHU�RI�PDQXIDFWXULQJ�DQG�FRPPHUFLDOL]LQJ�WKH�GUXJ�LQ�D�ZD\�WKDW�LV�

�HIILFLHQW�DQG�VWUHDPOLQHG�VR�WKDW�LW�FDQ�EH�D�SURGXFW�JHDUHG�WRZDUGV�SDWLHQWV�LQ�ERWK�IXQFWLRQ�DQG�

�SULFH��

����
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�/��'DYLG��DQG�0LFKDHO�6��&RKHQ��³&RPELQLQJ�&KHPLFDO�*HQHWLFV�ZLWK�3UR[LPLW\�'HSHQGHQW�
�/DEHOLQJ�5HYHDOV�&HOOXODU�7DUJHWV�RI�3RO\�$'3�5LERVH��3RO\PHUDVH�����3$53����´��$&6�
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�H����������KWWSV���GRL�RUJ���������MRXUQDO�SJHQ������������

�>�@�+DUULVLRQ�'DQLHO��*UDYHOOV�3ROO\��7KRPSVRQ�5XWK��DQG�%U\DQW�+HOHQ�(��3RO\�$'3�5LERVH��
�*O\FRK\GURODVH��3$5*��YV��3RO\�$'3�5LERVH��3RO\PHUDVH��3$53��±�)XQFWLRQ�LQ�*HQRPH�
�0DLQWHQDQFH�DQG�5HOHYDQFH�RI�,QKLELWRUV�IRU�$QWL�FDQFHU�7KHUDS\���)URQWLHUV�LQ�0ROHFXODU�
�%LRVFLHQFHV��������������������KWWSV���GRL�RUJ���������IPROE���������������

�>�@�,DQVDQWH��9���&KR\��3���)XQJ��6��HW�DO��3$53���SURPRWHV�WKH�:DUEXUJ�HIIHFW�LQ�KHSDWRFHOOXODU�
�FDUFLQRPD�E\�LQKLELWLQJ�-1.��GHSHQGHQW�3.0��SKRVSKRU\ODWLRQ�DQG�DFWLYDWLRQ���1DW�&RPPXQ�����
���������������KWWSV���GRL�RUJ���������QFRPPV��������
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