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After attending this presentation, attendees will understand how proteomic datasets can be used to obtain forensic and genetic 

LQIRUPDWLRQ�VXFK�DV�TXDQWL¿DEOH�PHDVXUHV�RI�LGHQWLW\�DQG�ELRJHRJUDSKLF�EDFNJURXQG�
This presentation will impact the forensic science community by highlighting novel methods that extend the amount of genetic 

LQIRUPDWLRQ�ZKLFK�FDQ�EH�REWDLQHG�IRUHQVLFDOO\�DQG�DQWKURSRORJLFDOO\�LQ�WKH�DEVHQFH�RI�XVDEOH�'1$��HLWKHU�GXH�WR�FRQWDPLQDWLRQ�RU�
degradation.

0HWKRGRORJ\�KDV�EHHQ�GHYHORSHG�WR�H[WUDFW�LGHQWLI\LQJ�JHQHWLF�LQIRUPDWLRQ�IURP�SURWHRPLF�GDWDVHWV���'1$�W\SLQJ�KDV�UHYROXWLRQL]HG�
IRUHQVLF�SUDFWLFH�DQG�MXULVSUXGHQFH��KRZHYHU��'1$�RIWHQ�LV�GHJUDGHG�GXH�WR�ELRORJLFDO��FKHPLFDO��RU�HQYLURQPHQWDO�IDFWRUV���3URWHLQ�LV�
FRQVLGHUDEO\�PRUH�VWDEOH�DQG�PRUH�DEXQGDQW�WKDQ�'1$�DQG�SHUVLVWV�LQ�WKH�HQYLURQPHQW�IRU�D�ORQJHU�SHULRG���3URWHLQ�DOVR�FRQWDLQV�JHQHWLF�
information in its primary structure, the result of non-synonymous SNPs (nsSNPs) that manifest as Single Amino-Acid Polymorphisms 

�6$3V��� �7KHVH� 6$3V�FRQWDLQLQJ� SHSWLGHV� DUH� DFFHVVLEOH� WR� VKRWJXQ� WDQGHP�PDVV� VSHFWURPHWU\�� �7KLV� VWXG\� KDV� LGHQWL¿HG� QV613�
containing peptides from 35 alleles in 26 genes expressed in the forensically informative hair shaft proteome.  Complex proteomic 

datasets from trypsin digests of the hair shafts of 54 validated European American individuals were obtained for this study.  Peptides 

FRUUHVSRQGLQJ�WR�QV613V�H[SUHVVHG�LQ�WKLV�SURWHLQ�SRSXODWLRQ�ZHUH�LGHQWL¿HG�DQG�FROODWHG�IRU�HDFK�LQGLYLGXDO���7KH�FRPELQHG�SUREDELOLW\�
RI�HDFK�LQGLYLGXDO�QV613�SUR¿OH�ZDV�FDOFXODWHG�XVLQJ�JHQRW\SLF�IUHTXHQFLHV�RI�HDFK�DOOHOLF�FRPELQDWLRQ�LQ�WKH�(XURSHDQ�SRSXODWLRQ�
�������*HQRPHV�3URMHFW��DQG�WKH�³SURGXFW�UXOH�´��7KH�SRZHU�RI�JHQHWLF�GLVFULPLQDWLRQ�UDQJHG�IURP���LQ�������WR���LQ���������7KH�DYHUDJH�
power of discrimination was 1 in 280.  The power of discrimination increased as a function of proteomic dataset quality (r2 �������
Q ����S�����������:KHQ�WKH�SRZHU�RI�GLVFULPLQDWLRQ�LV�FDOFXODWHG�XVLQJ�JHQRW\SLF�IUHTXHQFLHV�IURP�WKH�$IULFDQ�SRSXODWLRQ��LQFUHDVHG�
SRZHUV� RI� GLVFULPLQDWLRQ� DUH� DFKLHYHG�� �7KLV� LV� FRQVLVWHQW�ZLWK� D� GHFUHDVHG� OLNHOLKRRG� WKDW� WKH� VDPSOHV� RULJLQDWH� IURP� DQ�$IULFDQ�
RULJLQ���5HODWLYH�OLNHOLKRRG�PHDVXUHPHQWV�RI�(XURSHDQ�FRPSDUHG�WR�$IULFDQ�JHQHWLF�RULJLQ�UDQJH�IURP���WR�����ZLWK�DQ�DYHUDJH�RI�����D�
PHGLDQ�RI�����DQG�D�VWDQGDUG�GHYLDWLRQ�RI�������Q ������'LUHFW�YDOLGDWLRQ�RI�WKH�LPSXWHG�VWDWXV�RI�HDFK�QV613�DOOHOH�ZDV�DFKLHYHG�ZLWK�
6DQJHU�VHTXHQFLQJ���$�WRWDO�RI�����JHQRW\SH�GHWHUPLQDWLRQV�ZHUH�PDGH�IURP�WKH�SURWHRPLF�GDWD�DQG�����DVVLJQPHQWV�ZHUH�FRQ¿UPHG�
�VSHFL¿FLW\ �������)35 ���������7KH�RYHUDOO�VHQVLWLYLW\�ZDV�������)UDPHZRUN�KDV�EHHQ�HVWDEOLVKHG�IRU�WKH�XVH�RI�SURWHRPLF�GDWDVHWV�
DV�D�VRXUFH�RI�LGHQWLI\LQJ�JHQHWLF�LQIRUPDWLRQ��DOORZLQJ�PHDVXUHV�RI�LGHQWLW\�DQG�ELRJHRJUDSKLF�EDFNJURXQG�WR�EH�PDGH�IURP�IRUHQVLF�RU�
DQWKURSRORJLFDO�SURWHLQ�VRXUFHV��LQFOXGLQJ�ERQH��WHHWK��SUHVHUYHG�VRIW�WLVVXH��DQG�WUDFH�HYLGHQFH�VXFK�DV�¿QJHUSULQWV��
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