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B135 Recovering Touch DNA From Cartridge Casings Using a Method of Tape Lifting

Ting Chi Rebecca Wan, BS, 2400 Virginia Avenue, NW, #C626, Washington, DC 20037; Lauren MacDonald*, 1101 New Hampshire 
Avenue, Unit 509, Washington, DC 20037; Yoelia Perez, BS, 3636 16th Street, NW, Apt BG-04, Washington, DC 20010; Todd W. Bille, 
MS, Bureau of ATFE, National Laboratory Center, 6000 Ammendale Road, Ammendale, MD 20705; and Daniele S. Podini, PhD, 
Department of Forensic Science, 2100 Foxhall Road, NW, Washington, DC 20007

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�EHWWHU�XQGHUVWDQG�D�PRUH�HIIHFWLYH�PHWKRG�WR�UHFRYHU�'1$�IURP�XQ¿UHG�FDUWULGJH�
casings compared to conventional wet-swabbing techniques.

7KLV�SUHVHQWDWLRQ�ZLOO� LPSDFW� WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�SURYLGLQJ�D�PRUH�HIIHFWLYH�SURFHVV� IRU� UHFRYHULQJ�'1$�IURP�
copper and copper-alloy surfaces.

3UHYLRXV�VWXGLHV�VXJJHVWHG�WKDW�FRSSHU�LQGXFHG�GHJUDGDWLRQ�VLJQL¿FDQWO\�ORZHUHG�WKH�DPRXQW�RI�'1$�UHFRYHUHG�ZKHQ�FRSSHU�RU�
copper alloys were wet-swabbed.  This phenomenon will reduce the recovery of epithelial cells and Cell-free Nucleic Acids (CNAs) 

deposited on the surface of a casing when loading a gun.  To overcome this issue, tape-lifting was evaluated as a method to remove cells 

from the surface of cartridge casings.

,Q�WKLV�H[SHULPHQW��WKH�PHWKRG�RI�WDSH�OLIWLQJ�ZDV�XVHG�WR�UHFRYHU�WRXFK�'1$�IURP�XQ¿UHG�EUDVV�DQG�QLFNHO�FDVLQJV���7DSH�OLIWLQJ�
SUHYHQWV�DQ\�LQWHUDFWLRQ�EHWZHHQ�WKH�FRSSHU�FRPSRQHQW�RI�EUDVV�DQG�WKH�DTXHRXV�VROXWLRQV���1LFNHO�FDVLQJV�ZHUH�XVHG�DV�DQ�H[SHULPHQWDO�
FRQWURO���7R�HYDOXDWH�WKH�HI¿FLHQF\�RI�WKH�WDSH�OLIWLQJ�PHWKRG��PXOWLSOH�LQGLYLGXDOV�ZHUH�DVNHG�WR�GHSRVLW�WRXFK�'1$�RQ�FOHDQHG�EUDVV�
DQG�QLFNHO�FDUWULGJH�FDVLQJV���)RXU�H[SHULPHQWV�ZHUH�SHUIRUPHG���7KUHH�GRQRUV�SDUWLFLSDWHG�LQ�DOO�IRXU�H[SHULPHQWV��ZKLOH�WKUHH�RWKHU�
GRQRUV�SDUWLFLSDWHG�LQ�RQH�H[SHULPHQW�HDFK���7KH�GRQRUV�ZHUH�DVNHG�WR�UROO�D�VLQJOH�FDVLQJ�LQ�HDFK�KDQG�IRU�RQH�PLQXWH��VZLWFKLQJ�WKH�
FDVLQJV�IURP�KDQG�WR�KDQG�HYHU\����VHFRQGV�LQ�RUGHU�WR�WU\�WR�HTXDOL]H�WKH�DPRXQW�RI�WRXFK�'1$�RQ�HDFK�FDVLQJ���7KH�'1$�ZDV�DOORZHG�
WR�VWDQG�RQ�WKH�FDVLQJV�IRU����KRXUV�EHIRUH�FROOHFWLRQ�DQG�H[WUDFWLRQ���,Q�FDVHV�ZKHUH�GRQRUV�QHHGHG�WR�SURYLGH�WRXFK�'1$�RQ�PRUH�WKDQ�
WZR�FDVLQJV�IRU�WKH�H[SHULPHQW��WKH�VHFRQG�VHW�RI�FDVLQJV�ZHUH�PDGH�DYDLODEOH�WR�WKH�GRQRUV�RQH�KRXU�DIWHU�WKHLU�¿UVW�GRQDWLRQ�LQ�RUGHU�WR�
PD[LPL]H�FHOO�VKHGGLQJ�EHWZHHQ�GRQDWLRQV���7KH�'1$�ZDV�FROOHFWHG�IURP�WKH�FDVLQJV�XVLQJ�ERWK�ZHW�VZDEELQJ�DQG�WDSH�OLIWLQJ�PHWKRGV�
IRU�FRPSDULVRQ���'1$�H[WUDFWLRQ�ZDV�SHUIRUPHG�XVLQJ�4LDJHQ®�4LD$03®�'1$�,QYHVWLJDWRU® Kit.  Quantitation was performed using 

DQ�LQ�KRXVH�7DT0DQ®�DVVD\�WDUJHWLQJ�DXWRVRPDO�'1$�SOXV�DQ�LQWHUQDO�FRQWURO�IRU�LQKLELWLRQ�GHYHORSHG�IRU�WKH�&HSKHLG® SmartCycler® 

automated real-time PCR system.  

([SHULPHQWDO�UHVXOWV�VKRZHG�WKDW�WKH�WDSH�OLIWLQJ�PHWKRG�UHFRYHUHG�VLJQL¿FDQWO\�PRUH�'1$�WKDQ�WKH�ZHW�VZDEELQJ�PHWKRG�IURP�
WKH�EUDVV�FDUWULGJH�FDVLQJV��ZKLOH�QR�VLJQL¿FDQW�GLIIHUHQFH�ZDV�REVHUYHG�EHWZHHQ�WKH�WZR�PHWKRGV�RQ�QLFNHO�FDVLQJV�� �(YHQ�WKRXJK�
WKH�DPRXQW�RI�'1$�UHFRYHUHG�IURP�EUDVV�FDUWULGJH�FDVLQJV�ZDV�LPSURYHG�ZLWK�WKH�WDSH�OLIWLQJ�PHWKRG��LW�ZDV�VWLOO�VLJQL¿FDQWO\�ORZHU�
WKDQ�WKH�DPRXQW�RI�'1$�H[WUDFWHG�XVLQJ�WDSH�IURP�QLFNHO�FDUWULGJH�FDVLQJV�� �7KHUHIRUH��ZLWK�WKH�RYHUDOO�DPRXQW�RI�'1$�UHFRYHUHG�
IURP�QLFNHO� EHLQJ�KLJKHU� WKDQ� WKDW� UHFRYHUHG� IURP�EUDVV�� WKH� UHVXOWV� VXJJHVW� WKDW� GHJUDGDWLRQ� VWLOO� RFFXUV� HYHQ�ZLWKRXW� DQ� DTXHRXV�
PHGLXP�� �7KH�DYHUDJH�DPRXQWV�RI� WRWDO�'1$�FROOHFWHG�DQG�H[WUDFWHG�IURP�EUDVV�XVLQJ� WKH�VZDEELQJ�DQG�WDSH�OLIWLQJ�PHWKRGV�ZHUH�
�������QJ��������QJ�� DQG� �������QJ��������QJ�� UHVSHFWLYHO\�� �7KH� DYHUDJH� DPRXQWV� RI� WRWDO�'1$� FROOHFWHG� DQG� H[WUDFWHG� IURP�
QLFNHO�XVLQJ�WKH�VZDEELQJ�DQG�WDSH�OLIWLQJ�PHWKRGV�ZHUH��������QJ��������QJ�DQG��������QJ��������QJ��UHVSHFWLYHO\���7KH�DERYH�
FDOFXODWLRQV�ZHUH�EDVHG�RQ�LQWHULP�UHVXOWV�RI�QLQH�UHSOLFDWHV�RI�EUDVV�FDVLQJV�DQG�VHYHQ�UHSOLFDWHV�RI�QLFNHO�FDVLQJV�IRU�ERWK�VZDEELQJ�DQG�
WDSH�OLIWLQJ�PHWKRGV���7R�FRQ¿UP�VDPSOH�VRXUFH��675�DPSOL¿FDWLRQ�ZDV�SHUIRUPHG�XVLQJ�$PS)O675®�,GHQWL¿OHU®�3OXV�DQG�DQDO\]HG�RQ�
an ABI®�3ULVP�������*HQHWLF�$QDO\]HU���$OWKRXJK�675�DQDO\VLV�\LHOGHG�SDUWLDO�SUR¿OHV�LQ�PRVW�FDVHV��WKH�ORZHVW�EHLQJ������ORFL��WKH�
KLJKHVW�EHLQJ�������ORFL��DQG�WKH�DYHUDJH�EHLQJ��������ORFL��WKH�'1$�UHFRYHUHG�IURP�WKH�VDPSOHG�VXUIDFH�PDWFKHG�WKH�DSSURSULDWH�GRQRU�
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