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$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG�KRZ�QH[W�JHQHUDWLRQ�VHTXHQFLQJ�FDQ�LPSDFW�WKHLU�ZRUNÀRZ�DQG�SURYLGH�
an increased ability to deconvolute mixed samples.

This presentation will impact the forensic science community by providing more information from crime scene samples to enhance 

criminal investigations.

1H[W�*HQHUDWLRQ�6HTXHQFLQJ��1*6��LV�FDSWXULQJ�VLJQL¿FDQW�LQWHUHVW�LQ�WKH�IRUHQVLF�FRPPXQLW\�EHFDXVH�RI�LWV�SURPLVH�RI�JUHDWHU�
PL[WXUH�UHVROXWLRQ�DQG�LQFUHDVHG�FDSDFLW\�IRU�PXOWLSOH[LQJ�� �7KUHH�V\VWHPV�KDYH�EHHQ�GHYHORSHG�WR�HQDEOH�IRUHQVLF�LGHQWL¿FDWLRQ�RI�
samples using NGS.  The PowerSeq®�$XWR�6\VWHP�LQFOXGHV�DOO�ORFL�LQ�³6HFWLRQ�$´�RI�WKH�SURSRVHG�H[SDQGHG�&RPELQHG�'1$�,QGH[�
6\VWHP� �&2',6��FRUH�� DV�ZHOO� DV� WZR� ORFL� IURP�³6HFWLRQ�%´� �732;�DQG�'��6������DQG� WZR�KLJKO\�SRO\PRUSKLF�SHQWDQXFOHRWLGH�
ORFL��3HQWD�(�DQG�3HQWD�'��1��7KH�FRPELQDWLRQ�RI�WKHVH����6KRUW�7DQGHP�5HSHDW��675��ORFL�DQG�DPHORJHQLQ�PDNHV�WKLV�PXOWLSOH[�DQ�
HIIHFWLYH�WRRO�IRU�KXPDQ�LGHQWL¿FDWLRQ�XVLQJ�1*6�ZKLOH�PDLQWDLQLQJ�FRPSDWLELOLW\�ZLWK�H[LVWLQJ�GDWDEDVHV�ZRUOGZLGH���7KH�3RZHU6HT® 

0LWR�6\VWHP� LQFOXGHV� UHDJHQWV� WR�SURGXFH� D� VHW� RI� VPDOO� DPSOLFRQV� IRU� VHTXHQFLQJ� WKH�PLWRFKRQGULDO� FRQWURO� UHJLRQ�� �1*6�DOORZV�
ODERUDWRULHV�DFFHVV� WR�PLWRFKRQGULDO�'1$��PW'1$��DQDO\VLV�XVLQJ�D� VLPSOHU��\HW�SRWHQWLDOO\�KLJK�WKURXJKSXW�ZRUNÀRZ�� � ,QFUHDVHG�
mixture deconvolution and heteroplasmy resolution are achieved by deep sequencing coverage and digital read counts, compared 

to traditional sequencing methods.  Additionally, the use of small amplicons to sequence the mitochondrial control region improves 

sequencing results from degraded samples.

$�PXOWLSOH[HG�V\VWHP�RI�DXWRVRPDO�675V��<�FKURPRVRPDO�6KRUW�7DQGHP�5HSHDWV��<�675V���DQG�PW'1$�ZLOO�UHQGHU�PRUH�LQIRUPDWLRQ�
from crime samples in a single assay.  The developed multiplex system described here includes all loci from the PowerSeq® Auto System 

and the amplicons from the PowerSeq®�0LWR�6\VWHP�FRPELQHG�LQWR�RQH�PXOWLSOH[��DV�ZHOO�DV����<�675�ORFL�IRU�HQKDQFHG�LQWHUSUHWDWLRQ�
of mixed samples.  This system is used in conjunction with the Illumina®�0L6HT® System to generate a complete sequence analysis (STR 

JHQRW\SH��675�UHSHDW�VWUXFWXUH��PLWRFKRQGULDO�KDSORW\SH��DQG�613�LQIRUPDWLRQ��IURP�D�VLQJOH�DPSOL¿FDWLRQ�DQG�VHTXHQFLQJ�UHDFWLRQ���
)RXU�GLIIHUHQW�'1$�VDPSOHV�IRU�D�WRWDO�RI����VDPSOHV�ZHUH�W\SHG�XVLQJ�3RZHU6HT®�$XWR��UHVXOWLQJ�LQ������IXOO�SUR¿OHV�WKDW�DUH�IXOO\�
FRQFRUGDQW�ZLWK�WKH�SUR¿OHV�REWDLQHG�WKURXJK�FDSLOODU\�HOHFWURSKRUHVLV���7ZR�GLIIHUHQW�'1$�VDPSOHV�ZHUH�W\SHG�XVLQJ�WKH�3RZHU6HT® 

0LWR�6\VWHP�IRU�D�WRWDO�RI����VDPSOHV��UHVXOWLQJ�LQ�IXOO�FRQFRUGDQFH�ZLWK�SUR¿OHV�REWDLQHG�WKURXJK�6DQJHU�VHTXHQFLQJ���)LYH�OLEUDULHV�
ZHUH�DQDO\]HG�ZLWK�WKH�PXOWLSOH[�RI�DXWRVRPDO�675V��<�675V��DQG�PW'1$�DQG�ZHUH�IRXQG�WR�EH�IXOO\�FRQFRUGDQW�
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