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$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�OHDUQ�KRZ�D�QHZ�LVRWKHUPDO�DPSOL¿FDWLRQ�PHWKRG�FDQ�EH�DSSOLHG�WR�P51$�SUR¿OLQJ�
IRU�WKH�LGHQWL¿FDWLRQ�RI�IRUHQVLFDOO\�UHOHYDQW�ELRORJLFDO�ÀXLGV�DQG�WLVVXHV��

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�SUHVHQWLQJ�SRVVLEOH�DOWHUQDWLYHV�WR�KRZ�P51$�SUR¿OLQJ�DVVD\V�DUH�
performed and how these new methods may be more amenable to on-site analysis at crime scenes.

&RQYHQWLRQDO�ERG\�ÀXLG�LGHQWL¿FDWLRQ�PHWKRGV�DUH�RIWHQ�FRVWO\��QRW�RQO\�LQ�WHUPV�RI�WLPH�DQG�ODERU�UHTXLUHG�IRU�WKHLU�FRPSOHWLRQ�
EXW�DOVR�LQ�WKH�DPRXQW�RI�VDPSOH�FRQVXPHG���$GGLWLRQDOO\��ZKLOH�PHWKRGV�DUH�DYDLODEOH�IRU�WKH�LGHQWL¿FDWLRQ�RI�KXPDQ�EORRG�DQG�VHPHQ��
QRQH�RI�WKH�URXWLQHO\�XVHG�VHURORJLFDO�DQG�LPPXQRORJLFDO�WHVWV�FDQ�GH¿QLWLYHO\�LGHQWLI\�WKH�SUHVHQFH�RI�KXPDQ�VDOLYD��YDJLQDO�VHFUHWLRQV��
PHQVWUXDO�EORRG��RU�VNLQ���7KXV��DWWHPSWV�WR�GHYHORS�PROHFXODU�EDVHG�DSSURDFKHV�WR�ERG\�ÀXLG�LGHQWL¿FDWLRQ�KDYH�EHHQ�PDGH�LQ�RUGHU�
WR�SURYLGH�RSHUDWLRQDO�FULPH�ODERUDWRULHV�ZLWK�VLJQL¿FDQWO\�LPSURYHG�VSHFL¿FLW\�DQG�VHQVLWLYLW\���7KH�XVH�RI�PHVVHQJHU�51$��P51$��
SUR¿OLQJ�KDV�EHHQ�SURSRVHG�WR�VXSSODQW�FRQYHQWLRQDO�PHWKRGV�IRU�ERG\�ÀXLG�LGHQWL¿FDWLRQ���,W�LV�EDVHG�RQ�WKH�SUHPLVH�WKDW�HDFK�VLQJOH�
WLVVXH�W\SH�LV�FRPSULVHG�RI�FHOOV�WKDW�KDYH�D�XQLTXH�WUDQVFULSWRPH�RU�JHQH�H[SUHVVLRQ�SUR¿OH���&XUUHQWO\��QXPHURXV�ELRPDUNHUV�KDYH�EHHQ�
LGHQWL¿HG�DQG�YDOLGDWHG�IRU�WKH�LGHQWL¿FDWLRQ�RI�IRUHQVLFDOO\�UHOHYDQW�ERG\�ÀXLGV�DQG�WLVVXHV��EORRG��VHPHQ��VDOLYD��YDJLQDO�VHFUHWLRQV��
DQG�VNLQ����6WDQGDUG�P51$�ERG\�ÀXLG�DVVD\V�UHTXLUH�ODERUDWRU\�HTXLSPHQW�WKDW�LV�QRW�PHDQW�WR�EH�XVHG�DW�FULPH�VFHQHV�DQG�UHTXLUHV�
KRXUV�WR�JHQHUDWH�GDWD���7KXV��WKHUH�LV�D�QHHG�IRU�WKH�GHYHORSPHQW�RI�PRUH�UDSLG��VLPSOH��DQG�LQH[SHQVLYH�PHWKRGV�IRU�P51$�SUR¿OLQJ�

$�SRWHQWLDO�DOWHUQDWLYH�P51$�SUR¿OLQJ�VWUDWHJ\�LQYROYHV�WKH�XVH�RI�/$03���/$03¶V�DGYDQWDJHV�DUH�SULPDULO\�GHULYHG�IURP�LWV�XQLTXH�
UHDFWLRQ�PHFKDQLVP���7KH�DPSOL¿FDWLRQ�VWDUWV�DW����&�WR����&�ZLWK�SULPHUV�DQQHDOLQJ�WKH�WDUJHW�'1$�VWUDQG�DQG�VHOI�SULPLQJ�WR�IRUP�
GXPEEHOO�VKDSHG�VWUXFWXUHV�WKDW�ZLOO�EH�XVHG�LQ�WKH�VWUDQG�GLVSODFHPHQW�DPSOL¿FDWLRQ���,Q�WKLV�ZD\��WKH�SULPHUV�FDQ�FRQWLQXRXVO\�SULPH��
H[WHQG��DQG�GLVSODFH�RQ�WKHLU�RZQ�DPSOLFRQV���)RU�WKH�GHWHFWLRQ�RI�51$�WDUJHWV��/$03�FDQ�EH�FRPELQHG�ZLWK�5HYHUVH�7UDQVFULSWDVH�
�57�/$03��LQ�D�VLQJOH�PL[���7KH�UHDFWLRQ�FDQ�SURGXFH�ODUJH�TXDQWLWLHV�RI�'1$��XS�WR�����FRSLHV�LQ�XQGHU�DQ�KRXU���HQDEOLQJ�QDNHG�
eye detection of amplicons with suitable colorimetric or turbidometric sensors.  Product detection without aperture of the reaction tube 
GLPLQLVKHV�FRQFHUQV�DERXW�DPSOL¿HG�SURGXFW�FRQWDPLQDWLRQ�RI� ODERUDWRU\�HQYLURQPHQWV��D�PDWWHU�RI�FRQVWDQW�YLJLODQFH�ZLWK�FXUUHQW�
detection schemes based on the Polymerase Chain Reaction (PCR).

+HUH�D�SURWRW\SH�UDSLG�/$03�RI�P51$�ELRPDUNHUV�PHWKRG�IRU�WKH�LGHQWL¿FDWLRQ�RI�VHPHQ��350���7*0���DQG�VDOLYD��67$7+��
+71���LV�GHVFULEHG���%DVHG�RQ�LQLWLDO�WHVWLQJ��WKH�GHYHORSHG����PLQXWH�DVVD\V��RQH�VWHS�FORVHG�UHDFWLRQ�IURP�57�WR�GHWHFWLRQ��SHUPLW�
WKH�LGHQWL¿FDWLRQ�RI�WKH�ERG\�ÀXLG�RULJLQ�RI�GULHG�VHPHQ�DQG�VDOLYD�VWDLQV�DQG�GHPRQVWUDWH�D�KLJK�GHJUHH�RI�UHSURGXFLELOLW\��WHFKQLFDO�
DQG�ELRORJLFDO�UHSOLFDWHV����)RU�VHPHQ��LW�ZDV�GHWHUPLQHG�WKDW�350��ZDV�WKH�PRVW�VXLWDEOH�FDQGLGDWH���6HPHQ�ZDV�FRUUHFWO\�LGHQWL¿HG�
LQ������NQRZQ�VHPHQ�VDPSOHV��RQH�IDOVH�QHJDWLYH��RQH�YDVHFWRPL]HG�PDOH�GRQRU�VR�350��ZDV�QRW�H[SHFWHG�RU�REVHUYHG����6SHFL¿FLW\�
ZDV�GHPRQVWUDWHG�ZLWK�D�IDLOXUH�WR�GHWHFW�350���VHPHQ��LQ�EORRG��VDOLYD��YDJLQDO�VHFUHWLRQV��PHQVWUXDO�EORRG��RU�VNLQ�VDPSOHV��1 ����
(separation in detection time of ~40 to 55 minutes).  Reproducibility was assessed through an evaluation of ten donors (three technical 
UHSOLFDWHV�SHU�GRQRU����6HPHQ�ZDV�FRUUHFWO\�LGHQWL¿HG�LQ�QLQH�GRQRUV����WK�GRQRU�ZDV�D�YDVHFWRPL]HG�PDOH�DQG�WKH�REVHUYHG�VWDQGDUG�
deviation among individual donors was as little as 0.2-3.4 minutes).  While more variability was observed for saliva due to the nature of 
WKH�ERG\�ÀXLG�LWVHOI��VDOLYD��67$7+��ZDV�VXFFHVVIXOO\�LGHQWL¿HG�LQ�VDPSOHV�VWRUHG�DW�URRP�WHPSHUDWXUH�IRU�RQH�WR�WZR�\HDUV��1 ���DQG�
VDPSOHV�H[SRVHG�WR�HQYLURQPHQWDO�LQVXOWV��KHDW��OLJKW��KXPLGLW\��DQG�UDLQ��IRU�GD\V�WR�XS�WR�RQH�PRQWK��1 �����ZLWK�UHVXOWV�FRPSDUDEOH�
WR�D�&DSLOODU\�(OHFWURSKRUHVLV� �&(���EDVHG�P51$�SUR¿OLQJ�PXOWLSOH[�� �6XFFHVVIXO�GHWHFWLRQ�RI�VDOLYD�ZDV�DFKLHYHG�IRU�����RI� WKH�
FRPSURPLVHG�DQG�HQYLURQPHQWDO�VDPSOHV�XVLQJ�WKH�67$7+�/$03�DVVD\V�FRPSDUHG�WR�����VXFFHVVIXO�GHWHFWLRQ�RI�67$7+�XVLQJ�&(�
based detection.
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7KH�UHVXOWV�IURP�WKHVH�LQLWLDO�VWXGLHV�LQGLFDWH�D�SRVVLEOH�XWLOLW\�RI�LVRWKHUPDO�57�/$03�DVVD\V�IRU�ERG\�ÀXLG�LGHQWL¿FDWLRQ���7KH�
SRWHQWLDO�H[LVWV��DQG�LV�WKH�VXEMHFW�RI�FXUUHQW�ZRUN��IRU�WKH�GHYHORSPHQW�RI�WKHVH�DVVD\V�RQ�DQ�LQWHJUDWHG�PLFURÀXLGLF�GHYLFH�ZKLFK�ZRXOG�
SHUPLW�FRQ¿UPDWRU\�ERG\�ÀXLG�LGHQWL¿FDWLRQ�E\�P51$�SUR¿OLQJ�DW�LWV�SRLQW�RI�XVH��FULPH�VFHQHV�RU�LQ�WKH�ELRORJ\�VFUHHQLQJ�ODERUDWRU\��

,VRWKHUPDO�$PSOL¿FDWLRQ��51$�3UR¿OLQJ��%RG\�)OXLG�,GHQWL¿FDWLRQ


