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B130 Intra-Bone Variation of Recoverable Nuclear and Mitochondrial DNA in Femora

Timothy C. Antinick, BA*, Michigan State University, 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

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�OHDUQ�������WKDW�'1$�FRQWHQW�YDULHV�VLJQL¿FDQWO\�DORQJ�WKH�OHQJWK�RI�WKH�IHPXU������
WKH�LPSOLFDWLRQV�WKLV�KDV�RQ�UHFRYHULQJ�QXFOHDU�DQG�PLWRFKRQGULDO�'1$�IURP�VNHOHWDO�UHPDLQV��DQG������SUDFWLFDO�UHFRPPHQGDWLRQV�IRU�
LPSURYLQJ�'1$�UHFRYHU\�IURP�IHPRUDO�WLVVXH��

This presentation will impact the forensic science community by informing practitioners about intra-bone variation of recoverable 
'1$�IURP�IHPRUD���)XUWKHU��WKHVH�¿QGLQJV�FRXOG�KDYH�LPPHGLDWH�LPSDFW�IRU�SUDFWLWLRQHUV�E\�LPSURYLQJ�VDPSOLQJ�VWUDWHJLHV��LQFUHDVLQJ�
¿UVW�SDVV�VXFFHVV�UDWHV�RI�JHQHUDWLQJ�D�'1$�SUR¿OH��DQG�VDYLQJ�IRUHQVLF�ODERUDWRULHV�WLPH��PRQH\��DQG�UHVRXUFHV�

3RVLWLYH�LGHQWL¿FDWLRQ�RI�VNHOHWDO�UHPDLQV�LV�QRW�DOZD\V�SRVVLEOH�RZLQJ�WR�D�ODFN�RI�DQWHPRUWHP�UHFRUGV��WKHLU�OHYHO�RI�SUHVHUYDWLRQ��
RU� WKH� UHPDLQV�EHLQJ� VXEVWDQWLDOO\� LQFRPSOHWH� RU� IUDJPHQWHG�� � ,GHQWL¿FDWLRQ� LQ� WKHVH� LQVWDQFHV� IUHTXHQWO\� UHOLHV� RQ�REWDLQLQJ�'1$�
IURP�VNHOHWDO�PDWHULDO���5HVHDUFK�DQG�SUDFWLFH�KDYH�VKRZQ�WKDW�VXFFHVVIXOO\�UHFRYHULQJ�'1$�IURP�ERQH�LV�EDVHG�XSRQ�VHYHUDO�IDFWRUV��
including environmental conditions, extraction methodology, and different bones of the body.1-3  Further, cortical osseous tissue from 
ZHLJKW�EHDULQJ�ORQJ�ERQHV��H�J���WKH�IHPXU�DQG�WLELD��WHQGV�WR�EH�D�EHWWHU�WDUJHW�IRU�REWDLQLQJ�DPSOL¿DEOH�'1$�WKDQ�WUDEHFXODU�ERQH�DQG�
EHFDXVH�PLGVKDIW�GLDSK\VLV�RI�WKH�IHPXU�DQG�WLELD�FRQWDLQ�DQ�DEXQGDQFH�RI�FRUWLFDO�ERQH��WKH\�KDYH�EHFRPH�D�SUHIHUHQWLDO�WDUJHW�IRU�'1$�
H[WUDFWLRQ��KRZHYHU��WKHUH�LV�FXUUHQWO\�D�ODFN�RI�UHVHDUFK�RQ�LQWUD�ERQH�'1$�YDULDWLRQ�1,4��$V�DQ�H[DPSOH��WKH�IHPXU��ZLWK�LWV�ODUJH�VL]H��
VXUIDFH�DUHD��DQG�YDULHG�GLVWULEXWLRQ�RI�RVVHRXV�WLVVXH�W\SHV��KDV�WKH�SRWHQWLDO�WR�FRQWDLQ�D�ZLGH�DUUD\�RI�'1$�YDULDELOLW\�

,Q�WKLV�UHVHDUFK��IUHVK�ERYLQH�IHPRUD�ZHUH�¿UVW�PDFHUDWHG�LQ�D�ERLOLQJ����7HUJ�D�]\PH® solution to remove soft tissues.  Twelve 
regions of the femur, including eight equidistant sections of diaphysis extending proximally and distally from the midshaft as well as 
WKH�SUR[LPDO�DQG�GLVWDO�HSLSK\VHV�ZHUH�GULOOHG�XVLQJ�D�'UHPHO® tool with a 7/64-inch cobalt drill bit.  Bone powder from each region 
ZDV�GLYLGHG�EHWZHHQ�WZR�GLJHVWLRQ�PHWKRGV���VWDQGDUG�ODERUDWRU\�GLJHVWLRQ�EXIIHU����P0�7ULV��²�S+��������P0�('7$�������6'6��
RU�GHPLQHUDOL]DWLRQ�EXIIHU������0�('7$�²�S+���������/DXUDO�6DUFRVLQDWH���H[WUDFWHG�RUJDQLFDOO\��DQG�FRQFHQWUDWHG�XVLQJ�$PLFRQ® 
¿OWUDWLRQ�FROXPQV���'1$�TXDQWL¿FDWLRQ�RI�H[WUDFWV�XWLOL]HG�D�7DT0DQ® real-time polymerase chain reaction assay targeting the nuclear 
0&�5�DQG�PLWRFKRQGULDO�$73DVH��ORFL�� �7R�GHWHUPLQH�TXDOLW\��'1$V�ZHUH�DPSOL¿HG�XWLOL]LQJ�D�VHULHV�RI�SULPHU�VHWV�WKDW�JHQHUDWHG�
a���������������DQG�������EDVH�SDLU�DPSOLFRQV���$OO�UHVXOWV�ZHUH�H[DPLQHG�VWDWLVWLFDOO\�DW�DQ�Į�RI������XWLOL]LQJ�DQDO\VLV�RI�YDULDQFH�LQ�
FRQMXQFWLRQ�ZLWK�SRVW�KRF�SDLUZLVH�FRPSDULVRQV�WR�GHWHUPLQH�DUHDV�RI�VLJQL¿FDQW�GLIIHUHQFH�

5HVXOWLQJ�GDWD��)LJXUHV��$±'��VKRZHG�VXEVWDQWLDO�YDULDWLRQ�LQ�'1$�\LHOGV�DFURVV�IHPRUDO�UHJLRQV�� �6LJQL¿FDQWO\�PRUH�QXFOHDU�
DQG�PLWRFKRQGULDO�'1$�ZDV�REWDLQHG�IURP�WKH�GLVWDO�DQG�SUR[LPDO�IHPRUDO�HSLSK\VHV�WKDQ�WKH�GLDSK\VLV�� �$UHDV�RI�GLDSK\VLV�FORVH�
WR�WKH�HSLSK\VHV��DV�ZHOO�DV�DXULFXODU�VXUIDFHV��KDG�PRUH�'1$�WKDQ�PLGVKDIW�GLDSK\VLV��ZKLFK�FRQVLVWHQWO\�KDG�WKH�ORZHVW�DPRXQW�RI�
UHFRYHUDEOH�'1$���7KH�PLWRFKRQGULDO��������EDVH�SDLUV��DQG�QXFOHDU������EDVH�SDLUV��'1$�DPSOLFRQV�ZHUH�FRQVLVWHQWO\�JHQHUDWHG�IURP�
DOO�UHJLRQV�RI�WKH�IHPXU��KRZHYHU��ODUJHU�QXFOHDU�'1$�DPSOLFRQV������DQG�������EDVH�SDLUV��ZHUH�LQFRQVLVWHQWO\�REWDLQHG�DFURVV�WKH�
femur.

7KHVH�¿QGLQJV�LQGLFDWH�WKDW�VXEVWDQWLDO�YDULDWLRQ�LQ�'1$�OHYHOV�H[LVWV�DORQJ�WKH�IHPXU���)XUWKHUPRUH��PLGVKDIW�IHPXU��FRPPRQO\�
VDPSOHG�E\�IRUHQVLF�SUDFWLWLRQHUV��DSSHDUV�WR�EH�VXERSWLPDO�IRU�REWDLQLQJ�UHFRYHUDEOH�QXFOHDU�DQG�PLWRFKRQGULDO�'1$���*LYHQ�WKH�YDOXH�
RI�'1$�LQ�HVWDEOLVKLQJ�WKH�LGHQWLW\�RI�VNHOHWDO�UHPDLQV�DQG�WKH�FRPPRQ�XVH�RI�ZHLJKW�EHDULQJ�ORQJ�ERQHV�VXFK�DV�WKH�IHPXU�IRU�REWDLQLQJ�
WKDW�'1$��WKLV�UHVHDUFK�KDV�WKH�SRWHQWLDO�WR�EH�RI�FRQVLGHUDEOH�XWLOLW\�WR�IRUHQVLF�ODERUDWRULHV��DQG�WKXV��WR�WKH�FULPLQDO�MXVWLFH�V\VWHP�
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Legend:
$UHD����0LGVKDIW�'LDSK\VLV�
$UHD����'LDSK\VLV�3UR[LPDO�WR�$UHD���
$UHD����'LDSK\VLV�3UR[LPDO�WR�$UHD���
$UHD����3UR[LPDO�0HWDSK\VLV�
$UHD����0LGVKDIW�'LDSK\VLV�'LVWDO�WR�$UHD���
$UHD����'LDSK\VLV�'LVWDO�WR�$UHD���

$UHD����'LDSK\VLV�'LVWDO�WR�$UHD���
$UHD����'LVWDO�3RVWHULRU�$XULFXODU�6XUIDFH�
$UHD����'LVWDO�0HWDSK\VLV�
$UHD�����$UWLFXODU�6XUIDFH�RI�'LVWDO�(SLSK\VLV�
$UHD�����)HPRUDO�+HDG�
Area 12 (Greater Trochanter)
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