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B95 A Large-Scale DNA Mixture Interpretation Study of DNA Examiners:  Inter- and 
Intra-Laboratory Variability
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After attending this presentation, attendees will understand the inter- and intra-laboratory variation of genotype interpretations 

WKDW�RFFXU�GXULQJ�WKH�'1$�GHFRQYROXWLRQ�SURFHVV���7KLV�ODUJH�VFDOH�VWXG\�DWWHPSWHG�WR�TXDQWLI\�WKH�YDULDELOLW\�WKDW�H[LVWV�LQ�WKH�'1$�
LQWHUSUHWDWLRQ� SURFHVV� DQG�ZDV� DEOH� WR� JDWKHU� SDUWLFLSDWLRQ� IURP� D� ODUJH� QXPEHU� RI�'1$� H[DPLQHUV� IURP� ORFDO�� VWDWH�� IHGHUDO�� DQG�
international forensic laboratories.

7KLV� SUHVHQWDWLRQ� ZLOO� LPSDFW� WKH� IRUHQVLF� VFLHQFH� FRPPXQLW\� E\� VHUYLQJ� WR� H[SODLQ� WKH� FXUUHQW� OLPLWDWLRQV� RI� '1$�PL[WXUH�
LQWHUSUHWDWLRQ�� WR� TXDQWLI\� WKH� JHQRW\SH� YDULDWLRQV� LQ� WKH�PL[WXUHV� XWLOL]HG� LQ� WKH� VWXG\�� DQG� FRXOG� EH� XVHG� WR� KHOS� WUDLQ� QHZ�'1$�
H[DPLQHUV�DQG�JXLGH�'1$�LQWHUSUHWDWLRQ�SURWRFROV�

)RUHQVLF�ODERUDWRULHV�JHQHUDOO\�GHFRQYROXWH�'1$�VDPSOHV�WR�LGHQWLI\�'1$�SUR¿OHV�IRU�FRQWULEXWRUV�SUHVHQW�LQ�WKH�PL[WXUH�VDPSOH���
As the complexity of a sample increases, so does the range of genotype interpretations generated by an examiner.  The interpretations 

PD\�EH�DIIHFWHG�E\�VDPSOH�FRPSOH[LW\�LQFOXGLQJ�ORZ�WHPSODWH�RU�GHJUDGHG�'1$��LQFUHDVHG�QXPEHUV�RI�FRQWULEXWRUV�LQ�WKH�VDPSOH��DQG�
the ratios and allelic overlap between each contributor in the mixture.  In addition to the genotype interpretation variation generated with 

D�JLYHQ�VDPSOH��YDULRXV�IRUHQVLF�ODERUDWRULHV�XWLOL]H�GLVWLQFW�'1$�PL[WXUH�LQWHUSUHWDWLRQ�JXLGHOLQHV�DQG�SURWRFROV�WKDW�LQÀXHQFH�WKHLU�
LQWHUSUHWDWLRQ�RI�D�VDPSOH���,Q�VRPH�FDVHV��WKLV�ZLOO�GHWHUPLQH�LI�D�VDPSOH�LV�DQDO\]HG�RU�GHHPHG�LQFRQFOXVLYH��KRZHYHU��WKH�GHJUHH�RI�
YDULDWLRQ�EHWZHHQ�H[DPLQHUV�ZLWKLQ�DQG�RXWVLGH�D�ODERUDWRU\�KDV�QRW�EHHQ�TXDQWL¿HG���

7KLV�VWXG\�DWWHPSWV�WR�TXDQWLI\�WKH�YDULDWLRQ�ZLWKLQ�DQG�EHWZHHQ�ORFDO��VWDWH��IHGHUDO��DQG�LQWHUQDWLRQDO�'1$�IRUHQVLF�ODERUDWRULHV�
XVLQJ�D�*HQRW\SH�,QWHUSUHWDWLRQ�0HWULF��*,0��V\VWHP�GHYHORSHG�DW�WKH�'HIHQVH�)RUHQVLF�6FLHQFH�&HQWHU��')6&����7KH�*,0�HVWDEOLVKHV�
D�JUDGLHQW�WR�LQFRUSRUDWH�WKH�PXOWLWXGH�RI�SRWHQWLDO�JHQRW\SH�LQWHUSUHWDWLRQV��FRQYHUWLQJ�WKH�JHQRW\SH�LQWHUSUHWDWLRQ�LQWR�D�TXDQWL¿DEOH�
PHWULF�� �6L[�PL[WXUHV�FRPSULVHG�RI� WZR��RU� WKUHH�SHUVRQ�FRQWULEXWRUV�ZLWK�YDU\LQJ�FRQWULEXWRU�UDWLRV�ZHUH�JHQHUDWHG�DW�')6&�XVLQJ�
,GHQWL¿OHU® Plus and PowerPlex®����DPSOL¿FDWLRQ�NLWV���7R�HVWDEOLVK�D�YDULDWLRQ�EDVHOLQH��D�WZR�SHUVRQ�PL[WXUH�ZDV�JHQHUDWHG�ZLWK�D�
clear major and minor contributor ratio that displayed all alleles present at each locus and did not exhibit dropout at any of the loci in 

WKH�HOHFWURSKHURJUDP���7KH�RWKHU�¿YH�PL[WXUHV�ZHUH�PRUH�FRPSOH[�DQG�LQFOXGHG�YDULDWLRQV�VXFK�DV�QXPEHU�RI�FRQWULEXWRUV��FRQWULEXWRU�
UDWLRV��DQG�YDU\LQJ�GHJUHHV�RI�GURSRXW���7KH�UHVXOWDQW�VL[�PL[WXUH��IVD�¿OHV�ZHUH�VXEPLWWHG�WR�PRUH�WKDQ�����'1$�H[DPLQHUV�DW�PRUH�WKDQ�
���ORFDO��VWDWH��IHGHUDO��DQG�LQWHUQDWLRQDO�ODERUDWRULHV�DQG�WKH�JHQRW\SH�LQWHUSUHWDWLRQV�ZHUH�DQDO\]HG�IRU�YDULDWLRQ�DW�WKH�LQWUD��DQG�LQWHU�
laboratory levels prior to technical review.  Participants varied in their use of Combined Probability Of Inclusion/Exclusion (CPI/E), 

5DQGRP�0DWFK�3UREDELOLW\��503���DQG�/LNHOLKRRG�5DWLR��/5��LQ�WKHLU�PL[WXUH�LQWHUSUHWDWLRQV��D�VPDOOHU�VXEVHW�RI�H[DPLQHUV�XWLOL]HG�
SUREDELOLVWLF�PRGHOLQJ�VRIWZDUH�V\VWHPV���*,0�VFRUHV�DQG�DQ�DFFRPSDQ\LQJ�VXUYH\�IRUP�ZHUH�JHQHUDWHG�DQG�DQDO\]HG�IRU�HDFK�PL[WXUH��
WKHQ� FRPSDUHG� WR� RWKHU� H[DPLQHU�*,0� VFRUHV�ZLWKLQ� DQG� RXWVLGH� WKHLU� ODERUDWRU\�� �7KH� SUHVHQFH� RU� DEVHQFH� RI� JHQRW\SH� YDULDWLRQ�
among the examiners will contribute to the overall understanding of mixture interpretation, its current limitation, and the variety of 

LQWHUSUHWDWLRQDO�PHWKRGV���7KH�UHVXOWV�RI�WKLV�VWXG\�FDQ�KHOS�VKHG�OLJKW�RQ�VRXUFHV�RI�YDULDWLRQ�VHHQ�ZLWK�'1$�PL[WXUH�LQWHUSUHWDWLRQ���
7KHVH�¿QGLQJV�PD\�DOVR�LQIRUP�WUDLQLQJ�SURJUDPV�IRU�'1$�H[DPLQHUV�ZLWK�WKH�JRDO�RI�UHGXFLQJ�YDULDWLRQ�

7KH�RSLQLRQV�RU�DVVHUWLRQV�FRQWDLQHG�KHUHLQ�DUH�WKH�SULYDWH�YLHZV�RI�WKH�DXWKRU�DQG�DUH�QRW�WR�EH�FRQVWUXHG�DV�RI¿FLDO�RU�DV�UHÀHFWLQJ�
WKH�YLHZV�RI�WKH�'HSDUWPHQW�RI�WKH�$UP\�RU�WKH�'HSDUWPHQW�RI�'HIHQVH���1DPHV�RI�FRPPHUFLDO�PDQXIDFWXUHUV�RU�SURGXFWV�LQFOXGHG�DUH�
LQFLGHQWDO�RQO\��DQG�LQFOXVLRQ�GRHV�QRW�LPSO\�HQGRUVHPHQW�E\�WKH�DXWKRUV��')6&��2I¿FH�RI�WKH�3URYRVW�0DUVKDO�*HQHUDO��'HSDUWPHQW�RI�
WKH�$UP\��RU�'HSDUWPHQW�RI�'HIHQVH�
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