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B11 A “Whodunit” Solved Utilizing Mixture Interpretation Software With 
Quantitative Genotyping

Melissa M. Chila, MS*, United States Army Criminal Investigation Lab, Bldg 925, Forest Park, GA 30297; and Tim Kalafut, 4930 N 
31st Street, Forest Park, GA 30215

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�DSSUHFLDWH�KRZ�XVHIXO�WRXFK�'1$�VDPSOHV�FDQ�EH�DQG�JDLQ�DQ�XQGHUVWDQGLQJ�RI�
KRZ�PL[WXUH�LQWHUSUHWDWLRQ�WRROV�FDQ�EH�SLYRWDO�LQ�GHFRQYROXWLQJ�GLI¿FXOW�PL[WXUHV���7KH�DOJRULWKPV�XVHG�LQ�WKH�$UPHG;SHUW™ software 

will also be introduced.

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�GHPRQVWUDWLQJ�KRZ�D�FRPSOH[�'1$�PL[WXUH�IURP�D�SHUSOH[LQJ�
case was able to be interpreted, using quantitative genotyping, and led to a useful investigative lead. 

7RXFK�'1$�LV�'1$�ZKLFK�LV�GHSRVLWHG�ZKHQ�VRPHRQH�WRXFKHV�RU�FRPHV�LQ�FRQWDFW�ZLWK�DQ�LWHP�DQG�OHDYHV�VORXJKHG�RII�VNLQ�FHOOV�
EHKLQG���,W�LV�XVXDOO\�SUHVHQW�LQ�YHU\�ORZ�TXDQWLWLHV�DQG�IXOO�'1$�SUR¿OHV�DUH�RIWHQ�GLI¿FXOW�WR�REWDLQ�GXH�WR�WKH�ORZ�QXPEHU�RI�FHOOV�
ZKLFK�DUH�XVXDOO\�GHSRVLWHG���%HFDXVH�RI�WKH�QDWXUH�RI�WRXFK�'1$�VDPSOHV��LW¶V�YHU\�UDUH�WKDW�D�&RPELQHG�'1$�,QGH[�6\VWHP��&2',6��
�ZRUWK\�SUR¿OH�LV�GHYHORSHG��KRZHYHU��ZLWK�WKH�KHOS�RI�PL[WXUH�LQWHUSUHWDWLRQ�VRIWZDUH��GLI¿FXOW�PL[WXUHV��VXFK�DV�WKRVH�REWDLQHG�ZKHQ�
VZDEELQJ�IRU�WRXFK�'1$��FDQ�PRUH�UHDGLO\�EH�LQWHUSUHWHG�DQG�FDQ�UHVXOW�LQ�XVHIXO�LQYHVWLJDWLYH�LQIRUPDWLRQ��

In 2012, the United States Army Criminal Investigation Laboratory (USACIL) received a case involving the abduction of a young 

FKLOG���$�OLWWOH�JLUO�ZDV�SOD\LQJ�RQ�D�SOD\JURXQG�ZKHQ�VKH�ZDV�DSSURDFKHG�E\�DQ�XQNQRZQ�PDOH�ZKR�SURFHHGHG�WR�NLGQDS�KHU���6KRUWO\�
DIWHU�EHLQJ�FDSWXUHG��WKH�FKLOG�ZDV�DEOH�WR�ÀHH�WR�VDIHW\��KRZHYHU��HYHQ�DIWHU�VKH�JDYH�D�GHVFULSWLRQ�RI�WKH�PDQ��LQYHVWLJDWRUV�KDG�QR�LGHD�
ZKR�WKH�DEGXFWRU�ZDV���7KH�FKLOG¶V�SDQWV�ZHUH�VXEVHTXHQWO\�VXEPLWWHG�WR�WKH�ODERUDWRU\�DQG��GXULQJ�DQDO\VLV��WKH�SRFNHWV�ZHUH�VZDEEHG�
IRU�WRXFK�'1$�VLQFH�LW�ZDV�DOOHJHG�WKDW�WKH�DVVDLODQW�WRXFKHG�WKDW�DUHD�

7KH�UHVXOWLQJ�'1$�SUR¿OH�ZDV�DQDO\]HG�XVLQJ�$UPHG;SHUW™, a mixture interpretation software tool that was developed in-house 

and for which USACIL currently holds a patent.  It uses a simple deconvolution strategy based on three rules:  (1) shared alleles are 

VKDUHG�LQ�SURSRUWLRQ�WR�WKH�XQVKDUHG�DOOHOHV������ZKHUH�SRVVLEOH��SHDN�KHLJKW�UDWLRV�DUH�GH¿QHG�DV�������DQG������PLQLPXP�DOOHOH�KHLJKWV�
are maintained.  This software has been invaluable in streamlining the analysis and interpretation process.  It has also provided a 

UHODWLYHO\�KLJK�OHYHO�RI�FRQVLVWHQF\�LQ�¿QDO�UHVXOWV�DV�GHWHUPLQHG�E\�WKH�VWDWLVWLFDO�DQDO\VLV�RI�PL[HG�'1$�SUR¿OHV�XVHG�GXULQJ�LQWHUQDO�
competency testing.

:LWK�WKH�KHOS�RI�WKH�PL[WXUH�LQWHUSUHWDWLRQ�VRIWZDUH��WKH�'1$�SUR¿OH�REWDLQHG�IURP�WKH�SDQWV¶�SRFNHWV�ZDV�DEOH�WR�EH�LQWHUSUHWHG�
DV�D�PL[WXUH�RI�WKUHH�LQGLYLGXDOV�ZKHUH�WKH�RZQHU�FRXOG�EH�DVVXPHG��D�IDPLO\�PHPEHU�FRXOG�EH�LGHQWL¿HG��DQG�D�IXOO�XQNQRZQ�PDOH�
'1$�SUR¿OH�FRXOG�EH�WHDVHG�RXW�IRU�&2',6�VXEPLVVLRQ���,Q�WKH�PRQWKV�IROORZLQJ�FDVH�FRPSOHWLRQ��DSSUR[LPDWHO\�����VWDQGDUGV�ZHUH�
VXEPLWWHG�IRU�FRPSDULVRQ��KRZHYHU��QR�PDWFKHV�ZHUH�PDGH���)LQDOO\��PRQWKV�DIWHU�WKH�XQNQRZQ�SUR¿OH�ZDV�XSORDGHG�WR�&2',6��LW�KLW�
on an arrestee who has since accepted a plea deal and is currently serving 25 years.

Touch DNA, Complex Mixture, Mixture Software


