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$IWHU� DWWHQGLQJ� WKLV� SUHVHQWDWLRQ�� DWWHQGHHV� ZLOO� EHWWHU� XQGHUVWDQG� WKH� XWLOL]DWLRQ� RI� 6LQJOH� 1XFOHRWLGH� 3RO\PRUSKLVP� �613��
JHQRW\SLQJ�WR�LGHQWLI\�LQGLYLGXDO�FRQWULEXWRUV�WR�D�FRPSOH[�PL[WXUH�'1$�VDPSOH�DQG�WKH�HIIHFW�RI�FRQWULEXWRU�DQFHVWU\��613V�XWLOL]HG�
during analyses, and reference population selection upon results interpretation.

This presentation will impact the forensic science community by demonstrating a practical alternative to Short Tandem Repeat 

�675��DQDO\VLV�XVLQJ�FDSLOODU\�HOHFWURSKRUHVLV�IRU�HYDOXDWLQJ�PL[HG�'1$�VDPSOHV�DQG�ZLOO�DOVR�SUHVHQW�WKH�IDFWRUV�ZKLFK�FRXOG�DIIHFW�
evaluation, such as reference population and ancestry of the contributor(s).

$Q� LQFUHDVLQJ� QXPEHU� RI� VDPSOHV� HYDOXDWHG� E\� IRUHQVLF� ODERUDWRULHV� LQFOXGH� '1$� IURP�PXOWLSOH� FRQWULEXWRUV�� VXFK� DV� WKRVH�
URXWLQHO\�REVHUYHG� LQ�VH[XDO�DVVDXOWV�DQG� WRXFK�'1$�� �$GYDQFHV� LQ�JHQRW\SLQJ�PHWKRGRORJLHV�� URXWLQHO\�HPSOR\HG�E\�FOLQLFDO�DQG�
research laboratories, provide alternatives to the use of capillary electrophoresis and STR testing.  In a single assay, high density SNP 

$UUD\V�FDQ�JHQHUDWH�GDWD�IURP�WKRXVDQGV�WR�PLOOLRQV�RI�JHQHWLF�PDUNHUV�LQFOXGLQJ�DQFHVWU\��SKHQRW\SH��;��<��PLWRFKRQGULDO��DQG�LGHQWLW\�
PDUNHUV���7KLV�VXEVWDQWLDO�LQFUHDVH�LQ�JHQHWLF�GDWD�PD\�EH�H[SHFWHG�WR�LPSURYH�WKH�SRZHU�ZLWK�ZKLFK�FRQWULEXWRUV�WR�D�'1$�PL[WXUH�
PD\�EH�LGHQWL¿HG�

The use of SNPs to determine inclusion or exclusion of a contributor to a mixture involves comparison of the mixture with a 

reference population.  Studies were conducted to evaluate the impact of sample ancestry, ancestry alleles used in the analyses, reference 

SRSXODWLRQ�VHOHFWLRQ�RQ�WKH�GHWHUPLQDWLRQ�RI�LQFOXVLRQ�RU�H[FOXVLRQ��DQG�RQ�WKH�VWDWLVWLFV�VXSSRUWLQJ�WKH�LGHQWL¿FDWLRQ�RI�FRQWULEXWRUV�LQ�
VDPSOH�VHWV�XWLOL]LQJ�WKH�4613�,QIRUPDWLFV�6RIWZDUH™���7KLV�VRIWZDUH�HPSOR\V�IRUHQVLFDOO\�UHOHYDQW�DOJRULWKPV�XWLOL]LQJ�JHQHWLF�PDUNHUV�
WR�HVWLPDWH�WKH�JHQHWLF�GLVWDQFH�EHWZHHQ�D�VDPSOH�RI�LQWHUHVW��DQ�HYLGHQFH�VDPSOH��DQG�D�UHIHUHQFH�SRSXODWLRQ�DV�SURSRVHG�LQ�+RPHU�1

7ZR�PHWKRGV�ZHUH�XWLOL]HG� WR�JHQHUDWH�PXOWLSOH� UHIHUHQFH�SRSXODWLRQV�� �([SHULPHQWDO� DQG�%LRLQIRUPDWLF�� � ,Q� WKH�([SHULPHQWDO�
PHWKRG��UHIHUHQFH�SRSXODWLRQV�ZHUH�FUHDWHG�E\�DQDO\]LQJ�KXPDQ�&RULHOO�DQFHVWU\�SDQHO�VDPSOHV�ZLWK�WKH�,OOXPLQD®�,Q¿QLXP® Assay 

DQG�+XPDQ2PQL([SUHVV([RPH���%HDG&KLS�DUUD\���$OOHOH�IUHTXHQFLHV�ZHUH�GHYHORSHG�IURP�WKH�FXPXODWLYH�UHVXOWV�RI�DSSUR[LPDWHO\�
����JHQRPHV�SHU�&RULHOO�DQFHVWU\�SDQHO�VDPSOHV��$$���DQG�&DX������7KH�%LRLQIRUPDWLFV�0HWKRGRORJ\�XWLOL]HG�SXEOLFO\�DYDLODEOH�GDWD�
IURP�WKH�������*HQRPHV�3URMHFW��KWWS���ZZZ�����JHQRPHV�RUJ����613V�LGHQWL¿HG�E\�WKH�������*HQRPHV�3URMHFW�ZHUH�¿OWHUHG�WR�LQFOXGH�
only those also found on the Exome8 array.  Frequencies of SNPs from approximately 1,500 samples from the African and European 

$QFHVWULHV��$)5�DQG�(85��ZHUH�XWLOL]HG�IRU�FRPSDUDWLYH�SXUSRVHV�
)RXU�UHIHUHQFH�SRSXODWLRQV�ZHUH�FRPSDUHG�IRU�WKHLU�LPSDFW�RQ�FDOFXODWHG�'LVWDQFH��'��DQG�7�VWDWLVWLF��7��YDOXHV�LQ�PDWFKHG�DQG�

PLVPDWFKHG�VDPSOHV�RI�&DXFDVLDQ�DQG�$IULFDQ�DQFHVWU\���3DLUZLVH�FRPSDULVRQV�RI�D�PDWFKLQJ�&DXFDVLDQ�'1$�VDPSOH��7DEOH����VKRZ�
WKDW�'�DQG�7�YDOXHV�DUH�SRVLWLYH��LQGLFDWLQJ�D�PDWFK���7KH�YDOXHV�IRU�PDWFKLQJ�&DXFDVLDQ�VDPSOHV�DUH�QXPHULFDOO\�KLJKHU�ZKHQ�FDOFXODWHG�
against reference populations of African ancestry than when calculated against European reference populations.  The Bioinformatics-

derived reference populations generally provide more positive values than their corresponding experimental reference populations.

Table 1. Summary Statistics for Matched and Mismatched Caucasian Samples

AA48 Cau50
WŽŽůĞĚ�

AA48 & Cau50 AFR �hZ
WŽŽůĞĚ�

�&Z�Θ��hZ
' T ' T ' T ' T ' T ' T

0HDQ�
0DWFKHG 0.195 0.150 815 0.168 889 0.260 924 0.208 878 0.226 960

6W��'HY� 0.002 10 0.002 12 0.002 11 0.002 10 0.002 13 0.003 14
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0HDQ�
0LVPDWFKHG 0.01 37 -136 -68 0.021 51 -76
6W��'HY� 0.005 16 0.003 17 0.004 20 0.008 19 0.006 20 0.007 22

The impact of these factors on inclusion and exclusion thresholds will be presented for both major and minor contributors in 
simulated forensic case scenarios, using both Experimental and Bioinformatics reference populations.
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