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B182 Examination of Rapidly Mutating Y-STR Loci for Increased Resolution of 
Common Haplotypes Using a Large Multiplex Kit
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7KH�JRDO�RI�WKLV�SUHVHQWDWLRQ�LV�WR�LQWURGXFH�DWWHQGHHV�WR�D�VHW�RI�UDSLGO\�PXWDWLQJ�<�FKURPRVRPDO�6KRUW�7DQGHP�5HSHDW��<�675��
PDUNHUV�LQ�D�FRPPHUFLDOO\�DYDLODEOH�PXOWLSOH[�NLW���3RSXODWLRQ�VWDWLVWLFV�RQ�WKH�VSHFL¿F�ORFL�H[DPLQHG�DQG�WKHLU�XWLOLW\�IRU�GLVFULPLQDWLQJ�
closely related males will be presented.

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�LQWURGXFLQJ�WKH�XVHIXOQHVV�RI�D�VHW�RI�UDSLGO\�PXWDWLQJ�<�675�ORFL�
LQ�D�FRPPHUFLDOO\�DYDLODEOH�NLW�WR�LQFUHDVH�GLVFULPLQDWLRQ�DPRQJ�FORVHO\�UHODWHG�PDOHV�

<�675�WHVWLQJ�KDV�EHFRPH�DQ�LPSRUWDQW�WRRO�IRU�IRUHQVLF�LQYHVWLJDWLRQV��HVSHFLDOO\�LQ�'1$�PL[WXUH�VDPSOHV�ZKHUH�ORZ�OHYHO�PDOH�
'1$�LV�PL[HG�LQ�D�KLJK�IHPDOH�'1$�EDFNJURXQG���8QWLO�������RQO\�WZR�FRPPHUFLDO�NLWV�RI����DQG����<�675�PDUNHUV�ZHUH�DYDLODEOH�IRU�
the forensic community that provide relatively high discrimination among unrelated individuals, with a discrimination capacity greater 
than 97% (National Institute of Standards and Technology (NIST), unpublished data).1,2��*LYHQ�WKH�KDSORLG�QDWXUH�RI�WKH�<�FKURPRVRPH��
a match between the evidence and the accused is evaluated in terms of how frequently the haplotype is observed in a relevant database.  
,Q�DGGLWLRQ�WR�WKH�OLPLWDWLRQ�RI�<�675�VWDWLVWLFDO�UHVXOWV�UHVWULFWHG�WR�WKH�VL]H�RI�WKH�GDWDEDVH��WKH�FXUUHQW�VHW�RI�<�675�PDUNHUV�DUH�OLPLWHG�
at separating related males such as fathers, sons, and brothers.

5HFHQWO\�SXEOLVKHG�5DSLGO\�0XWDWLQJ��50��<�675�ORFL�ZLWK�PXWDWLRQ�UDWHV�IURP�URXJKO\����WR����SHU�PHLRVHV�ZHUH�HYDOXDWHG�
at NIST.3,4��7R�DVVHVV�WKH�XWLOLW\�RI�50�<�675�PDUNHUV�IRU�FDVHZRUN��1,67�KDV�HYDOXDWHG�WKH�<¿OHU®�3OXV�NLW�UHOHDVHG�IRU�FRPPHUFLDO�
XVH�LQ��������7KH�<¿OHU®�3OXV�NLW�LQFOXGHV�VHYHQ�UDSLGO\�PXWDWLQJ�PDUNHUV�LQWHQGHG�WR�LQFUHDVH�GLVFULPLQDWLRQ�DPRQJ�FORVHO\�UHODWHG�
individuals.  The evaluation used a set of unrelated population samples to determine population genetics parameters, such as haplotype 
GLYHUVLW\��DQG�D�VHW�RI�IDWKHU�VRQ�VDPSOHV�WR�GHWHUPLQH�WKH�XVHIXOQHVV�RI�WKH�PDUNHUV�IRU�GLVWLQJXLVKLQJ�UHODWHG�PDOHV�

NIST population samples of more than 600 unrelated individuals in three United States groups, Caucasian, African American, and 
+LVSDQLF��ZHUH�LQLWLDOO\�WHVWHG�ZLWK�WKH�<¿OHU®�3OXV�NLW�5   Subsequently, nearly 400 father-son samples among United States Caucasians, 
$IULFDQ�$PHULFDQV��$VLDQV��DQG�+LVSDQLFV�ZHUH�DOVR�WHVWHG�6  All samples had been previously typed using the original two commercially 
DYDLODEOH�IRUHQVLF�<�675�NLWV�1,2

As a result of the testing, NIST� IRXQG� WKDW� WKH�50�<�675�PDUNHUV� SURYLGHG� LQFUHDVHG� GLVFULPLQDWLRQ� DQG� YDULDWLRQ� DPRQJ�
FRPPRQ�KDSORW\SHV�XQUHVROYHG�XVLQJ�WKH�RULJLQDO�FRPPHUFLDOO\�DYDLODEOH�<�675�NLWV���$GGLWLRQDO�<�675�ORFL��HVSHFLDOO\�IURP�UDSLGO\�
PXWDWLQJ�PDUNHUV��FDQ�EH�XVHIXO�IRU�LQFUHDVHG�GLVFULPLQDWLRQ�DPRQJ�FORVHO\�UHODWHG�PDOHV��KRZHYHU��FDXWLRQ�VKRXOG�EH�FRQVLGHUHG�LQ�
WKH�LQWHUSUHWDWLRQ�RI�WKHVH�PDUNHUV�ZKHQ�GLVFUHSDQFLHV�RFFXU�DPRQJ�FORVH�UHODWLYHV�WKDW�FRXOG�OHDG�WR�LQFRUUHFW�H[FOXVLRQV�EDVHG�XSRQ�D�
pre-determined number of mismatches (e.g., in missing person cases).
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