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H33 Optimization of a Method for the Extraction of DNA From Human Skeletal 
Remains

Sherri Deaton, BS*, Western Carolina University, PO Box 2872, Cullowhee, NC 28723

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�EHWWHU�XQGHUVWDQG�WKH�FKDOOHQJHV�UHJDUGLQJ�WKH�UHFRYHU\�RI�DPSOL¿DEOH�'1$�IURP�
ERQH�DQG�WKH�GHYHORSPHQW�RI�D�PHWKRG�IRU�PD[LPL]LQJ�'1$�\LHOG�IURP�ERQH�ZKLOH�UHGXFLQJ�WKH�FRH[WUDFWLRQ�RI�LQKLELWRU\�VXEVWDQFHV���
Additionally, attendees will learn how the use of multiplex Polymerase Chain Reaction (PCR) and current-generation sequencing 
WHFKQRORJLHV�WR�DPSOLI\�DQG�VHTXHQFH�WKH�HQWLUH�PLWRFKRQGULDO�JHQRPH�FDQ�LQFUHDVH�WKH�GLVFULPLQDWRU\�SRZHU�RI�PLWRFKRQGULDO�'1$�
�PW'1$��

7KLV�SUHVHQWDWLRQ�ZLOO� LPSDFW� WKH� IRUHQVLF�VFLHQFH�FRPPXQLW\�E\� LOOXVWUDWLQJ�KRZ�PD[LPL]LQJ�'1$�UHFRYHU\�IURP�FKDOOHQJLQJ�
ERQH�VDPSOHV�ZLWK�DQ�HI¿FLHQW�H[WUDFWLRQ�PHWKRG�ZLOO�DOORZ�IRU�DPSOL¿FDWLRQ�DQG�VHTXHQFLQJ�RI�WKH�HQWLUH�PLWRFKRQGULDO�JHQRPH�ZLWK�
decreased labor and cost than Sanger-type sequencing methods.

,W�LV�RIWHQ�FKDOOHQJLQJ�WR�REWDLQ�6KRUW�7DQGHP�5HSHDW��675��SUR¿OHV�IURP�'1$�H[WUDFWHG�IURP�ERQH�DV�D�UHVXOW�RI�WKH�ORZ�DPRXQWV�
RI� QXFOHDU�'1$�SUHVHQW� RU� GXH� WR�'1$�GHJUDGDWLRQ� DV� D� UHVXOW� RI� SURORQJHG� HQYLURQPHQWDO� H[SRVXUH�� �$OWKRXJK�675�SUR¿OLQJ� LV�
SUHIHUUHG�GXH� WR� LWV�GLVFULPLQDWRU\�SRZHU��PW'1$�DQDO\VLV� LV�RIWHQ�XWLOL]HG� LQ� WKHVH�FDVHV�� �7KH�PDWULOLQHDO� LQKHULWDQFH�DQG� ODFN�RI�
JHQHWLF� UHFRPELQDWLRQ�HQDEOHV�XVH�RI�PW'1$� WR� WUDFH�PDWHUQDO� OLQHDJHV��ZKLFK� LV�SDUWLFXODUO\� UHOHYDQW� LQ� IRUHQVLF�FDVHZRUN� LQ� WKH�
DEVHQFH�RI�UHIHUHQFH�PDWHULDO��KRZHYHU��WKHVH�DWWULEXWHV�DOVR�OLPLW�WKH�GLVFULPLQDWRU\�SRZHU�RI�PW'1$�DQDO\VLV��

7KH�IRUHQVLF�FRPPXQLW\�FXUUHQWO\�IRFXVHV�RQ�WKH�DQDO\VLV�RI�WKH�QRQ�FRGLQJ�FRQWURO�UHJLRQ�RI�PW'1$���7KH�FRQWURO�UHJLRQ�FRQWDLQV�
WZR�K\SHUYDULDEOH�UHJLRQV��+9��DQG�+9����ZKHUH�WKH�PDMRULW\�RI�GLIIHUHQFHV�EHWZHHQ�LQGLYLGXDOV�DUH�IRXQG���6KDUHG�SRO\PRUSKLVPV�
SUHVHQW�ZLWKLQ�WKH�KXPDQ�PLWRFKRQGULDO�JHQRPH�DUH�XVHG�WR�GH¿QH�KDSORJURXSV�RU�SRSXODWLRQ�OLQHDJHV���,Q�VRPH�LQVWDQFHV��LW�LV�FKDOOHQJLQJ�
WR�GLVFULPLQDWH�EHWZHHQ�LQGLYLGXDOV�ZKR�VKDUH�SRO\PRUSKLVPV�LQ�WKHLU�K\SHUYDULDEOH�UHJLRQV���([SDQGLQJ�DQDO\VLV�RI�PW'1$�EH\RQG�WKH�
+9�UHJLRQ�KDV�EHHQ�VKRZQ�WR�LQFUHDVH�UHVROXWLRQ�RI�FRPPRQ�KDSORJURXSV�WKDW�DUH�QRW�UHVROYDEOH�ZLWK�DQDO\VLV�RI�WKH�+9�UHJLRQV�DORQH�1 
$�PXOWLSOH[�3&5�DSSURDFK�KDV�EHHQ�GHYHORSHG�WKDW�HQDEOHV�DPSOL¿FDWLRQ�RI�WKH�HQWLUH�PLWRFKRQGULDO�JHQRPH�LQ�QLQH�3&5�UHDFWLRQV���
This, combined with current-generation sequencing technologies, will allow for rapid generation of whole genome sequence data.  
6XI¿FLHQW�TXDQWLWLHV�RI�DPSOL¿DEOH�PW'1$�PXVW�EH�REWDLQHG�WR�XWLOL]H�WKLV�PHWKRG�

$Q� HI¿FLHQW� H[WUDFWLRQ� SURWRFRO� LV� UHTXLUHG� WR�PD[LPL]H�'1$�\LHOG� IURP�ERQH� VDPSOHV�ZKLOH�PLQLPL]LQJ� WKH� FRH[WUDFWLRQ� RI�
3&5�LQKLELWRUV�QDWXUDOO\�SUHVHQW�LQ�ERQH��VXFK�DV�FDOFLXP�DQG�FROODJHQ���'1$�H[WUDFWLRQ�IURP�ERQH�FDQ�EH�WKRXJKW�RI�LQ�WKUHH�GLVFUHWH�
VWHSV���GHPLQHUDOL]DWLRQ��O\VLV��DQG�SXUL¿FDWLRQ���'HWHUPLQLQJ�ZKLFK�O\VLV�EXIIHU�LV�PRVW�HIIHFWLYH�IRU�ERQH�WLVVXH�LV�D�FULWLFDO�¿UVW�VWHS�LQ�
RSWLPL]LQJ�D�PHWKRG�IRU�'1$�H[WUDFWLRQ�IURP�ERQH��

7ZR�FURVV�VHFWLRQV�����FP�[����FP��RI�ERQH�WLVVXH�ZHUH�H[FLVHG�IURP�D�KXPDQ�IHPXU���7KH�WLVVXH�ZDV�SXOYHUL]HG�XVLQJ�D�63(;® 
�����)UHH]HU�0LOO®�� �%RQH�SRZGHU� ����J��ZDV�GHPLQHUDOL]HG�XVLQJ�D� FKHODWLQJ�(WK\OHQHGLDPLQHWHWUDDFHWLF�DFLG� �('7$�� VROXWLRQ� WR�
disrupt the structural matrix of bone.2  Resulting sequestered divalent metal cations were then washed away, and the remaining cellular 
material was incubated overnight in one of three different lysis buffers (buffers A-C).  Lysis buffers A and B were purchased from 
FRPPHUFLDO�VXSSOLHUV���/\VLV�EXIIHU�&�LV�FRPPRQO\�XVHG�LQ�IRUHQVLF�FDVHZRUN�DQG�LV�SUHSDUHG�LQ�WKH�ODERUDWRU\���/\VDWHV�ZHUH�SXUL¿HG�
using the QIAamp®�'1$�0LQL�.LW���3XUL¿HG�H[WUDFWV�ZHUH�TXDQWL¿HG�XVLQJ�D�KXPDQ�PW'1$�TXDQWLWDWLYH�3&5�DVVD\�3

3UHOLPLQDU\�GDWD�VXJJHVWV�WKDW�EXIIHU�$�H[KLELWV�FRQVLVWHQW�SHUIRUPDQFH�DQG�RIWHQ�\LHOGV�KLJKHU�'1$�UHFRYHU\�IURP�ERQH�VDPSOHV�
WKDQ� WKH�RWKHU�EXIIHUV� VWXGLHG�� DOWKRXJK�DGGLWLRQDO�ZRUN� LV� QHHGHG� WR� IXUWKHU� UH¿QH� WKHVH� UHVXOWV�� �)XUWKHUPRUH�� VDPSOH�SUHSDUDWLRQ�
PHWKRGV�DSSHDU� WR� LPSDFW�'1$�UHFRYHU\�� �$�VLJQL¿FDQW� LQFUHDVH� LQ�\LHOG�ZDV�REVHUYHG�ZKHQ�SRO\FDUERQDWH�FRPSRQHQWV�ZHUH�XVHG�
UDWKHU�WKDQ�VWDLQOHVV�VWHHO�FRPSRQHQWV�GXULQJ�SXOYHUL]DWLRQ���)XWXUH�PHWKRG�GHYHORSPHQW�ZLOO�LQFOXGH�HYDOXDWLRQ�RI�GLIIHUHQW�SXUL¿FDWLRQ�
PHWKRGV�� VSHFL¿FDOO\� WKH�XVH�RI�FRPPHUFLDOO\�DYDLODEOH� VLOLFD� VSLQ�FROXPQV�DQG�PDJQHWLF�EHDG�EDVHG�SXUL¿FDWLRQ�V\VWHPV�� �$�¿QDO�
SURWRFRO�ZLOO�WKHQ�EH�XVHG�WR�H[WUDFW�'1$�IURP�ZHDWKHUHG�VNHOHWDO�UHPDLQV��ZKLFK�ZLOO�EHWWHU�UHSUHVHQW�ERQH�VSHFLPHQV�HQFRXQWHUHG�
LQ� IRUHQVLF� FDVHZRUN�� �0D[LPL]LQJ�'1$� UHFRYHU\�ZLOO�PDNH�ZKROH�JHQRPH�PW'1$�DQDO\VLV� SRVVLEOH�ZKLFK�ZLOO� UHVXOW� LQ�JUHDWHU�
GLVFULPLQDWRU\�SRZHU�RI�PW'1$�VHTXHQFH�DQDO\VLV�
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