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B133 Utility of a Novel and Sensitive DNA Multiplex for Highly Degraded Missing 
Persons Samples
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$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG�WKH�DSSOLFDWLRQ�RI�D�QRYHO�'1$�PDUNHU�V\VWHP�IRU�XVH�ZLWK�PLVVLQJ�
persons samples.

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�VHUYLQJ�DV�D�NH\�DVSHFW�IRU�WKH�DQDO\VLV�RI�GHJUDGHG�IRUHQVLF�'1$�
VDPSOHV��DV�LW�FDQ�DXJPHQW�RU�UHSODFH�WUDGLWLRQDO�'1$�WHVWLQJ�V\VWHPV�LQ�FDVHV�ZKHUH�WKRVH�V\VWHPV�GR�QRW�SURGXFH�UHVXOWV�GXH�WR�WKH�
SUHVHQFH�RI�KLJKO\�GHJUDGHG�'1$��

7KH�0LVVLQJ�3HUVRQV�XQLW�RI�WKH�817�&HQWHU�IRU�+XPDQ�,'��817&+,��DQQXDOO\�SURFHVVHV�PRUH�WKDQ�������VSHFLPHQV�LQFOXGLQJ�
human remains, family reference samples, and direct reference samples.  The ability to successfully type these human remains samples 

XVLQJ�'1$�DQDO\VLV�LV�RI�XWPRVW�LPSRUWDQFH�IRU�WKHLU�LGHQWL¿FDWLRQ���,Q�WKHVH�FDVHV��LGHQWL¿FDWLRQ�LV�DFKLHYHG�SULPDULO\�WKURXJK�6KRUW�
7DQGHP�5HSHDW��675���<�FKURPRVRPDO�6KRUW�7DQGHP�5HSHDW��<�675���DQG�PLWRFKRQGULDO�'1$�DQDO\VHV��KRZHYHU��WKLV�DSSURDFK�LV�
often restricted by common haplotypes and the excessively degraded condition of samples, thereby limiting the discrimination power of 

'1$�XVLQJ�WKHVH�WHFKQRORJLHV���7R�DGGUHVV�WKHVH�OLPLWDWLRQV��WKH�817&+,�VWULYHV�WR�RSWLPL]H�DQG�YDOLGDWH�QHZ�WHFKQLTXHV�WR�DVVLVW�ZLWK�
WKH�LGHQWL¿FDWLRQV�LQ�PLVVLQJ�SHUVRQV�FDVHV���7KLV�SUHVHQWDWLRQ�IRFXVHV�RQ�WKH�XWLOL]DWLRQ�RI�D�QRYHO�'1$�PDUNHU�V\VWHP��IRU�XVH�ZLWK�WKH�
W\SHV�RI�VDPSOHV�FRPPRQO\�HQFRXQWHUHG�LQ�WKH�0LVVLQJ�3HUVRQV�XQLW�DW�817&+,�

InnoTyper™�LV�D�PDUNHU�V\VWHP�WKDW�XWLOL]HV�5HWURWUDQVSRVRQ�,QVHUWLRQ�3RO\PRUSKLVPV��5,3V����5HWURWUDQVSRVDEOH�(OHPHQWV��5(V��
consist of Long Interspersed Nuclear Elements (LINEs) and Short Interspersed Nuclear Elements (SINEs).  This group of bi-allelic 

PDUNHUV�FDQ�EH�XVHIXO�IRU�KXPDQ�LGHQWLW\�WHVWLQJ���$PRQJ�WKH�DGYDQWDJHV�RI�XVLQJ�5,3V�DUH�WKDW�WKH\�GR�QRW�\LHOG�VWXWWHU�DUWLIDFWV�GXH�WR�
VOLSSDJH�GXULQJ�WKH�3&5��WKHUH�DUH�QR�NQRZQ�JHQHWLF�PXWDWLRQV�VLQFH�WKH\�DUH�LGHQWLFDO�E\�GHVFHQW�RQO\��WKH\�DUH�SUHVHQW�LQ�YHU\�KLJK�
FRS\�QXPEHUV��DQG�WKH\�KDYH�D�ZHOO�GH¿QHG�JHQHWLF�OLQHDJH��ZKLFK�PDNHV�5,3V�XVHIXO�IRU�UHODWLRQVKLS�GHWHUPLQDWLRQV��KRZHYHU��XQWLO�
UHFHQWO\�GXH�WR�WKH�LQKHUHQW�VL]H�GLIIHUHQFH��!���ES��DVVRFLDWHG�ZLWK�LQVHUWLRQ�DQG�QXOO�DOOHOHV��WKH�XVH�RI�5,3V�KDV�QRW�EHHQ�SUDFWLFDO�IRU�
IRUHQVLF�DSSOLFDWLRQV���7R�FLUFXPYHQW�WKH�DOOHOH�VL]H�GLVSDULW\��D�QRYHO�SULPHU�GHVLJQ�PHWKRGRORJ\�ZDV�XVHG�WR�UHPRYH�WKH�LQWUD�VSHFL¿F�
ORFXV�FRPSHWLWLRQ� WKDW�RFFXUV� LQ�KHWHUR]\JRWHV�� �7KLV� LQQRYDWLYH�SULPHU�GHVLJQ�DOORZV�IRU� WKH�DPSOLFRQ�VL]H� WR�EH�UHGXFHG�WR�D�VL]H�
VPDOOHU�WKDQ�FXUUHQWO\�XVHG�675�PDUNHUV��VXFK�WKDW�VXEVWDQWLDOO\�GHJUDGHG�'1$�VDPSOHV�FDQ�EH�DQDO\]HG���8WLOL]LQJ�WKLV�SULPHU�GHVLJQ��
D�PRUH�VLPSOL¿HG��UDSLG��DQG�DXWRPDWHG�W\SLQJ�WHFKQRORJ\�FDQ�EH�DSSOLHG�WR�5,3�W\SLQJ�

7KH�PXOWLSOH[�XWLOL]HG�LQ�WKLV�VWXG\�FRQVLVWHG�RI����5(�PDUNHUV�SOXV�WKH�JHQGHU�LGHQWLI\LQJ�PDUNHU��DPHORJHQLQ���$OO�DPSOLFRQV�
LQ�WKLV�3&5�PXOWLSOH[�UDQJH�LQ�VL]H�EHWZHHQ���ES�WR����ES���7R�WHVW�WKH�XWLOLW\�RI�WKLV�V\VWHP�LQ�D�IRUHQVLF�FDVHZRUN�PLVVLQJ�SHUVRQV�
laboratory, several studies were performed, including sensitivity and testing on non-probative human remains.  Results show the system 

WR�EH�KLJKO\�UREXVW�DQG�VHQVLWLYH���&RPSOHWH����5(�PDUNHU�SUR¿OHV�ZHUH�REWDLQHG�ZLWK�DV�OLWWOH�DV���SJ���7KHVH�UHVXOWV�ZHUH�FRPSDUHG�
WR�WKH�ORZ�FRS\�SURFHGXUH�XVHG�E\�817&+,���7KH�VPDOO�DPSOLFRQ�VL]HV�UHVXOW�LQ�DQ�H[WUHPHO\�VHQVLWLYH��UDSLG��DQG�XVHIXO�PXOWLSOH[�IRU�
W\SLQJ�KLJKO\�GHJUDGHG�IRUHQVLF�VDPSOHV�DV�ZHOO�DV�IRU�KLJK�TXDOLW\�'1$�VDPSOHV�

'DWD�WR�EH�SUHVHQWHG�VXSSRUWV�WKH�XVHIXOQHVV�RI�WKLV�V\VWHP�IRU�DQDO\]LQJ�PLVVLQJ�SHUVRQV�VDPSOHV�ZKLFK�GLG�QRW�SURGXFH�XVDEOH�
STR results but did provide InnoTyper™�UHVXOWV�ZLWK�KLJK�GLVFULPLQDWLRQ�SRZHU���7KLV�V\VWHP�ZLOO�SURYH�YHU\�XVHIXO�IRU�DQDO\]LQJ�VLQJOH�
VRXUFH�GHJUDGHG�'1$�VDPSOHV�VXFK�DV�WKRVH�IRXQG�LQ�PDVV�GLVDVWHUV�DQG�RWKHU�KXPDQ�LGHQWL¿FDWLRQ�HIIRUWV�
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