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B124 DNA Methylation Patterns as Markers in Forensic Investigation
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$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG�WKH�DSSOLFDWLRQ�RI�HSLJHQHWLFV�PDUNHUV� LQ�IRUHQVLF�FDVHZRUN�DQG�WKH�
LPSRUWDQFH�RI�WKLV�QHZ�WRRO�RI�LGHQWL¿FDWLRQ�LQ�WKH�UHVROXWLRQ�RI�D�FULPH�VFHQH�

This presentation will impact the forensic science community by providing crucial information on the development/validation of 

'1$�PHWK\ODWLRQ�PDUNHUV�IRU�IRUHQVLF�XVH���7KH�QHZ�DQG�LPSURYHG�WHFKQLTXH�IRU�WKH�LGHQWL¿FDWLRQ�RI�FHOO�W\SH�DQG�DJH�ZLOO�SURYLGH�WKH�
community with new and improved methods to interpret the crime scene.

%RG\�ÀXLGV� UHFRYHUHG� IURP�FULPH�VFHQHV�DUH�FRQVLGHUHG�RQH�RI� WKH�PRVW� LPSRUWDQW� W\SHV�RI�HYLGHQFH� LQ� IRUHQVLF�FDVHV�� �'1$�
REWDLQHG�IURP�ERG\�ÀXLGV�FDQ�EH�XVHG�WR�LGHQWLI\�WKH�GRQRU�RI�WKH�ELRORJLFDO�PDWHULDO�EXW�DV�SUHVHQWO\�XVHG�LW�FDQQRW�UHYHDO�WKH�WLVVXH�
VRXUFH�RU�WKH�SRVVLEOH�DJH�RI�WKH�GRQRU���'HWHUPLQLQJ�WKH�W\SH�DQG�RULJLQ�RI�WKH�ÀXLG�FDQ�SURYLGH�LPSRUWDQW�DVVLVWDQFH�LQ�UHFRQVWUXFWLQJ�
FULPH�VFHQHV���'1$�SUHVHQWV�WKH�LGHDO�VRXUFH�IRU�LGHQWL¿FDWLRQ�RI�WLVVXH�W\SH�VLQFH�LW�SURYLGHV�TXDQWLWDWLYH�UHVXOWV�DQG�LV�PRUH�VWDEOH�WKDQ�
51$���,Q�DGGLWLRQ��WKH�H[WUDFWHG�'1$�WDUJHW�LV�DOUHDG\�SUHVHQW�LQ�WKH�ODERUDWRU\�

'1$�PHWK\ODWLRQ�LV�DQ�HSLJHQHWLF�PRGL¿FDWLRQ�LQYROYHG�LQ�WUDQVFULSWLRQDO�UHJXODWLRQ�1��,W�LV�NQRZQ�WKDW�PHWK\ODWLRQ�LV�LPSRUWDQW�
in cell differentiation and genomic loci are differentially methylated between tissues.  Because of this, different methylation patterns 

EHWZHHQ�WLVVXHV�DQG�FHOOV�FDQ�SURYLGH�WKH�EDVLV�RI�DQ�DVVD\�IRU�ERG\�ÀXLG�LGHQWL¿FDWLRQ���7KH�DELOLW\�WR�GHWHUPLQH�WKH�DJH�RI�WKH�VDPSOH�
GRQRU�EDVHG�RQ�'1$�ZRXOG�DOVR�EH�D�SRZHUIXO�WRRO�IRU�IRUHQVLF�LQYHVWLJDWLRQ���+XPDQ�DJHLQJ�LV�DVVRFLDWHG�ZLWK�HSLJHQHWLF�PRGL¿FDWLRQV�
VXFK�DV�'1$�PHWK\ODWLRQ���6HYHUDO�VWXGLHV�KDYH�LQYHVWLJDWHG�ELRPDUNHUV�IRU�DJHLQJ�ZKLFK�FDQ�EH�XVHG�WR�WUDFN�GRQRU�DJH��SUHVHQWLQJ�
practical implications in forensic analysis.2,3

7KH�PRVW� FRPPRQ� ERG\�ÀXLGV� IRXQG� DW� FULPH� VFHQHV� DUH� EORRG�� VHPHQ�� DQG� VDOLYD�� �$� VHW� RI� HSLJHQHWLF�PDUNHUV��&��RUI�����
=&�+��'��%&$6���DQG�)*)���KDV�EHHQ�GHYHORSHG�ZKLFK�SURGXFH�XQLTXH�DQG�VSHFL¿F�SDWWHUQV�RI�'1$�PHWK\ODWLRQ�WKDW�FDQ�EH�XVHG�WR�
LGHQWLI\�WKHVH�ERG\�ÀXLG�W\SHV��KRZHYHU��WR�HQVXUH�WKH�HI¿FLHQF\�RI�WKHVH�HSLJHQHWLF�PDUNHUV��GHYHORSPHQWDO�YDOLGDWLRQ�VWXGLHV�QHHGHG�WR�
be performed to determine the conditions and limitations of this new tool for forensic analysis.4  For this research, all validation studies 

ZHUH�SHUIRUPHG�DFFRUGLQJ�WR�6FLHQWL¿F�:RUNLQJ�*URXS�RQ�'1$�$QDO\VLV�0HWKRGV��6:*'$0��JXLGHOLQHV���$OVR��¿YH�JHQHV�SUHYLRXVO\�
IRXQG�WR�EH�'1$�PHWK\ODWLRQ�DJH�DVVRFLDWHG��137;���75,0����*5,$���.&14�'1��DQG�%,5&�%3��ZHUH�WHVWHG�IRU�SUHGLFWLRQ�RI�DJH�
XVLQJ�D�YDULHW\�RI�ERG\�ÀXLGV�DQG�D�S\URVHTXHQFLQJ�V\VWHP�3� �'1$�ZDV�H[WUDFWHG�DQG�ELVXO¿WH�FRQYHUVLRQ�ZDV�SHUIRUPHG�XVLQJ�WKH�
Epitect®�%LVXO¿WH�.LW���%LVXO¿WH�PRGL¿HG�'1$�ZDV�WKHQ�DPSOL¿HG�XVLQJ�VSHFL¿F�SULPHUV�IRU�PHWK\ODWHG�WDUJHW�UHJLRQV���7KH�ODVW�VWHS�
ZDV�DQDO\VLV�E\�S\URVHTXHQFLQJ���$OO�S\URVHTXHQFLQJ�UHDFWLRQV�ZHUH�SHUIRUPHG�XVLQJ�WKH�3\UR0DUN®�4���3\URVHTXHQFHU���'DWD�DQDO\VLV�
ZDV�SHUIRUPHG�XVLQJ�WKH�3\UR0DUN® Q24 assay software for CpG methylation quantitation and the corresponding percent methylation 

values for each site and the data were displayed as a pyrogram.

7KH�YHUVDWLOLW\�RI�WKHVH�QHZ�PDUNHUV�ZLOO�EH�SUHVHQWHG�E\�VKRZLQJ�WKH�UHVXOWV�RI�YDOLGDWLRQ�VWXGLHV�RQ�VHQVLWLYLW\��KXPDQ�VSHFL¿FLW\��
DJH��DQG�PL[WXUH�UHVROXWLRQ���:KHQ�WHVWLQJ�WKH�PDUNHUV�XVLQJ�GLIIHUHQW�VSHFLHV�VDPSOHV��DPSOL¿FDWLRQ�RFFXUV�QRW�RQO\�IRU�KXPDQ�'1$�
EXW� IRU�VRPH�DQLPDO�VDPSOHV��KRZHYHU��ZKHQ� WKH�DPSOL¿HG�'1$�LV�S\URVHTXHQFHG�� WKH�VHTXHQFLQJ�SULPHU� LQFUHDVHV� WKH�VSHFL¿FLW\�
and eliminates results from any non-human samples.  All the other samples show a pyrogram equivalent to the one obtained for the 

negative control.  In another test, samples were degraded by being heated at different temperatures.  All degraded samples showed good 

S\URVHTXHQFLQJ�UHVXOWV���,Q�D�VWXG\�H[DPLQLQJ�WKH�HIIHFW�RI�3RO\PHUDVH�&KDLQ�5HDFWLRQ��3&5��LQKLELWLRQ��DOO�VDPSOHV�ZHUH�DPSOL¿HG�
DQG�VKRZHG�JRRG�S\URJUDPV�ZKHQ�KHPDWLQ������P0��DQG�KXPLF�DFLG������PJ�P/��ZHUH�DGGHG�EHIRUH�ELVXO¿WH�PRGL¿FDWLRQ���:KHQ�
WKHVH�VDPH�LQKLELWRUV�ZHUH�DGGHG�DIWHU�ELVXO¿WH�PRGL¿FDWLRQ�DQG�EHIRUH�3\UR0DUN® PCR, there were no satisfactory results.  This data 

LQGLFDWHV� WKDW� WKH�SXUL¿FDWLRQ�SURFHVV� DW� ELVXO¿WH� FRQYHUVLRQ� UHPRYHV� LQKLELWRUV�GXULQJ� WKH�ZDVKLQJ� VWHSV�� �6HQVLWLYLW\� DQG�PL[WXUH�
VWXGLHV�ZHUH�DOVR�SHUIRUPHG���,Q�JHQHUDO��WKH�UHVXOWV�JHQHUDWHG�LQGLFDWH�D�JRRG�SHUVSHFWLYH�IRU�WKH�RYHUDOO�YDOLGDWLRQ�RI�WKH�WHVWHG�PDUNHUV�

7KLV�SURMHFW�ZDV�VXSSRUWHG�XQGHU�DZDUG��������'1�%;�.����IURP�WKH�1DWLRQDO�,QVWLWXWH�RI�-XVWLFH��2I¿FH�RI�-XVWLFH�3URJUDPV��
8QLWHG�6WDWHV�'HSDUWPHQW�RI�-XVWLFH���3RLQWV�RI�YLHZ�LQ�WKLV�GRFXPHQW�DUH�WKRVH�RI�WKH�DXWKRUV�DQG�GR�QRW�QHFHVVDULO\�UHSUHVHQW�WKH�RI¿FLDO�
SRVLWLRQ�RU�SROLFLHV�RI�WKH�8QLWHG�6WDWHV�'HSDUWPHQW�RI�-XVWLFH�
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