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+���� 2Q�&RPELQLQJ�0LFUR51$�$QDO\VLV�:LWK�'1$�675�3UR¿OLQJ�LQ�D�6LQJOH�6WUHDP�
Process

'LHXGRQQp� -�� YDQ� GHU� 0HHU�� 06F�� 8QLYHUVLW\� RI� +XGGHUV¿HOG�� 4XHHQVJDWH�� +XGGHUV¿HOG�� :HVW�<RUNVKLUH� +'�� �'+�� 81,7('�
.,1*'20��DQG�*UDKDP�$QGUHZ�:LOOLDPV��3K'��8QLYHUVLW\�RI�+XGGHUV¿HOG��4XHHQVJDWH��+XGGHUV¿HOG�+'��'+��81,7('�.,1*'20

7KH�JRDO�RI�WKLV�SUHVHQWDWLRQ�LV�WR�H[SODLQ�WKH�EHQH¿WV�RI�PLFUR51$�DQDO\VLV�LQ�IRUHQVLF�VDPSOHV�LQ�RUGHU�WR�SHUIRUP�ERG\�ÀXLG�
LGHQWL¿FDWLRQ���1HZO\�LGHQWL¿HG�FRQWUROV�ZLOO�EH�GHPRQVWUDWHG�XVLQJ�D�QRYHO�DSSURDFK��FRPELQLQJ�WKHP�ZLWK�'1$�SUR¿OLQJ�LQ�D�VLQJOH�
UHDFWLRQ���,W�ZLOO�HPSKDVL]H�WKH�RSSRUWXQLWLHV�DULVLQJ�IURP�FR�H[WUDFWLRQ�RI�PLFUR51$V�ZLWK�JHQRPLF�'1$���7KH�SUHVHQWDWLRQ�FRQWDLQV�
VWDWH�RI�WKH�DUW�UHVHDUFK�WKDW�LV�\HW�ODUJHO\�XQSXEOLVKHG�DQG�ZLOO�XSGDWH�DWWHQGHHV�RQ�VRPH�FXUUHQW�GHYHORSPHQWV�LQ�WKH�XSFRPLQJ�¿HOG�
of microRNA research in forensic science.

This presentation will impact the forensic science community by expanding on a novel approach where microRNA analysis is 

FRPELQHG�ZLWK�'1$�6KRUW�7DQGHP�5HSHDW��675��SUR¿OLQJ�WR�LGHQWLI\�D�KXPDQ�DQG�WKH�WLVVXH�RI�RULJLQ��VLPXOWDQHRXVO\���1HZ�PDUNHUV�
DQG�FRQWUROV�ZLOO�EH�UHYHDOHG�WR�ZRUN�XVLQJ�D�QRYHO�FDSLOODU\�HOHFWURSKRUHVLV�EDVHG�DSSURDFK���7KH�SUHVHQWHG�DQDO\VLV�PHWKRG�LV�IXOO\�
FRPSDWLEOH�ZLWK�FXUUHQW�'1$�SUR¿OLQJ�ZRUNÀRZV�DQG�DOORZV�DQDO\VLV�RI�FROG�FDVH�H[WUDFWV���,W�KDV�WKH�SRWHQWLDO�RI�EHFRPLQJ�D�YHUVDWLOH�
and cost-effective method of learning more from biological samples.

0LFUR51$V�KDYH�D�SRWHQWLDO�WR�EH�LGHDO�IRUHQVLF�PDUNHUV�GXH�WR�WKHLU�VPDOO�VL]H��a��QW���KLJK�DEXQGDQFH�SHU�FHOO��DQG�VHQVLWLYH�DQG�
VSHFL¿F�3RO\PHUDVH�&KDLQ�5HDFWLRQ��3&5���EDVHG�GHWHFWLRQ���7KRXVDQGV�RI�PLFUR51$V�DUH�SUHVHQW�LQ�ELRORJLFDO�PDWHULDO�DQG�WKH\�DUH�
ULFK�LQ�LQIRUPDWLRQ�GXH�WR�WKHLU�WLJKWO\�UHJXODWHG�DQG�FHOO�W\SH�VSHFL¿F�H[SUHVVLRQ���7KHLU�DGYDQWDJHRXV�SURSHUWLHV�LQFUHDVH�WKH�FKDQFHV�RI�
successful analysis from challenged crime scene samples.  In addition, it has been demonstrated previously that informative microRNA 

H[SUHVVLRQ�OHYHOV�FDQ�EH�REWDLQHG�IURP�FRPPRQ�'1$�H[WUDFWV�ZLWKRXW�D�FKDQJH�LQ�SURWRFRO�DQG�ZLOO� OLNHO\�EH�SUHVHQW� LQ�FROG�FDVH�
extracts, too.

)ROORZLQJ� DQ� HDUOLHU� SLORW� SURMHFW� RQ� D� VLQJOH� VWUHDP�SURFHVV�ZLWK� WKH� LQWHJUDWLRQ�RI�PLFUR51$�DQDO\VLV� LQWR� D�'1$�SUR¿OLQJ�
PXOWLSOH[�� SURJUHVV� RQ� WKLV� OLQH� RI� UHVHDUFK� LV� QRZ� SUHVHQWHG�� �7KH� VPDOO� QXFOHRODU� 51$V� 6125'��� 6125'���� 6125'���� DQG�
WKH�PLFUR51$�KVD�PL5�����S� KDYH� EHHQ� LGHQWL¿HG� DV� HQGRJHQRXV� FRQWUROV�� �7KHVH� HQGRJHQRXV� FRQWUROV� KDYH� EHHQ� XVHG� UHDO�WLPH�
PCR experiments — in combination with results from other research groups — to determine a larger panel of microRNAs that allow 

differentiation between blood, saliva, vaginal material, and mixtures thereof.

:LWK� WKH� PDUNHUV� LGHQWL¿HG�� WKH� WUDQVLWLRQ� KDV� EHHQ� PDGH� WR� DQDO\VLV� E\� FDSLOODU\� HOHFWURSKRUHVLV�� � +HUH� WKH� DQDO\VLV� RI� WKH�
endogenous controls using capillary electrophoresis on ABI’s®������JHQHWLF�DQDO\]HU�LV�SUHVHQWHG�DQG�WKH�HIIHFWV�RI�FRPELQLQJ�WKHLU�
DQDO\VLV�ZLWK�JHQRPLF�'1$�KXPDQ�LGHQWL¿FDWLRQ�675�PDUNHUV�LQ�D�VLQJOH�UHDFWLRQ�DUH�H[SORUHG���7KH�HQGRJHQRXV�FRQWURO�PDUNHUV�DUH�
UHYHUVH�WUDQVFULEHG�XVLQJ�D�PXOWLSOH[�VWHP�ORRS�UHYHUVH�WUDQVFULSWLRQ��IROORZHG�E\�PXOWLSOH[�3&5�ZLWK�ODEHOHG�SULPHUV�IRU�WKH�F'1$�
DQG�JHQRPLF�'1$�PDUNHUV�VLPXOWDQHRXVO\�� �7KLV�DSSURDFK�ZDV�GHPRQVWUDWHG�EHIRUH��ZKHQ�LW�ZDV�VKRZQ�WKDW�EORRG�DQG�VDOLYD�FDQ�
VXFFHVVIXOO\�EH�GLVWLQJXLVKHG�E\�DPSOLI\LQJ�KVD�PL5����D�DQG�KVD�PL5�����F'1$�GXULQJ�'1$�SUR¿OLQJ���7KLV�ZLOO�QRZ�EH�H[SDQGHG�
ZLWK�WKH�QHZO\�LGHQWL¿HG�HQGRJHQRXV�FRQWUROV���)XWXUH�ZRUN�ZLOO�LQFOXGH�WKH�LQFRUSRUDWLRQ�RI�WKH�DGGLWLRQDO�ERG\�ÀXLG�VSHFL¿F�PDUNHUV��
ZRUNLQJ�WRZDUG�D�VLQJOH�UHDFWLRQ�WKDW�FDQ�SURYLGH�D�'1$�SUR¿OH�DQG�ERG\�ÀXLG�LGHQWL¿FDWLRQ�RQ�VLQJOH�VRXUFH�DQG�PL[HG�VDPSOHV�

0LFUR51$��%RG\�)OXLG�,GHQWL¿FDWLRQ��&DSLOODU\�(OHFWURSKRUHVLV


