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B127 High-Resolution Melt Analysis of DNA Methylation Status as a Novel Method for 
+XPDQ�6HPHQ�,GHQWL¿FDWLRQ

Caitlyn Deppen*, 77 Lodi Hill Road, Upper Black Eddy, PA 18972; and K. Joy Karnas, PhD, Cedar Crest College, 100 College Drive, 
Allentown, PA 18104

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG�KRZ�'1$�PHWK\ODWLRQ�SDWWHUQV�GLIIHU�EHWZHHQ�FHOO�W\SHV�DQG�KRZ�KLJK�
UHVROXWLRQ�PHOW�FXUYH�DQDO\VLV�FDQ�EH�XVHG�LQ�FRQMXQFWLRQ�ZLWK�ELVXO¿WH�FRQYHUVLRQ�WR�LGHQWLI\�ÀXLGV�EDVHG�RQ�WKHLU�PHWK\ODWLRQ�VWDWXV�

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�LQWURGXFLQJ�D�QHZ�PHWKRG�IRU�VHPHQ�LGHQWL¿FDWLRQ�WKDW�LV�EDVHG�RQ�
'1$�PHWK\ODWLRQ�DQG�UHOLHV�RQ�LQVWUXPHQWDWLRQ�WKDW�LV�DIIRUGDEOH�DQG�FXUUHQWO\�IRXQG�LQ�IRUHQVLF�ODERUDWRULHV���7KH�PHWKRG�DOVR�RIIHUV�
WKH�SRWHQWLDO�RI�EHLQJ�H[WHQGHG�WR�PXOWLSOH�ERG\�ÀXLG�W\SHV�

,GHQWL¿FDWLRQ�RI�WKH�ERG\�ÀXLG�RULJLQ�RI�D�ELRORJLFDO�VWDLQ�IRXQG�DW�D�FULPH�VFHQH�FDQ�VKHG�OLJKW�RQ�HYHQWV�WKDW�PD\�KDYH�RFFXUUHG���
8QIRUWXQDWHO\��FXUUHQW�PHWKRGV�RI�ERG\�ÀXLG�LGHQWL¿FDWLRQ�UHO\�RQ�WHFKQLTXHV�WKDW�DUH�VXEMHFW�WR�ERWK�IDOVH�SRVLWLYHV��WKURXJK�FURVV�
UHDFWLYLW\�EHWZHHQ�PXOWLSOH�ÀXLGV��RU�IDOVH�QHJDWLYHV��GXH�WR�SURWHLQ�GHJUDGDWLRQ�LQ�WKH�ÀXLG���$�UHFHQW�VWXG\�VKRZV�WKDW�LW�LV�SRVVLEOH�WR�
GLVWLQJXLVK�ERG\�ÀXLGV�E\�H[DPLQLQJ�WKH�GLIIHUHQWLDOO\�PHWK\ODWHG�'1$�LQ�WKH�ÀXLG�E\�S\URVHTXHQFLQJ�1  The location of methyl groups 

RQ�'1$�LV�NQRZQ�WR�UHJXODWH�JHQH�H[SUHVVLRQ��DQG�LV�WKXV�WLVVXH�VSHFL¿F���,W�LV�DOVR�WKRXJKW�WR�EH�VWDEOH�RYHU�ORQJ�SHULRGV�RI�WLPH�LQ�
GHSRVLWHG�VWDLQV��KRZHYHU��S\URVHTXHQFLQJ�LV�D�IDLUO\�QHZ�WHFKQLTXH�WKDW�LV�WLPH�FRQVXPLQJ�DQG�XVHV�H[SHQVLYH�HTXLSPHQW�WKDW�LV�QRW�
currently available in most forensic laboratories.

7KH�JRDO�RI�WKLV�VWXG\�ZDV�WR�GHYHORS�D�FRVW��DQG�WLPH�HIIHFWLYH�WHFKQLTXH�IRU�WKH�LGHQWL¿FDWLRQ�RI�ERG\�ÀXLGV�E\�'1$�PHWK\ODWLRQ��
using instrumentation typically available in crime laboratories.

6L[�EORRG��¿YH�VDOLYD��IRXU�XULQH��DQG�IRXU�YDJLQDO�ÀXLG�VDPSOHV�ZHUH�REWDLQHG�IURP����YROXQWHHUV�DQG�¿YH�VHPHQ�VDPSOHV�ZHUH�
obtained from different donors in a conical vial by self-collection.  All semen samples were then deposited (5uL) on sterile cotton-tipped 

swabs.  Bloodstains from 1998, 2003, and 2010 were also obtained and used to assess the stability of methylation over longer periods 

of time.

'1$�ZDV�LVRODWHG�IURP�HDFK�VZDE�XVLQJ�HLWKHU�RUJDQLF�H[WUDFWLRQ��VDOLYD��XULQH��DQG�YDJLQDO�ÀXLG��RU�&KHOH[® 100 extraction (blood 

DQG�VHPHQ��DQG�VXEMHFWHG�WR�ELVXO¿WH�PRGL¿FDWLRQ�XVLQJ�D�=\PR�5HVHDUFK�(=�'1$�0HWK\ODWLRQ�*ROG™�NLW��WR�FRQYHUW�XQPHWK\ODWHG�
cytosines to uracil.  The Qiagen® Epitect®�+LJK�5HVROXWLRQ�0HOW� �+50��3&5�.LW�ZDV� XVHG� IRU�PHOW� FXUYH� DQDO\VLV� RI� DPSOLFRQV�
FRQWDLQLQJ�NQRZQ�VLWHV�RI�GLIIHUHQWLDO�PHWK\ODWLRQ�2,3��3ULPHUV�XVHG�LQ�WKLV�NLW�DUH�SURSULHWDU\�

$OO�ERG\�ÀXLG�VWDLQV�ZHUH�DQDO\]HG�LQ�WULSOLFDWH���5HVXOWV�LQGLFDWH�WKDW�VHPHQ�FDQ�EH�LGHQWL¿HG�XVLQJ�SRVW�DPSOL¿FDWLRQ�PHOWLQJ�
WHPSHUDWXUH�GLIIHUHQFHV�FRPSDUHG�WR�WKH�RWKHU�ÀXLGV�XVHG���7KLV�VKLIW�LQ�PHOW�WHPSHUDWXUH�ZDV�IRXQG�WR�EH�VWDWLVWLFDOO\�VLJQL¿FDQW�IRU�
DOO�¿YH�ERG\�ÀXLGV�XVLQJ�D�RQH�ZD\�$QDO\VLV�RI�9DULDQFH��$129$��ZLWK�D�����FRQ¿GHQFH�LQWHUYDO��S ����[��-5), as was expected 

IRU�JHQHV�DFWLYHO\�WUDQVFULEHG�LQ�WLVVXH�VDPSOHV�GXH�WR�WKH�ODFN�RI�PHWK\O�JURXSV��DQG�WKXV�ELVXO¿WH�FRQYHUVLRQ�RI�F\WRVLQH�UHVLGXHV��
KRZHYHU��ZKHQ�VHPHQ�ZDV�UHPRYHG�IURP�WKH�VWDWLVWLFDO�DQDO\VLV��WKH�UHPDLQLQJ�ERG\�ÀXLGV�ZHUH�IRXQG�QRW�WR�EH�VWDWLVWLFDOO\�GLIIHUHQW�
IURP�HDFK�RWKHU��RQH�ZD\�$129$�DW�����FRQ¿GHQFH�LQWHUYDO��S ���������([WUDFWLRQ�DQG�DQDO\VLV�RI�'1$�IURP�WKH������EORRG�FDVH�
sample resulted in a melting temperature consistent with blood samples from volunteers indicating that the age of the stain does not 

DIIHFW�WKLV�DQDO\VLV���7KH�UHVXOWV�IURP�FDVH�VDPSOHV������DQG������\LHOGHG�LQVXI¿FLHQW�UHVXOWV���7KLV�PHWKRG�LV�DOVR�VKRUW�WDQGHP�UHSHDW�
W\SLQJ�FRPSDWLEOH�GXH�WR�'1$�H[WUDFWLRQ�SULRU�WR�PHWK\ODWLRQ�DQDO\VLV���$OWKRXJK�RQO\�VHPHQ�FRXOG�EH�LGHQWL¿HG�ZLWK�WKLV�VWXG\��WKHUH�
DUH�RWKHU�SRWHQWLDO�SULPHU�VLWHV�WKDW�FRXOG�KHOS�LGHQWLI\�WKH�RWKHU�ERG\�ÀXLGV�XVLQJ�WKH�VDPH�PHWKRG���7KLV�VWXG\�GRHV�VKRZ�WKDW�ERG\�
ÀXLG�LGHQWL¿FDWLRQ�LV�SRVVLEOH�IRU�ERWK�ROG�DQG�IUHVK�VDPSOHV�XVLQJ�'1$�PHWK\ODWLRQ�DQG�+50�DQDO\VLV�
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