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$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG�WKDW�DQ�HPHUJLQJ�¿QJHUSULQW�GHYHORSPHQW�WHFKQLTXH�SUHVHUYHV�'1$�
IURP�ERG\�ÀXLGV�RQ�D�¿QJHUSULQW�DQG�WKDW�JRRG�TXDOLW\�'1$�SUR¿OHV�FDQ�EH�REWDLQHG�IURP�WKH�¿QJHUSULQW���,W�LV�K\SRWKHVL]HG�WKDW�WKH�
GHYHORSHG�ERG\�ÀXLG�¿QJHUSULQWV�ZLOO�EH�RI�EHWWHU�TXDOLW\�WKDQ�WKRVH�WKDW�KDYH�QRW�EHHQ�GHYHORSHG�DQG�WKDW�WKH�¿QJHUSULQWV�ZLOO�JLYH�WKH�
VDPH�TXDOLW\�'1$�SUR¿OHV�

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�SURPRWLQJ�NQRZOHGJH�RI�WKH�RSWLRQV�DYDLODEOH�WR�IRUHQVLF�VFLHQWLVWV�
LQ�GHYHORSLQJ�ERG\�ÀXLG�¿QJHUSULQWV���0RUHRYHU��WKLV�SUHVHQWDWLRQ�GHVFULEHV�KRZ�WR�REWDLQ�'1$�IURP�¿QJHUSULQWV�DQG�VXEMHFWLYHO\�DQG�
REMHFWLYHO\�JUDGH�WKH�TXDOLW\�RI�WKRVH�¿QJHUSULQWV���7KH�&ROXPQDU�7KLQ�)LOP��&7)��PHWKRG�LV�DOVR�DQDO\]HG�LQ�UHJDUG�WR�¿QJHUSULQW�
TXDOLW\�DQG�WKH�SRWHQWLDO�IRU�'1$�SUHVHUYDWLRQ�

'1$�DQG�¿QJHUSULQW�DQDO\VHV�DUH�WKH�WZR�PDMRU�PHWKRGV�RI�LGHQWL¿FDWLRQ�XVHG�LQ�IRUHQVLF�VFLHQFH���,I�WKHVH�WZR�PHWKRGV�FDQ�EH�
LPSOHPHQWHG�RQ�WKH�VDPH�VDPSOH��LGHQWL¿FDWLRQ�RI�D�VXVSHFW�RU�D�YLFWLP�FDQ�EH�JUHDWO\�LPSURYHG���,Q�WKLV�UHVHDUFK��EORRG�ZDV�FROOHFWHG�
E\�SULFNLQJ�WKH�¿QJHU�DQG�VPHDULQJ�LW�RQ�WKH�¿QJHUWLS���6DOLYD�ZDV�FROOHFWHG�E\�GLSSLQJ�¿QJHUV�LQWR�VDOLYD��6L[W\�¿QJHUSULQWV�SURGXFHG�
ZLWK�EORRG�DQG����¿QJHUSULQWV�PDGH�ZLWK�VDOLYD������WRWDO�¿QJHUSULQWV��ZHUH�SODFHG�RQ�EUDVV���)LQJHUSULQWV�ZHUH�DOORZHG�WR�GU\�DW�URRP�
WHPSHUDWXUH�DQG�&7)�GHSRVLWLRQ�RFFXUUHG�WKH�IROORZLQJ�GD\���+DOI�WKH�¿QJHUSULQWV�ZHUH�GHYHORSHG�ZLWK�&7)�WHFKQLTXH�DQG�WKH�RWKHU����
remained undeveloped. 

7KH�&7)� WHFKQLTXH� LQYROYHV� WKH� UHVLVWLYH�KHDWLQJ�RI�D�PDWHULDO��ZKLFK�VXEOLPHV�DQG�FRQGHQVHV�FRQIRUPDOO\�DV�D� WLJKW� VWDFN�RI�
XSULJKW�QDQRVFDOH�FROXPQV�DWRS�D�¿QJHUSULQW���7KH�&7)�HQWRPEV�WKH�HQWLUHW\�RI�WKH�UHVLGXH��VHUYLQJ�DV�D�EDUULHU�EHWZHHQ�WKH�UHVLGXH�DQG�
WKH�HQYLURQPHQW��DQG�SRWHQWLDOO\�SUHVHUYLQJ�'1$�LQ�WKH�UHVLGXH�

$IWHU�WKH�¿QJHUSULQWV�ZHUH�GHYHORSHG��WKH�VXEVWUDWH�ZDV�VZDEEHG�WR�FROOHFW�WKH�UHVLGXH�FRPSULVLQJ�WKH�¿QJHUSULQW�HPXOVLRQ��WKH�
ERG\�ÀXLG��LI�QHFHVVDU\��DQG�WKH�&7)���$OO�VDPSOHV�XQGHUZHQW�'1$�DQDO\VLV���,Q�WKH�FDVH�RI�WKH�¿QJHUSULQWV�ZLWK�ERG\�ÀXLGV��WKH�'1$�
was extracted from the collected residue and quantitated using Real-Time Polymerase Chain Reaction (PCR) technology.  Concentration 

RI�'1$�UDQJHG�IURP������QJ��/�WR�����QJ��/���$SSUR[LPDWHO\����QJ�RI�'1$�ZDV�DPSOL¿HG�ZLWK�WKH�,GHQWL¿OHU®�3OXV�DPSOL¿FDWLRQ�
NLW� IRU�DOO�¿QJHUSULQW�VDPSOHV�� �'1$�IURP�WKH�DPSOL¿HG�SURGXFW�ZDV�GHWHFWHG�E\�FDSLOODU\�HOHFWURSKRUHVLV� LQMHFWLRQ�RQ� WKH�$SSOLHG�
Biosystems®�����[O�*HQHWLF�$QDO\]HU���7KH�JHQHUDWHG�GDWD�ZDV�DQDO\]HG�XVLQJ�*HQH0DUNHU®�+,'�6RIWZDUH�IURP�6RIW*HQHWLFV®. 

/DWHQW�¿QJHUSULQWV�ZLWKRXW� ERG\�ÀXLGV�ZHUH� DOVR�KDUYHVWHG� DQG�SODFHG�RQ�JODVV�� �:LWK� WKHVH� ODWHQW�¿QJHUSULQWV�� WKH� H[WUDFWLRQ�
SURFHGXUH�LQYROYHG�ORZ�WHPSODWH�'1$�DQDO\VLV�PHWKRGV�SUHYLRXVO\�XVHG�LQ�WKLV�VWXG\¶V�ODERUDWRU\���'1$�ZDV�TXDQWL¿HG�XVLQJ�WKH�7ULR�
NLW�IURP�$SSOLHG�%LRV\VWHPV® and the InnoQuant™�NLW�IURP�,QQR*HQRPLFV���7KH�\LHOG�RI�'1$�IURP�¿QJHUSULQWV��ZKLFK�KDG�EHHQ�DJHG�
IRU�GH¿QHG�SHULRGV�RI�WLPH��DOORZHG�WKH�UHVHDUFKHUV�WR�FRPSDUH�WKH�GHJUHH�RI�GHJUDGDWLRQ�ZKLFK�WRRN�SODFH�EHWZHHQ�WKH�HQKDQFHPHQW�
techniques. 

7KLV�UHVHDUFK�LQGLFDWHV�WKDW�¿QJHUSULQWV�ZHWWHG�ZLWK�ERG\�ÀXLGV�DQG�GHYHORSHG�ZLWK�WKH�&7)�WHFKQLTXH�DUH�EHWWHU�TXDOLW\�WKDQ�ODWHQW�
¿QJHUSULQWV���,W�ZDV�SRVVLEOH�WR�JHQHUDWH�FRPSOHWH�'1$�SUR¿OHV�IURP������RI�WKH�¿QJHUSULQWV�ZHWWHG�ZLWK�ERG\�ÀXLGV�DQG�GHYHORSHG�
E\�WKH�&7)�WHFKQLTXH���7KH�SUR¿OHV�ZHUH�FRQFRUGDQW�ZLWK�WKH�UHIHUHQFH�VDPSOHV�RI�WKH�GRQRUV���2I�WKH�¿QJHUSULQWV�ZHWWHG�ZLWK�ERG\�
ÀXLGV�DQG�QRW�GHYHORSHG�E\� WKH�&7)�WHFKQLTXH��FRPSOHWH�SUR¿OHV�ZHUH�REWDLQHG�IURP��������RI� WKH�VDPSOHV��SDUWLDO�SUR¿OHV�ZHUH�
JHQHUDWHG�IURP�������RI�WKH�VDPSOHV��DQG�QR�SUR¿OH�ZDV�REWDLQHG�IURP�������RI�WKH�VDPSOHV���6LQFH�D�PHDVXUDEOH�DPRXQW�RI�'1$�
DQG�FRPSOHWH�'1$�SUR¿OHV�ZHUH�REWDLQHG�IURP�WKHVH�¿QJHUSULQWV�DIWHU�&7)�H[SRVXUH��LW�ZDV�GHWHUPLQHG�WKDW�WKH�&7)�KDG�QR�QHJDWLYH�
HIIHFW�RQ�WKH�PHWKRGV�RI�'1$�DQDO\VLV��DQG�WKHUHIRUH�LW�LV�EHOLHYHG�WKDW�WKH�'1$�SUR¿OHV�REWDLQHG�IURP�&7)�GHYHORSHG�¿QJHUSULQWV�
DUH�RI�WKH�VDPH�TXDOLW\�DV�QRQ�GHYHORSHG�¿QJHUSULQWV���7KLV�UHVHDUFK�DOVR�LQGLFDWHV�WKDW�WKHUH�LV�D�VXI¿FLHQW�TXDQWLW\�RI�'1$�LQ�PXOWLSOH�
ODWHQW�¿QJHUSULQWV�WR�DQDO\]H�'1$�DPSOLFRQ�OHQJWK�UDWLRV���7KXV��LW�LV�SRVVLEOH�WR�GHWHUPLQH�WKH�DPRXQW�RI�GHJUDGDWLRQ�LQ�WKH�VDPSOH���
2YHUDOO��WKH�FRPELQDWLRQ�RI�WKH�&7)�GHYHORSPHQW�WHFKQLTXH�DQG�'1$�DQDO\VLV�FRXOG�SURYH�XVHIXO�IRU�LGHQWL¿FDWLRQ�SXUSRVHV�LQ�D�FULPH�
laboratory.
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