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B136 Evaluation and Optimization of DNA Recovery From Bullet Cartridge Cases

Meghan Troy, MSFS*, 2300 Stratford Avenue, Willow Grove, PA 19090; Christian G. Westring, PhD, 2300 Stratford Avenue, Willow 
Grove, PA 19090; Phillip Danielson, PhD, Department of Biology, 2101 E Wesley Avenue, Lab 223, Denver, CO 80210; and Heather E. 
Mazzanti, MSFS, 450 S Easton Road, Glenside, PA 19038

$IWHU� DWWHQGLQJ� WKLV� SUHVHQWDWLRQ�� DWWHQGHHV�ZLOO� EH� DZDUH� RI� RSWLPL]HG�PHWKRGV� IRU� WKH� UHFRYHU\� RI� QXFOHDU�'1$� IURP� VSHQW�
cartridge cases.

This presentation will impact the forensic science community by examining the ability forensic biologists have to obtain useful 

'1$�SUR¿OHV�IURP�FDUWULGJH�FDVHV�WKURXJK�WKH�HYDOXDWLRQ�DQG�RSWLPL]DWLRQ�RI�FROOHFWLRQ�DQG�H[WUDFWLRQ�WHFKQLTXHV�
Firearms were used in 69.3% of homicides, 41% of robberies, and 21.8% of aggravated assaults in the United States in 2012.  

$FFRUGLQJO\��ERWK�¿UHG�DQG�XQ¿UHG�FDUWULGJH�FDVHV�DUH�FRPPRQO\�HQFRXQWHUHG�DW�FULPH�VFHQHV��KRZHYHU��GHVSLWH�WKH�SUHYDOHQFH�RI�WKLV�
VDPSOH�W\SH��'1$�WHVWLQJ�LV�QRW�RIWHQ�VRXJKW�DV�LW�IUHTXHQWO\�IDLOV�WR�SURGXFH�DQ�LQWHUSUHWDEOH�SUR¿OH���$�FRPPRQ�H[SODQDWLRQ�IRU�WKLV�LV�
SRRU�PLQLPDO�³WRXFK�W\SH´�'1$�WUDQVIHU�WR�QRQ�SRURXV�VXUIDFHV���$QRWKHU�H[SODQDWLRQ�LV�SRVVLEOH�GDPDJH�WR�'1$�E\�WKH�KHDW�JHQHUDWHG�
GXULQJ�WKH�¿ULQJ�SURFHVV���7KLV�GHJUDGDWLRQ�ZRXOG�OHDG�WR�SUHIHUHQWLDO�DPSOL¿FDWLRQ�RI�WKRVH�ORFL�ZLWK�VKRUWHU�EDVH�SDLU�OHQJWKV�DQG�WKH�
ORVV�RI�DPSOL¿DEOH�DOOHOHV�DW�ODUJHU�ORFL���,W�KDV�DOVR�EHHQ�K\SRWKHVL]HG�WKDW�FR�HOXWLQJ�UHDFWLYH�PHWDO�LRQ�VSHFLHV�IURP�*XQ�6KRW�5HVLGXH�
�*65��RU�IURP�WKH�FDUWULGJH�FDVH�LWVHOI�FDQ�UHVXOW�LQ�HLWKHU�LQKLELWLRQ�DQG�RU�WKH�DFFHOHUDWHG�GHJUDGDWLRQ�RI�'1$�

,Q�RUGHU�WR�RSWLPL]H�'1$�UHFRYHU\��GLIIHUHQW�FROOHFWLRQ�DQG�H[WUDFWLRQ�WHFKQLTXHV�ZHUH�HYDOXDWHG�ZLWK�FDUWULGJH�FDVHV�RI�YDULRXV�
metal compositions.  Two collection techniques, double-swab and sonication, were evaluated by sampling sixty .22LR caliber cartridge 

FDVHV�� �$GGLWLRQDOO\�� WZR� H[WUDFWLRQ� WHFKQLTXHV�� D� URERWLF� H[WUDFWLRQ� WHFKQLTXH� XWLOL]LQJ�4LDJHQ®’s EZ1®�$GYDQFHG�;/� V\VWHP� DQG�
D�PDQXDO� SKHQRO�FKORURIRUP� H[WUDFWLRQ� SURWRFRO��ZHUH� DVVHVVHG� E\� VDPSOLQJ� ���� ���� FDOLEHU� URXQGV�� �$OO� VDPSOHV�ZHUH� TXDQWL¿HG�
using real-time quantitative PCR with Life Technologies®�4XDQWL¿OHU®�+XPDQ�'1$�4XDQWL¿FDWLRQ�NLW��DPSOL¿HG�XVLQJ�3URPHJD¶V® 

PowerPlex®���+6�DPSOL¿FDWLRQ�NLW��DQG�DQDO\]HG�XVLQJ�DQ�$SSOLHG�%LRV\VWHPV®������*HQHWLF�$QDO\]HU�ZLWK�$%,¶V®�*HQH0DSSHU® 

software.

,W�ZDV�GHWHUPLQHG�WKDW�WKH�XVH�RI�VRQLFDWLRQ�IRU�FROOHFWLRQ�DORQJ�ZLWK�D�SKHQRO�FKORURIRUP�H[WUDFWLRQ�PHWKRG�UHVXOWV�LQ�VLJQL¿FDQWO\�
JUHDWHU�'1$�UHFRYHU\�WKDQ�XVLQJ�D�GRXEOH�VZDE�FROOHFWLRQ�WHFKQLTXH�RU�D�URERWLF�H[WUDFWLRQ�WHFKQLTXH���6RQLFDWLRQ�UHFRYHUHG�DQ�DYHUDJH�
RI�����RI�'1$�FRPSDUHG� WR�DQ�DYHUDJH�����UHFRYHUHG�ZLWK�D�GRXEOH�VZDE� WHFKQLTXH�� �$OWKRXJK� WKH� URERWLF�H[WUDFWLRQ� WHFKQLTXH�
SURGXFHG�PRUH�FRQVLVWHQW�UHVXOWV��WKH�DYHUDJH�'1$�UHFRYHU\�ZDV�VLJQL¿FDQWO\�ORZHU�DV�FRPSDUHG�WR�WKH�SKHQRO�FKORURIRUP�H[WUDFWLRQ�
PHWKRG���7KH�URERWLF�H[WUDFWLRQ�WHFKQLTXH�UHVXOWHG�LQ�DQ�DYHUDJH�'1$�UHFRYHU\�RI�����SJ��/�ZLWK�D�VWDQGDUG�GHYLDWLRQ�RI������ZKLOH�WKH�
SKHQRO�FKORURIRUP�H[WUDFWLRQ�WHFKQLTXH�DOORZHG�DQ�DYHUDJH�'1$�UHFRYHU\�RI�����SJ��/�ZLWK�D�VWDQGDUG�GHYLDWLRQ�RI������

,Q�RUGHU�WR�DVVHVV�WKH�UROH�*65�KDV�RQ�REVHUYHG�GLIIHUHQFHV�LQ�WKH�UHFRYHU\�RI�'1$�IURP�WKH�YDULRXV�H[WUDFWLRQ�PHWKRGV�XVHG��D�
VXVSHQVLRQ�RI�*65�ZDV�FUHDWHG�XVLQJ�LQWHUQDO�EDUUHO�VZDEV�RI�UHFHQWO\�¿UHG�JXQV���,QFUHDVLQJ�YROXPHV�RI�WKLV�VXVSHQVLRQ����/����/��
����/��DQG����/��ZHUH�DGGHG�WR�HLJKW�VDPSOHV�RI�����0�SRVLWLYH�FRQWURO�'1$���7KHVH�VDPSOHV�ZHUH�WKHQ�H[WUDFWHG�XVLQJ�HLWKHU�WKH�
EZ1® protocol or the phenol:chloroform protocol.  The EZ1®�H[WUDFWLRQ�SURWRFRO�UHVXOWHG�LQ�'1$�SUR¿OHV�ZLWK�VLJQL¿FDQW�YDULDELOLW\�
and poor inter-locus signal balance.  Several of the samples extracted using the EZ1®�SURWRFRO�GHPRQVWUDWHG�SUHIHUHQWLDO�DPSOL¿FDWLRQ�RU�
SHDN�KHLJKW�VXSSUHVVLRQ���6DPSOHV�ZKLFK�ZHUH�H[WUDFWHG�XVLQJ�WKH�SKHQRO�FKORURIRUP�SURWRFRO�SURGXFHG�'1$�SUR¿OHV�ZLWK�FRQVLVWHQWO\�
KLJK�DQG�ZHOO�EDODQFHG�DOOHOLF�SHDNV�DFURVV�DOO�ORFL�

In order to assess the role which the extraction method plays in samples from handguns, 18 swabs were prepared under controlled 

ODERUDWRU\�FRQGLWLRQV�IURP�WKH�VOLGH�VHUUDWLRQV�RI�KDQGJXQV�NQRZQ�WR�FRQWDLQ�PXOWLSOH�FRQWULEXWRUV���+DOI�RI�HDFK�VDPSOH�ZDV�H[WUDFWHG�
using the robotic protocol and the remaining half was extracted with a phenol:chloroform protocol.  The EZ1® extraction protocol 

UHVXOWHG� LQ�'1$�SUR¿OHV�ZLWK� DQ� DYHUDJH�5)8�YDOXH� RI� ���� � 6DPSOHV�ZKLFK�ZHUH� H[WUDFWHG� XVLQJ� WKH� SKHQRO�FKORURIRUP�SURWRFRO�
SURGXFHG�IXOO�'1$�SUR¿OHV�ZLWK�DQ�DYHUDJH�5)8�YDOXH�RI�������

7KLV�UHVHDUFK�RIIHUV�DQ�RSWLPL]HG�PHWKRG�IRU�'1$�UHFRYHU\�IURP�FDUWULGJH�FDVHV�DQG�GHPRQVWUDWHV�WKDW�WKH�DGYHUVH�LPSDFWV�RQ�
'1$�SUR¿OHV�DVVRFLDWHG�ZLWK�VDPSOHV�RULJLQDWLQJ�IURP�KDQGJXQV�FRXOG�EH�GXH�WR�WKH�LQDELOLW\�RI�FRPPRQO\�HPSOR\HG�URERWLF�H[WUDFWLRQ�
methods to remove co-eluting species which have been demonstrated to affect downstream analysis.

Cartridge Cases, STR Typing, Touch DNA


