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JLYHQ�EHIRUH�WKH�6HQDWH�-XGLFLDU\�&RPPLWWHH)HLQVWHLQ�+HDULQJ���������

$W�WKH�RXWVHW�,�ZDQW�WR�WKDQN�\RX�IRU�WKH�RSSRUWXQLW\�RI�WHVWLI\LQJ�WRGD\�RQ�WKLVFUXFLDO�LVVXH��2YHU�WKH�ODVW�PDQ\�PRQWKV�,�KDYH�ZRUNHG�ZLWK�D�FRDOLWLRQ�RI�SURJUHVVLYHHQYLURQPHQWDO��FRQVXPHU�DQG�ZRPHQ V�KHDOWK�JURXSV�WR�DWWHPSW�WR�EDQ�UHSURGXFWLYH�KXPDQFORQLQJ�DQG�REWDLQ�DW�OHDVW�D�PRUDWRULXP�RQ�KXPDQ�FORQLQJ�IRU�UHVHDUFK��RIWHQ�FDOOHG�$WKHUDSHXWLFFORQLQJ�#��:KLOH�WKHUH�DSSHDUV�WR�EH�OLWWOH�GLVDJUHHPHQW�RQ�WKH�QHHG�WR�EDQ�UHSURGXFWLYH�FORQLQJ��WKHLVVXH�RI�KDOWLQJ�UHVHDUFK�RQ�KXPDQ�FORQLQJ�KDV�EHFRPH�TXLWH�FRQWURYHUVLDO��,Q�P\�WHVWLPRQ\�,�ZRXOGOLNH�WR�RXWOLQH�D�QXPEHU�RI�UHDVRQV�ZK\�PDQ\�LQ�WKH�SURJUHVVLYH�FRPPXQLW\�VXSSRUW�D�EDQ�RUPRUDWRULXP�RQ�KXPDQ�FORQLQJ�IRU�UHVHDUFK�DW�WKLV�WLPH��+RZHYHU��SULRU�WR�GLVFXVVLQJ�WKH�FXUUHQWFORQLQJ�FRQWURYHUV\��,�ZRXOG�OLNH�WR�SXW�RXU�GLVFXVVLRQ�WRGD\�LQ�WKH�FRQWH[W�RI�VLPLODU�LVVXHV�ZH�KDYHIDFHG�LQ�WKH�ODVW�WZR�GHFDGHV��6RPHWLPHV�WKHUH�LV�D�WHQGHQF\�WR�GHDO�ZLWK�LVVXHV�OLNH�FORQLQJ�LQ�DQKLVWRULFDO�YDFXXP�%�D�NLQG�RI�WHFKQRORJLFDO�DPQHVLD��*HRUJH�6DQWD\DQD V�WUXLVP�$7KRVH�ZKR�FDQQRWUHPHPEHU�WKH�SDVW�DUH�FRQGHPQHG�WR�UHSHDW�LW�#�DSSOLHV�HTXDOO\�WR�WHFKQRORJ\�LVVXHV�DV�LW�GRHV�WRSROLWLFDO�RQHV��7KHUHIRUH�,�ZRXOG�OLNH�WR�EHJLQ�E\�UHYLHZLQJ�RXU�SDVW�PLVWDNHV�LQ�DVVHVVLQJ�DQGUHJXODWLQJ�WZR�$PLUDFOH#�FXUHV�WKDW�SUHFHGHG�WKH�FXUUHQW�IXURU�RYHU�VWHP�FHOO�UHVHDUFK�DQG�KXPDQFORQLQJ���,�IHDU�WKDW�LI�ZH�GR�QRW�UHPHPEHU�ZKDW�KDSSHQHG�ZLWK�WKHVH�SULRU�WHFKQRORJLHV�ZH�ZLOOUHSHDW�WKH�PLVWDNHV�WKDW�KDYH�OHG�WR�JURVVO\�LQDGHTXDWH�UHJXODWLRQ�DQG�UHDO�WUDJHG\�IRU�PDQ\�SDWLHQWV�
+\SHUEROH�9HUVXV�+HDOLQJ
/DVW�'HFHPEHU�GXULQJ�D�KHDULQJ�EHIRUH�WKH�6HQDWH�$SSURSULDWLRQV�6XEFRPPLWWHH�RQ�/DERU��+HDOWKDQG�+XPDQ�6HUYLFHV��DQG�(GXFDWLRQ�RQ�WKH�FRQWURYHUV\�RYHU�VWHP�FHOOV�DQG�KXPDQ�FORQLQJ��0LFKDHO:HVW�RI�$GYDQFHG�&HOO�7HFKQRORJ\��$&7��SUHGLFWHG�WKDW�ZLWKLQ�VL[�PRQWKV�KLV�ELRWHFKQRORJ\FRPSDQ\�ZRXOG�EH�UHDG\�WR�FUHDWH�$PDJLF#�FHOOV�WKDW�ZRXOG�VDYH�QR�IHZHU�WKDQ��������OLYHV�D�GD\��:HVW�FODLPHG�WKDW�KH�ZRXOG�VRRQ�VXFFHVVIXOO\�FORQH�KXPDQ�HPEU\RV��DQG�WKHQ�REWDLQ�VWHP�FHOOVIURP�WKRVH�FORQHV�ZKLFK�ZRXOG�FXUH�HYHU\WKLQJ�IURP�KHDUW�GLVHDVH�DQG�$O]KHLPHU V��WR�3DUNLQVRQ VGLVHDVH�DQG�VSLQDO�FRUG�LQMXULHV��:HVW�VWHUQO\�ZDUQHG�WKDW�HYHQ�D�KDOI�\HDU�KDOW�RQ�KLV�HPEU\R�FORQLQJUHVHDUFK�ZRXOG�FRVW�RYHU�KDOI�D�PLOOLRQ�OLYHV��+RUULILHG�E\�ZKDW�WKH\�FDOOHG�$WKHVH�UHDO�QXPEHUV�#VRPH�6HQDWRUV�SURQRXQFHG�WKHPVHOYHV�DJDLQVW�DQ\�OLPLW�RQ�KXPDQ�HPEU\R�FORQLQJ��DQG�YRZHG�WR
$SXVK#�WKH�WHFKQRORJ\�LQ�DQ\�ZD\�WKH\�FRXOG�2I�FRXUVH��:HVW V�SURPLVH�RI�QHDU�WHUP�VXFFHVV�LQ�REWDLQLQJ�VWHP�FHOOV�IURP�FORQHV��DQG�WKHVXEVHTXHQW�KHDOLQJ�RI�WKRXVDQGV�D�GD\��ZDV�XQDGXOWHUDWHG�K\SH��:KLOH�WKHUH�KDYH�EHHQ�VRPHSUHOLPLQDU\�LQGLFDWLRQV�WKDW�DGXOW��IHWDO�DQG�HPEU\R�VWHP�FHOOV�PD\�VRPH�GD\�UHVXOW�LQ�KHOSIXOWKHUDSLHV��QR�VXFK�FHOOV�KDYH�HYHU�EHHQ�REWDLQHG�IURP�FORQHG�KXPDQ�HPEU\RV���,Q�IDFW��:HVW�DQG�KLV0DVVDFKXVHWWV�FRPSDQ\��$&7��UHFHQWO\�MXVW�SXEOLVKHG�D�SDSHU�WKDW�UHYHDOHG�WKDW�WKH\�KDG�FRPSOHWHO\IDLOHG�WR�JDUQHU�VWHP�FHOOV�IURP�FORQHG�HPEU\RV���'U��'RQDOG�.HQQHG\��HGLWRU�RI�WKH�KLJKO\
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HVWHHPHG�MRXUQDO�6FLHQFH��VXPPDUL]HG�WKH�$&7�HIIRUW��VWDWLQJ���(YHU\WKLQJ�,�KDYH�OHDUQHG�DERXW�WKH>$&7@�VWXG\�VXJJHVWV�WKDW�LW�LV�QRW�DQ�DGYDQFH�WKDW�ZRXOG�LQWHUHVW�XV���7KLV�VFLHQWLILF�HIIRUW�GLG�QRWVXFFHHG�E\�DQ\�PHDVXUH����(YHQ�PRUH�WHOOLQJ�ZDV�WKH�UHVLJQDWLRQ�RI�'U��-RKQ�*HDUKDUW�RI�WKH�-RKQV+RSNLQV�0HGLFDO�,QVWLWXWLRQV�IURP�WKH�HGLWRULDO�ERDUG�RI�WKH�PDJD]LQH�WKDW�SXEOLVKHG�WKH�$&7VWXG\���'U��*HDUKDUW��D�SLRQHHU�LQ�VWHP�FHOO�UHVHDUFK��VDLG�WKDW�WKH�H[SHULPHQW��VKRXOG�EH�FRQVLGHUHGD�IDLOXUH��DQG�WKDW�WKH�VWXG\�VKRXOG�QRW�HYHQ�KDYH�EHHQ�SXEOLVKHG�0RUHRYHU��WKH�VDPH�GD\�:HVW�ZDV�SUHGLFWLQJ�QHDU�WHUP�FORQLQJ�VXFFHVV�DW�WKH�6HQDWHKHDULQJ��KLV�FROOHDJXH�DW�$&7��7DQMD�'RPLQNR�ZDV�H[SODLQLQJ�WKH�FRPSDQ\ V�IDLOXUHV�WR�D�PHGLFDOFRQIHUHQFH��6KH�QRWHG�WKDW�WKHUH�ZDV�DQ�XQNQRZQ��XQLTXH�FKDUDFWHULVWLF�DERXW��SULPDWHV�WKDW�PDNHVWKHP�GLIILFXOW�WR�FORQH���,W�PLJKW�EH�WKDW�\RX�MXVW�FDQ
W�PDNH�KXPDQV�WKLV�ZD\�

�'RPLQNR�WROG�WKHFRQIHUHQFH��/HDGLQJ�H[SHUWV�VKDUH�WKLV�VNHSWLFLVP�DERXW�FORQLQJ�DQG�DQ\�QHDU�WHUP�VXFFHVV�RI�VWHPFHOO�WHFKQRORJ\��'U��*DLO�0DUWLQ��WKH�FR��GLVFRYHUHU�RI�PRXVH�HPEU\RQLF�VWHP�FHOOV��ZDUQV�WKDW�WKHUHDUH�VWLOO�$D�JD]LOOLRQ�LVVXHV#�WR�EH�UHVROYHG��$QRWKHU�VWHP�FHOO�H[SHUW��'U��'DYLG�6ROWHU�ZKR�GLUHFWV�WKH0D[�3ODQFN�,QVWLWXWH�LQ�*HUPDQ\�VDLG�KH�KDG�$QR�LGHD$�KRZ�VRPHRQH�H[SHFWHG��LQMHFWHG�VWHP�FHOOVWR�UHSODFH�VLFN�DQG�G\LQJ�EUDLQ�QHXURQV�LQ�$O]KHLPHU V�YLFWLPV�0RVW�RI�XV�KDYH�H[SHULHQFHG�WKH�WUDJHG\�RI�GLVHDVH�RU�GLVDELOLW\�HLWKHU�SHUVRQDOO\�RU�WKURXJKIDPLO\�DQG�IULHQGV���)DFLQJ�WKH�FUXFLEOH�RI�GLVHDVH��ZH�VHDUFK�IRU�VRPH�KRSH�ZKHQ�ERGLHV�DQG�PLQGVDUH�FUXHOO\�GHFLPDWHG�E\�LOOQHVV��<HW��KRZHYHU�PXFK�ZH�ZDQW�FXUHV��LW�LV�HVVHQWLDO�WR�JHW�WKH�UHDO�IDFWV�WKH�IXOO�VWRU\��DERXW�PHGLFDO�DGYDQFHV���8QIRUWXQDWHO\��LQ�WKH�SDVW�ZH�KDYH�VHHQ�D�FRQWLQXRXV�SDWWHUQRI�UHVHDUFKHUV�DQG�FRPSDQLHV�SHGGOLQJ�K\SH�LQVWHDG�RI�KHDOLQJ���7KHVH�IDOVH�SURPLVHV�DERXW�KHDOLQJDUH�QRW�PHUHO\�KDUPOHVV�VHOI�SURPRWLRQ�E\��UHVHDUFK�FRPSDQLHV�HDJHU�IRU�YHQWXUH�FDSLWDO��RU�EHQLJQZLVKIXO�WKLQNLQJ�E\�QDLYH�OHJLVODWRUV��5HVHDUFKHUV �K\SH�FUXHOO\�PLVOHDGV�WKRVH�ZKR�DUH�VXIIHULQJ�LQWRWKLQNLQJ�WKDW�FXUHV�DUH�LPPLQHQW��3HUKDSV�HYHQ�PRUH�GLVWXUELQJ�LV�WKDW�WKLV�K\SH�LV�RIWHQ�VXFFHVVIXOLQ��$EODFNPDLOLQJ#�OHJLVODWRUV�DQG�UHJXODWRUV�LQWR�WDNLQJ�D�$KDQGV�RII#�DSSURDFK�WR�UHJXODWLRQ�RI�WKHVHQHZ�WHFKQRORJLHV��OHVW�VXFK�UHJXODWLRQ�GHOD\�FXUHV���7KH�UHVXOWLQJ�SXEOLF�SROLF\�WRZDUG�QHZ�PHGLFDOWHFKQRORJLHV�KDV�EHHQ�PLVJXLGHG��LQDGHTXDWH�DQG�HYHQ�GDQJHURXV��,W�KDV�UHVXOWHG�LQ�WKH�WUDPSOLQJ�RIVRPH�RXU�PRVW�LPSRUWDQW�HWKLFDO�QRUPV��DQG�LQ�VRPH�FDVHV�WR�LQFUHDVHG�VXIIHULQJ�DQG�PRUWDOLW\DPRQJ�WKH�YHU\�SHRSOH�ZH�VHHN�WR�FXUH�
*HQHWLF�$:L]DUGU\#��

$�SDUDGLJP�FDVH�RI�K\SHUEROH�RYHU�KHDOLQJ�LV�JHQH�WKHUDS\��,Q�WKH�ODWH�����V�$JHQH�WKHUDS\#ZDV�KHUDOGHG�DV�WKH�QHZ�$PLUDFOH�FXUH�#��5HVHDUFKHUV�ZHUH�KDLOHG�DV�$JHQH�ZL]DUGV#�DQG�WKH�PHGLD�SROLF\�PDNHUV�DQG�VFLHQWLVW�HQWUHSUHQHXUV�SUHGLFWHG�FXUHV�WR�FDQFHU�DQG�YLUWXDOO\�HYHU\�RWKHU�VHULRXVKXPDQ�DLOPHQW��%LOOLRQV�RI�SXEOLF�DQG�SULYDWH�UHVHDUFK�GROODUV�SRXUHG�LQWR�ELRWHFKQRORJ\��FRPSDQLHVDQG�KXPDQ�FOLQLFDO�WULDOV��'HVSLWH�SXEOLF�SURWHVW�E\�VRPH�VFLHQWLVWV��DQG�ODZVXLWV�E\�KHDOWK�DGYRFDF\JURXSV��KXPDQ�JHQH�WKHUDS\�WULDOV�ZHUH�DSSURYHG�E\�WKH�IHGHUDO�JRYHUQPHQW�ZLWK�ZRHIXOO\LQDGHTXDWH�RYHUVLJKW�DQG�YLUWXDOO\�QR�HQIRUFHPHQW���8QPRQLWRUHG�DQG�YLUWXDOO\�XQUHJXODWHG��WKHUHVHDUFKHUV�WKHPVHOYHV�ZHUH�UHOLHG�XSRQ�WR�UHSRUW�DQ\�DGYHUVH�UHVXOWV�LQ�WKHLU�WHVWV��2YHU�WKH�ODVWGHFDGH�WKHUH�KDYH�EHHQ�PRUH�WKDQ�����JHQH�WKHUDS\�WULDOV�RQ�SDWLHQW�JURXSV���'HVSLWH�DOO�WKH�K\SH�QRW�D�VLQJOH�SHUVRQ�LQ�DQ\�8�6��JHQH�WKHUDS\�WULDO�KDV�EHHQ�FXUHG�RI�DQ\�GLVHDVH��$EEH\�6��0H\HUV��DSDWLHQWV �JURXS�DGYRFDWH�QRWHG��$:H�KDYHQ W�HYHQ�WDNHQ�RQH�EDE\�VWHS�EH\RQG�WKH�ILUVW�FOLQLFDOH[SHULPHQW��,W V�KDUGO\�JRWWHQ�DQ\ZKHUH�������,�KDYH�EHHQ�YHU\�GLVDSSRLQWHG�#�)RU�PDQ\��JHQH�WKHUDS\�KDV�EHHQ�IDU�ZRUVH�WKDQ�D�GLVDSSRLQWPHQW��-HVVH�*HOVLQJHU�ZDV�DQDFWLYH�DQG�DOWUXLVWLF����\HDU�ROG�IURP�7XFVRQ��$UL]RQD�ZKR�VXIIHUHG�IURP�D�UDUH�JHQH�GLVRUGHU���+H
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YROXQWHHUHG�WR�WDNH�SDUW�LQ�D�3KLODGHOSKLD�EDVHG�JHQH�WKHUDS\�WULDO�VWXG\�RQ�WKDW�JHQHWLF�GLVRUGHU��+H�KRSHG�WR�SDUWLFLSDWH�LQ�ILQGLQJ��D�FXUH���,QVWHDG��WKH�JHQH�WKHUDS\��NLOOHG�KLP���7KH�PHGLD�IXURURYHU�*HOVLQJHU V�GHDWK�UHVXOWHG�LQ�UHYHODWLRQV�RI�VHULRXV��PLVFRQGXFW�E\�UHVHDUFKHUV�LQ�KLV�FDVH�DQGLQ�RWKHUV �WULDOV���6XEVHTXHQWO\�D�KDOI�GR]HQ�RWKHU�FDVHV�ZHUH�IRXQG�ZKHUH�SDWLHQWV �GHDWKV�ZHUHOLQNHG�WR�JHQH�WKHUDS\�H[SHULPHQWV���(YHQWXDOO\��LW�ZDV�UHYHDOHG�WKDW�WKHUH�ZHUH�RYHU�D�WKRXVDQGVHULRXV�DGYHUVH�HIIHFWV�SRWHQWLDOO\�DWWULEXWDEOH�WR�JHQH�WKHUDS\�WULDOV��LQFOXGLQJ�QXPHURXV�GHDWKV��/HIW�RQ�WKHLU�RZQ��UHVHDUFKHUV�KDG�RQO\�UHSRUWHG����RI�WKHVH�DGYHUVH�HYHQWV���$V�WKH�K\SH�DERXWJHQH�WKHUDS\�KHOG�OHJLVODWRUV�DQG�UHJXODWRUV�DW�ED\��UHVHDUFKHUV�YLRODWHG�WKH�PRVW�EDVLF�HWKLFDO�WHQHWVRQ�WKH�XVH�RI�KXPDQ�VXEMHFWV��ZKLFK�DORQJ�ZLWK�GHILFLHQFLHV�LQ�WKH�WHFKQRORJ\���UHVXOWLQJ�LQVLJQLILFDQW�VXIIHULQJ�DQG�WKH�GHDWK���:LGH��VFDOH�UHSRUWLQJ�RI�WKLV�VFDQGDO�KDV�OHG�WR�DQ�DWWHPSW�WRWLJKWHQ�UHJXODWLRQ�RI�JHQH�WKHUDS\�WULDOV��EXW�PRVW�DJUHH�WKDW�WKH�QHZ�SROLFLHV�DUH�IDU�WRR�OLWWOH��DQGIRU�WKH�YLFWLPV�RI�WKH�WHFKQRORJ\��IDU�WRR�ODWH�
7KH�)HWDO�5HYROXWLRQ

7KHUH�LV�D�VLPLODU�DQG�HTXDOO\�GLVWXUELQJ�KLVWRU\�ZLWK�WKH�K\SH�RYHU�IHWDO�WLVVXH�UHVHDUFK���%\WKH�ODWH�����V�IHWDO�WUDQVSODQWV�ZHUH�EHLQJ�KHUDOGHG��DV�WKH�$XOWLPDWH�FXUH�RI�WKH�IXWXUH�#��$Q�HGLWRULDOLQ�WKH�1HZ�<RUN�7LPHV�ZDUQHG�WKDW�$WR�LQWHUIHUH�ZLWK�WKHVH�>IHWDO�WLVVXH@�H[SHULPHQWV�LV�WR�LQWHUIHUHZLWK�SURJUHVV�WKDW�FRXOG�VDYH�FRXQWOHVV�OLYHV�#���)XHOHG�E\�WKLV�K\SH��D�PRUDWRULXP�RQ�IHGHUDOO\IXQGLQJ�RI�IHWDO�WLVVXH�WUDQVSODQWV�ZDV�OLIWHG�LQ�������DQG�WKH�SURSRQHQWV�FRQILGHQWO\�SUHGLFWHG�DFXUH�IRU�PDQ\�RI�RXU�PRVW�SHUQLFLRXV�GLVHDVHV�DQG�GLVDELOLWLHV���(WKLFDO�FRQFHUQV�ZKLFK�KDG�OHG�WRWKH�PRUDWRULXP�ZHUH�JLYHQ�RQO\�FXUVRU\�DWWHQWLRQ��1RZ�DIWHU����\HDUV�RI�SULYDWHO\�DQG�SXEOLFO\IXQGHG�WULDOV�VRPH�RI�WKH�HWKLFLVWV �ZRUVW�IHDUV�KDYH�FRPH�WR�SDVV���7KHUH�LV�D�WKULYLQJ��PDUNHW�LQ�WKHVDOH�RI�YDULRXV�IHWDO�SDUWV�IURP�FOLQLFV�WR�KRVSLWDOV�DQG�UHVHDUFKHUV��7KHUH�DUH�DOVR�UHSRUWV��WKDW�FOLQLFVDUH�FKDQJLQJ�WKH�PHWKRG�DQG�PDQQHU�RI�DERUWLRQV��SRWHQWLDOO\�FUHDWLQJ�LQMXU\�LQ�ZRPHQ��LQ�RUGHU�WRREWDLQ�PRUH�YLDEOH�DQG�YDOXDEOH�IHWDO�WLVVXH��$V�IRU�WKH��KXQGUHGV�RI�SDWLHQWV�ZKR�KDYH�UHFHLYHG�IHWDO�WUDQVSODQWV��PDLQO\�IRU�3DUNLQVRQ VGLVHDVH��WKHUH�KDYH�\HW�WR�EH�SURYHQ�EHQHILWV��%XW�DV�ZLWK�JHQH�WKHUDS\�ZH�KDYH�VHHQ�YHU\�UHDO�DQGVKRFNLQJ�KHDOWK�LPSDFWV��$V�UHSRUWHG�ODVW�\HDU��WKH�PRVW�FRPSUHKHQVLYH�VWXG\�RQ�WKH�XVH�RI�IHWDOWLVVXH�WR�WUHDW�3DUNLQVRQ V�VKRZHG�QR�RYHUDOO�EHQHILW��EXW�UHVHDUFKHUV�GHVFULEHG�VLGH�HIIHFWV�RI�WKHWUHDWPHQW�DV�$DEVROXWHO\�GHYDVWDWLQJ�#�7KH�SUREOHP�ZDV��WKDW�LQ�D�VLJQLILFDQW�SHUFHQWDJH�RI�IHWDOWLVVXH�UHFLSLHQWV�WKH�LPSODQWHG�FHOOV�FUHDWHG�WRR�PXFK�RI�WKH�QHHGHG�EUDLQ�FKHPLFDOV�FDXVLQJXQFRQWUROOHG�PRYHPHQWV�DQG�VSDVP�LQ�WKH�SDWLHQWV��$7KH\�FKHZ�FRQVWDQWO\��WKHLU�ILQJHUV�JR�XS�DQGGRZQ��WKHLU�ZULVWV�IOH[�DQG�GLVWHQG�#�UHSRUWV�'U��3DXO�(��*UHHQH��D�QHXURORJLVW�DW�WKH�&ROXPELD8QLYHUVLW\�&ROOHJH�RI�3K\VLFLDQV�DQG�6XUJHRQV�DQG�RQH�RI�WKH�UHVHDUFKHUV�LQYROYHG�LQ�WKH��IHGHUDOO\IXQGHG�IHWDO�WLVVXH�VWXG\��*UHHQH�DOVR�GHVFULEHG�SDWLHQWV�DV�ZULWKLQJ�DQG�WZLVWLQJ��MHUNLQJ�WKHLU�KHDGVDQG�IOLQJLQJ�WKHLU�DUPV�DERXW��7KH�VSDVPV�ZHUH�VR�VHYHUH�LQ�RQH�SDWLHQW�WKDW�KH�FRXOG�QR�ORQJHU�HDWDQG�QHHGHG�D�IHHGLQJ�WXEH��)RU�RWKHUV�WKH�VSDVPV�PDGH�WKHLU�VSHHFK�XQLQWHOOLJLEOH���'HVSLWH�WKHVHHIIHFWV��WKHUH�LV�QR�ZD\��WR�UHPRYH�WKH�WUDQVSODQWHG�IHWDO��FHOOV�RU�VWRS�WKHP�IURP�FUHDWLQJ�WKHVHLPSDFWV�RQ�WKH�SDWLHQWV��$,W�ZDV�WUDJLF��FDWDVWURSKLF�#�'U�*UHHQH�H[SODLQHG���$,W V�D�UHDO�QLJKWPDUH�DQG�ZH�FDQ W�VHOHFWLYHO\�WXUQ�LW�RII�#��$V�IRU�WKH�QHDU�IXWXUH��'U��*UHHQH�DW�OHDVW�KDV�VHHQ�WKH�OLJKW�
$1R�PRUH�IHWDO�WUDQVSODQWV���:H�DUH�DEVROXWHO\�DQG�DGDPDQWO\�FRQYLQFHG�WKDW�WKHUH�VKRXOG�EHUHVHDUFK�RQO\�#�
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6WHP�&HOOV�DQG�+XPDQ�&ORQLQJ
$V�WKH�JULP�KLVWRULHV�RI�JHQH�WKHUDS\�DQG�IHWDO�WLVVXH�XVH�DUH�OHIW�JHQHUDOO\�XQH[DPLQHG��VWHPFHOO�UHVHDUFK��LQFOXGLQJ�WKH�FORQLQJ�RI�KXPDQ�HPEU\RV��KDV�VXFFHHGHG�WKHP�DV�WKH�PLUDFOH�FXUH�GXMRXU���$V�WKH�WHVWLPRQ\�RI�:HVW�DQG�RWKHU�UHVHDUFKHUV�LQGLFDWHV��ZH�DUH�RQFH�DJDLQ�EHLQJ�VXEMHFWHG�WRD�IXOO�FRXUW�SUHVV�RI�K\SH��DV�FRPSDQLHV�DQG�UHVHDUFKHUV�YLH�IRU�YHQWXUH�FDSLWDO�DQG�IHGHUDO�UHVHDUFKGROODUV���8QIRUWXQDWHO\�ZH�DOVR�FRQWLQXH�WR�ZLWQHVV�D�FRQWLQXHG�DQG�XQFRQVFLRQDEOH�JXOOLELOLW\�LQPDQ\�RI�RXU�SROLF\�PDNHUV��2QFH�DJDLQ�WKH\�DSSHDU�WR�KDYH�EHFRPH�KRVWDJHV�WR�WKH�K\SH�DERXWKHDOLQJ���7KLV�LV�SDUWLFXODUO\�DODUPLQJ�EHFDXVH�WKH�VWDNHV�LQ�WKLV�GHEDWH�DUH�YHU\�KLJK���$V�QRWHG��:HVWDQG�PDQ\�LQ�WKH�UHVHDUFK�FRPPXQLW\�DUH�SXVKLQJ�IRU�DQ�XQUHJXODWHG�DQG�XQPRQLWRUHG�LQGXVWU\�LQFORQHG�KXPDQ�HPEU\RV��:HVW�DQG�KLV�FRKRUWV�LQVLVW�WKDW�RQO\�FHOOV�IURP�FORQHG�KXPDQ�HPEU\RV�ZLOOEH�WKH�SDQDFHD�IRU�DOO�WKDW�DLOV�XV��7KLV�GHVSLWH�WKHLU�IDLOXUH�WR�REWDLQ�VWHP�FHOOV�IURP�HPEU\RV��DQGWKH�FXUUHQW�DYDLODELOLW\�RI�DGXOW�DQG�SODFHQWDO�VWHP�FHOOV�IRU�UHVHDUFK�%HVLGHV�FRUSRUDWH�SURILWV�:HVW�DQG�VRPH�RWKHUV�LQ�WKH�UHVHDUFK�FRPPXQLW\�KDYH�DQRWKHUYHU\�FOHDU�DLP���7KH\�ZDQW�WR�VWRS�WKH�6HQDWH�IURP��IROORZLQJ�ODVW�\HDU V�+RXVH�DFWLRQ�LQ�GHFODULQJ�DEDQ�RQ�KXPDQ�HPEU\R�FORQLQJ��DQG�WKH\�PD\�ZHOO�EH�VXFFHHGLQJ��,Q�WKH�QH[W�IHZ�PRQWKV�WKH�6HQDWHZLOO�EH�GHEDWLQJ�DQG�YRWLQJ�RQ�WKH�KXPDQ�FORQLQJ�LVVXH���:KLOH�WKHUH�LV�JHQHUDO�DJUHHPHQW�RYHUEDQQLQJ�KXPDQ�HPEU\R�FORQLQJ�WR�FUHDWH�FKLOGUHQ��WKHUH�LV�FRQIXVLRQ�RQ�KDOWLQJ�WKH�FORQLQJ�RIKXPDQ�HPEU\RV�IRU�UHVHDUFK���:LOO�RXU�SROLF\PDNHUV�ILQDOO\�FXW�WKURXJK�WKH�K\SH�DQG�DVN�WKHLPSRUWDQW��TXHVWLRQV�DERXW�UHVHDUFK�FORQLQJ"�$�QXPEHU�RI�WKRVH�LQ�WKH�SURJUHVVLYH�FRPPXQLW\�KDYH�VHYHUDO�PDMRU�FRQFHUQV�DERXW�KXPDQFORQLQJ�IRU�UHVHDUFK���(QYLURQPHQWDOLVWV���FRQVXPHU�JURXSV��ZRPHQ V�DQG�FKLOGUHQ V�KHDOWKDGYRFDWHV�DOO�ZDQW�WR�VHH�XQSUHFHGHQWHG�UHJXODWRU\�DQG�HWKLFDO�TXHVWLRQV�UHVROYHG�EHIRUH�DQ\�KXPDQHPEU\R�FORQLQJ�IRU�UHVHDUFK�LV�DOORZHG���7KHVH�LVVXHV�LQFOXGH�

���$Q�XQUHJXODWHG�LQGXVWU\�DQG�PDUNHW�LQ�WKH�SURGXFWLRQ�RI�FORQHG��KXPDQ�HPEU\RV�ZLOO�LQHYLWDEO\OHDG�WR�UHSURGXFWLYH�FORQLQJ��,PDJLQH�ILJKWLQJ�WKH�GUXJ�ZDU�E\�EDQQLQJ�FHUWDLQ�XVHV�RI�GUXJV�EXWDOORZLQJ�DQG�HYHQ�HQFRXUDJLQJ�WKH�PDVV�SURGXFWLRQ�DQG�GLVVHPLQDWLRQ�RI�VXFK�GUXJV�IRU�
OHJDO SXUSRVHV���7KLV�LV�ZKDW�WKRVH�DGYRFDWLQJ�D�EDQ�RQ�KXPDQ�UHSURGXFWLYH�FORQLQJ��EXW�HQFRXUDJLQJ�KXPDQ�HPEU\R�FORQLQJ�IRU�UHVHDUFK��DUH�DGYRFDWLQJ���,W�LV�LUUHVSRQVLEOH�OHJLVODWLRQ��&OHDUO\�WKH�WLPHWR�UHJXODWH�UHSURGXFWLYH�FORQLQJ�LV�DW�WKH�VWDJH�RI�WKH�FUHDWLRQ�RI�WKH�FORQHG�HPEU\R���$WWHPSWLQJ�WRHQIRUFH�D�UHSURGXFWLYH�EDQ�DIWHU�D�FORQHG�HPEU\R�LV�LPSODQWHG�LQWR�D�VXUURJDWH�PRWKHU�LV�DUHJXODWRU\�QLJKWPDUH��*LYHQ�WKH�VOLSSHU\�VORSH�IURP�HPEU\R�FORQLQJ�WR�UHSURGXFWLYH�FORQLQJ��WKHRQO\�VFHQDULR�LQ�ZKLFK�HPEU\R�FORQLQJ�IRU�UHVHDUFK�ZRXOG�EH�DFFHSWDEOH�LV�LI�D�VWULFW�UHJXODWRU\SURFHGXUH�ZHUH�LQ�SODFH�ZKLFK�FDUHIXOO\�PRQLWRUHG�WKH�FKDLQ�RI�FXVWRG\�RI�HDFK�DQG�HYHU\�FORQHGHPEU\R�
���$Q�XQUHJXODWHG�LQGXVWU\�LQ�FORQHG�KXPDQ�HPEU\RV�ZLOO�OHDG�WR�XQDFFHSWDEOH�FRPPRGLILFDWLRQ�RIOLIH���7KH�8�6��3DWHQW�DQG�7UDGHPDUN�RIILFH�KDV�DOUHDG\�LQGLFDWHG�WKDW�FORQHG�KXPDQ�HPEU\RV�ZRXOGEH�SDWHQWDEOH���$GGLWLRQDOO\�WKHUH�LV�QR�EDU�RQ�WKH�VDOH�RI�HPEU\RV�RU�KXPDQ�RYD�QHFHVVDU\�IRU�WKLVWHFKQRORJ\���&OHDUO\�LI�ZH�VROG�WKH�&RQJUHVVLRQDO�0HGDOV�RI�+RQRU�ZH�ZRXOG�GHJUDGH�WKH�PHDQLQJRI�WKLV�KRQRU���,I�WKH�1REHO�3UL]H�ZH�XS�IRU�VDOH�LW�ZRXOG�FHDVH�WR�KDYH�PHDQLQJ���,I�ZH�EX\�DQG�VHOOFKLOGUHQ�ZH�FRUUXSW�DQG�GHPHDQ�WKH�PHDQLQJ�RI�SDUHQWKRRG���-XVW�VR�LI�ZH�DOORZ�WKH�SDWHQWLQJ�DQGVDOH�RI�KXPDQ�HPEU\RV�DQG�KXPDQ�HJJV�ZH�FRUUXSW�DQG�GHPHDQ�ZKDW�LW�PHDQV�WR�EH�KXPDQ�
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���$V�FXUUHQWO\�HQYLVLRQHG�FORQLQJ�RI�KXPDQ�HPEU\RV�IRU�UHVHDUFK�UHSUHVHQWV�D�VHULRXV�WKUHDW�WRZRPHQ V�KHDOWK��,Q�UHFHQW�WHVWLPRQ\�D�UHVHDUFKHU�VWDWHG�WKDW�WKH\�FRXOG�GR�XS�WR�����PLOOLRQWKHUDSLHV�SHU�\HDU��7KLV�ZRXOG�UHTXLUH�D�PLQLPXP�RI�����PLOOLRQ�HJJV���DVVXPLQJ�D�YHU\�KLJK�VXFFHVVUDWH�RI���RXW�RI�����HJJV���WR�DFFRPSOLVK�WKH�WKHUDSHXWLF�FORQLQJ�UHTXLUHG�WR�VXSSRUW�WKHVH�WKHUDSLHV��:KHUH�ZLOO�WKH\�JHW�WKHVH�HJJV"��)URP�ZRPHQ�LQ�WKLV�FRXQWU\�RU�DEURDG"��(JJ�GRQDWLRQ�FDQ�KDYHVLJQLILFDQW�KHDOWK�LPSDFWV�RQ�ZRPHQ��LQFOXGLQJ�WKH�HIIHFWV�RI�KRUPRQH�WKHUDSLHV�DQG�RWKHU�GUXJVDGPLQLVWHUHG�WR�IDFLOLWDWH�H[WUDFWLRQ�DQG�WKH�H[WUDFWLRQ�SURFHVV�LWVHOI���0RVW�ZRPHQ�ZKR�DUH�OXUHGLQWR�WKLV�SURFHVV�DUH�HFRQRPLFDOO\�GLVHQIUDQFKLVHG�DQG�SHUIRUP�WKLV�RSHUDWLRQ�IRU�PRQH\���:LWKUHVHDUFK�HPEU\R�FORQLQJ�ZH�FRXOG�VHH�D�PDVVLYH�H[SDQVLRQ�LQ�WKH�XVH�RI�ZRPHQ�DV�SDLG�HJJ
$IDFWRULHV�#��7KLV�SUHVHQWV�ERWK�D�UHDO�WKUHDW�WR�ZRPHQ�DQG�DQ�H[SDQVLRQ�RI�WKH�UHSXJQDQWFRPPRGLILFDWLRQ�RI�OLIH�GLVFXVVHG�DERYH���
����+XPDQ�HPEU\R�FORQLQJ�IRU�UHVHDUFK�FRXOG�GHSULYH�XV�RI�RXU�FKRLFH�RQ�ZKHQ��KRZ�DQG�ZKHUHRXU�JHQHWLF�KHULWDJH�ZLOO�EH�UHSOLFDWHG���5HVHDUFKHUV�PD\�EH�DEOH�WR�FORQH�$FRSLHV#�RI�XV�E\�XVLQJ�FHOOVIURP�RXU�KDLU��EORRG��RU�YLUWXDOO\�DQ\�RWKHU�WLVVXH���7KHUH�KDYH�DOUHDG\�EHHQ�VHYHUDO�OHJDO�FDVHV�ZKHUHSDWLHQWV�KDYH�KDG�WKHLU�FHOOV�WXUQHG�LQWR�YDOXDEOH�FHOO�OLQHV�ZLWKRXW�WKHLU�NQRZOHGJH���8QOHVV�WKH\�DUHFDUHIXOO\�PRQLWRUHG��KRZ�ZLOO�DQ\�RI�XV�NQRZ�LI�D�UHVHDUFKHU�RU�FRPSDQ\�LV�UHSOLFDWLQJ�RXU�JHQHWLFPDNHXS�LQ�DQ\�QXPEHU�RI�KXPDQ�HPEU\RV��DW�DQ\�WLPH���7KLV�LV�D�VLJQLILFDQW�$FKRLFH#�LVVXH�IRU�DOO�RIXV��HVSHFLDOO\�IRU�WKRVH�ZKRVH�UHOLJLRXV�RU�PRUDO�EHOLHIV�ILQG�KXPDQ�FORQLQJ�LQ�DQ\�IRUPXQDFFHSWDEOH�
���'RHV�WKH�FORQLQJ�RI�KXPDQ�HPEU\RV�IRU�UHVHDUFK�GLYHUW�YDOXDEOH�KHDOWK�UHVHDUFK�GROODUV�DZD\IRUP�SURYHQ�PHWKRGV�LQWR�KLJKO\�VSHFXODWLYH�RQHV"�7KHUH�DUH�RQO\�OLPLWHG�UHVHDUFK�DQG�KHDOWKGROODUV�DYDLODEOH��'LVHDVHV�VXFK�DV�FDQFHU�DUH�FRPSOH[�LQ�RULJLQ���*HQHWLF�SUHGLVSRVLWLRQ�HQYLURQPHQWDO�SROOXWLRQ��GLHW��VWUHVV�DQG�VRFLDO�KDELWV��VXFK�DV�VPRNLQJ��DOO�FDQ�FRQWULEXWH�WR�WKLVGLVHDVH���:KLOH�LW�LV�WHPSWLQJ�WR�EHOLHYH�WKDW�JHQH�WKHUDS\���IHWDO�WLVVXH�RU�VWHP�FHOOV�IURP�FORQHGHPEU\RV�ZLOO�EH�WKH�!PDJLF�EXOOHW �WKDW�ZLOO�FXUH�FDQFHU��WKLV�YLHZ�LV�KRSHOHVVO\�QDLYH���:H�KDYH�VHHQLQ�WKH�SDVW�WKDW�SUHYHQWLRQ�LV�WKH�EHVW�SROLF\�ZKHQ�GHDOLQJ�ZLWK�PDMRU�GLVHDVHV�RU�GLVDELOLWLHV���7KLVPHDQV�D�VLJQLILFDQW�FRQWULEXWLRQ�RI�UHVRXUFHV�WR�FOHDQLQJ�XS�WKH�HQYLURQPHQW�DQG�ZRUN�SODFHV�HGXFDWLQJ�SHRSOH�DERXW�GLHW�DQG�OLIHVW\OH��ZRUNLQJ�WR�UHGXFH�SRYHUW\�DQG�FKDQJLQJ�VRPH�RI�RXUXQKHDOWK\�FRPSXOVLYH�KDELWV���:KLOH�SUHYHQWLRQ�PD\�QRW�EH�D�JRRG�!KDQGOH
�WR�UDLVH�YHQWXUH�FDSLWDO�LW��XQOLNH�VSHFXODWLYH�$PLUDFOH#�FXUHV��KDV�D�SURYHQ�UHFRUG�RI�VXFFHVV�
���&ORQLQJ�KXPDQ�HPEU\RV�IRU�UHVHDUFK�UDLVHV�WKH�NH\�HWKLFDO�LVVXH�RI�ZKHWKHU�ZH�VKRXOGLQWHQWLRQDOO\�FUHDWH�DQ\�KXPDQ�OLIH�IRUP�VROHO\�IRU�LWV�H[SORLWDWLRQ�DQG�GHVWUXFWLRQ���$V�D�KXPDQFRPPXQLW\�ZH�KDYH�QHYHU�GRQH�WKLV�EHIRUH��&HUWDLQO\�WKHUH�VKRXOG�EH�SXEOLF�KHDULQJV�DQG�ZLGH�UDQJLQJ�SXEOLF�SDUWLFLSDWLRQ�RQ�WKLV�NH\�HWKLFDO�LVVXH�EHIRUH�VXFK�FORQLQJ�LV�DOORZHG�

$V�ZH�GHEDWH�WKH�KXPDQ�FORQLQJ�LVVXHV��ZH�PXVW�DOVR�GHPDQG�UHVSRQVLELOLW\�DQG�FDXWLRQIURP�WKRVH�PDNLQJ�FODLPV�DERXW�VWHP�FHOO�UHVHDUFK��0DQ\�VXIIHULQJ�IURP�VHULRXV�LOOQHVVHV�RUGLVDELOLWLHV�KDYH�EHHQ�PLVOHG�E\�WKH�IDOVH�SURPLVHV�DERXW�JHQH�WKHUDS\��IHWDO�WLVVXH�DQG�RWKHU�PHGLFDO
$EUHDNWKURXJKV�#�7KH�FRQWLQXHG�K\SH�DERXW�VWHP�FHOOV�LV�XQFRQVFLRQDEOH��0RUHRYHU��&RQJUHVV�PXVWHVWDEOLVK�VWULQJHQW�UHJXODWLRQV�WKDW�DVVXUH�WKDW�QR�KXPDQ�WULDOV�XVLQJ�VWHP�FHOOV�WHFKQRORJ\�WDNH�SODFHXQWLO�UHVHDUFK�IXOO\�MXVWLILHV�VXFK�WULDOV��6KRXOG�WKHUH�HYHQWXDOO\�EH�KXPDQ�WULDOV��WKH\�PXVW�EHFDUHIXOO\�DQG�LQGHSHQGHQWO\�UHJXODWHG�DQG�PRQLWRUHG���5HVHDUFKHUV�FDQQRW�EH�OHIW�WR�UHJXODWH
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WKHPVHOYHV���2XU�HOHFWHG�UHSUHVHQWDWLYHV�RZH�QRWKLQJ�OHVV�WR�WKH��IDPLOLHV�RI�WKRVH�ZKR�KDYH�GLHG��DQG�WKH�PDQ\�QRZ�VXIIHULQJ��EHFDXVH�RI�&RQJUHVV �SDVW�IDLOXUHV�WR�FXW�WKURXJK�WKH�K\SH�DQGDSSURSULDWHO\�UHJXODWH�PHGLFDO�WHFKQRORJ\�
7KDQN�\RX�
$QGUHZ�.LPEUHOO�LV�DQ�DWWRUQH\��DXWKRU�DQG�ELRHWKLFLVW��+H�LV�WKH�'LUHFWRU�RI�WKH�,QWHUQDWLRQDO&HQWHU�IRU�7HFKQRORJ\�$VVHVVPHQW���+H�LV�WKH�DXWKRU�RI�7KH�+XPDQ�%RG\�6KRS��7KH�(QJLQHHULQJ�DQG0DUNHWLQJ�RI�/LIH��+DUSHU�&ROOLQV��������UG�(GLWLRQ�������


