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B69 Maximizing DNA Recovery and Short Tandem Repeat (STR) Data From Spent 
Cartridge Casings

Ashley M. Mottar, MS*, 560 Baker Hall, East Lansing, MI 48824; and David R. Foran, PhD, Michigan State University, Forensic 
Science Program, 560 Baker Hall, East Lansing, MI 48824

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG�WKH�KLJKO\�LPSURYHG�SHUIRUPDQFH�RI�RSWLPL]HG�PHWKRGV�IRU�WRXFK�'1$�
recovery and analysis from spent cartridge casings, which are commonly retrieved from shooting incidents.

This presentation will impact the forensic science community by providing improved procedures for recovering and amplifying 

'1$�IURP�VSHQW�FDUWULGJH�FDVLQJV� LQ�RUGHU� WR� LQFUHDVH�'1$�\LHOGV�DQG�675�GDWD�� �7KH�¿QGLQJV�KDYH� WKH�SRWHQWLDO� WR� LQÀXHQFH� WKH�
WHFKQLTXHV� VFLHQWLVWV� XWLOL]H�ZKHQ� DQDO\]LQJ�'1$� IURP�VSHQW� FDVLQJV�� XOWLPDWHO\� FRQQHFWLQJ� DQ� LQGLYLGXDO� WR� D� FULPH�EDVHG�RQ� WKH�
presence of their genetic material on casing evidence.

Firearms, particularly pistols, are commonly used in violent crimes, though the weapon is rarely recovered.  Nevertheless, spent 

FDUWULGJH�FDVLQJV�HMHFWHG�GXULQJ�¿ULQJ�DUH�RIWHQ�UHFRYHUHG�E\�ODZ�HQIRUFHPHQW�DQG�PD\�FRQWDLQ�'1$�GHSRVLWHG�E\�WKH�ORDGHU�RI�WKH�
¿UHDUP��ZKR�FRXOG�SRWHQWLDOO\�EH� LGHQWL¿HG�YLD�675�DQDO\VLV�� �'1$�UHFRYHUHG�IURP�VSHQW�FDVLQJV��KRZHYHU�� LV�RIWHQ�GHJUDGHG�DQG�
SUHVHQW�LQ�ORZ�FRS\�QXPEHUV���2ZLQJ�WR�WKLV��FULPH�ODERUDWRULHV�KDYH�KDG�OLPLWHG�675�W\SLQJ�VXFFHVV�IURP�FDVLQJV��WKXV��LW�LV�HVVHQWLDO�
WKDW�HIIHFWLYH�PHWKRGV�IRU�'1$�UHFRYHU\�DQG�DQDO\VLV�DUH�GHWHUPLQHG�

3UHYLRXV�UHVHDUFK�LQ�WKLV�VWXG\¶V�ODERUDWRU\�H[DPLQHG�PXOWLSOH�YDULDEOHV�LQ�FHOO�'1$�LVRODWLRQ�WR�LPSURYH�'1$�\LHOGV�DQG�W\SLQJ�
UHVXOWV�IURP�VSHQW�FDVLQJV��LQFOXGLQJ�VZDEELQJ�YHUVXV�VRDNLQJ�FDVLQJV��WKH�GXUDWLRQ�RI�GLJHVWLRQ��VKDNLQJ�GXULQJ�GLJHVWLRQ��HWF���%DVHG�RQ�
WKH�UHVXOWV��LQ�WKH�FXUUHQW�VWXG\��'1$�\LHOGV�ZHUH�H[DPLQHG�DQG�675�SUR¿OHV�ZHUH�JHQHUDWHG�XVLQJ�¿YH�RSWLPL]HG�PHWKRGV���VZDEELQJ�
RU�VRDNLQJ�ZLWK�DQ�RUJDQLF�H[WUDFWLRQ��VZDEELQJ�RU�VRDNLQJ�ZLWK�D�VLOLFD�EDVHG�H[WUDFWLRQ��4,$DPS®�'1$�,QYHVWLJDWRU�.LW���RU�VZDEELQJ�
ZLWK�D�QRQ�ELQGLQJ�'1$�H[WUDFWLRQ��)LQJHUSULQW�'1$�)LQGHU®�.LW��� �9ROXQWHHUV� ORDGHG�XQFOHDQHG�FDUWULGJHV�LQWR�WKH�PDJD]LQH�RI�D�
SLVWRO��WKH�FDUWULGJHV�ZHUH�¿UHG��DQG�WKH�FDVLQJV�ZHUH�FROOHFWHG���7KH�¿UVW�PHWKRG�FRQVLVWHG�RI�VZDEELQJ�FDVLQJV�ZLWK�D�ZHWWHG�VZDE�
followed by a dry swab.  The second method involved fully submerging casings in digestion buffer for 30 minutes, transferring the buffer 

WR�PLFURFHQWULIXJH�WXEHV��WKHQ�VZDEELQJ�WKH�FDVLQJV�ZLWK�D�GU\�VZDE��DQG�LQFXEDWLQJ�WKH�WXEHV�FRQWDLQLQJ�WKH�VRDNLQJ�VROXWLRQ�DQG�VZDEV�
DW����&�IRU�WHQ�PLQXWHV���3URWHLQDVH�.�ZDV�DGGHG�WR�DOO�VDPSOHV��ZKLFK�ZHUH�GLJHVWHG�IRU�RQH�KRXU�ZLWK�FRQFXUUHQW�VKDNLQJ�DW����USP���
Organic or QIAamp®�H[WUDFWLRQV�ZHUH�WKHQ�FRQGXFWHG��ZLWK�WKH�IRUPHU�IROORZHG�E\�SXUL¿FDWLRQ�XVLQJ�DQ�$PLFRQ® column pre-treated 

ZLWK�\HDVW�51$���)')®�SURFHVVLQJ�IROORZHG�WKH�PDQXIDFWXUHU¶V�LQVWUXFWLRQV���'1$V�ZHUH�TXDQWL¿HG�DQG�DPSOL¿HG�ZLWK�$PS)O675® 

0LQL)LOHU™ and/or PowerPlex®�)XVLRQ�NLWV���6WDWLVWLFDO�DQDO\VLV�RI�'1$�\LHOGV��WKH�SHUFHQW�RI�ORDGHUV¶�675�SUR¿OHV�UHFRYHUHG��DQG�DOOHOLF�
consistency with the loader were performed.

6LJQL¿FDQWO\�PRUH�ORDGHU�DOOHOHV�ZHUH�DPSOL¿HG�XVLQJ�)XVLRQ�WKDQ�0LQL)LOHU™, while the average number of non-loader alleles did not 

GLIIHU���7KHUHIRUH��)XVLRQ�ZDV�XVHG�IRU�VXEVHTXHQW�DQDO\VHV���2YHUDOO��RUJDQLF�H[WUDFWLRQV�RI�VZDEELQJV�RU�VRDNLQJV�\LHOGHG�VLJQL¿FDQWO\�
PRUH�'1$�WKDQ�4,$DPS®�RU�)')®���)XUWKHU��GRXEOH�VZDEELQJ�DQG�RUJDQLF�H[WUDFWLRQ�UHVXOWHG�LQ�VLJQL¿FDQWO\�KLJKHU�'1$�\LHOGV�WKDQ�
WKH�RWKHU�IRXU�PHWKRGV�DQG�JHQHUDWHG��RQ�DYHUDJH������RI�ORDGHUV¶�SUR¿OHV��a���DOOHOHV���LQFOXGLQJ�VRPH�IXOO����ORFXV�SUR¿OHV���2UJDQLF�
H[WUDFWLRQ�RI�VRDNHG�VDPSOHV�SURGXFHG�WKH�VHFRQG�KLJKHVW�DPRXQW�RI�'1$��DQG�DQ�DYHUDJH�RI����ORDGHU�DOOHOHV���4,$DPS®�SXUL¿FDWLRQ�
RI�VZDEEHG�RU�VRDNHG�VDPSOHV�UHFRYHUHG�VLJQL¿FDQWO\�OHVV�'1$�DQG�UHVXOWHG�LQ�IHZHU�675�DOOHOHV�WKDQ�WKRVH�RUJDQLFDOO\�H[WUDFWHG���7KH�
QRQ�ELQGLQJ�'1$�H[WUDFWLRQ��ZKLFK�ZDV�VSHFL¿FDOO\�GHVLJQHG�IRU�WRXFK�VDPSOHV��JHQHUDWHG�PLQLPDO�RU�QR�ORDGHU�DOOHOHV��DQ�DYHUDJH�RI�
RQO\������ORDGHUV¶�SUR¿OHV���KRZHYHU��WKH�PHWKRG�WKDW�SURGXFHG�WKH�PRVW�'1$��GRXEOH�VZDEELQJ�DQG�RUJDQLF�H[WUDFWLRQ��DOVR�UHVXOWHG�
in the most non-loader/drop-in alleles, although their prevalence was concentrated in a small percentage of samples and were generally 

RI�XQGHWHUPLQDEOH�RULJLQ���7DNHQ�WRJHWKHU��WKHVH�¿QGLQJV�LQGLFDWH�WKDW�JHQHWLF�DQDO\VLV�FDQ�EHFRPH�D�YLDEOH�WRRO�IRU�LGHQWLI\LQJ�WKH�ORDGHU�
RI�D�¿UHDUP��LQFUHDVLQJ�WKH�SUREDWLYH�YDOXH�RI�WKLV�W\SH�RI�HYLGHQFH�
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