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B132 Development of a Multiplex Quantitative PCR (qPCR) Assay for Simultaneous 
4XDQWL¿FDWLRQ� RI� +XPDQ� 1XFOHDU� DQG� 0LWRFKRQGULDO� '1$� )URP� )RUHQVLFDOO\�
Relevent Samples

Brittania J. Bintz, MSc*, 111 Memorial Drive, NSB 231, Cullowhee, NC 28723; and Mark R. Wilson, PhD, Western Carolina University, 
Dept of Chemistry/Physics, Forensic Science, Cullowhee, NC 28723

After attending this presentation, attendees will have a better understanding of ongoing efforts to develop a multiplex quantitative 
3RO\PHUDVH�&KDLQ�5HDFWLRQ��T3&5��DVVD\�WKDW�HQDEOHV�VLPXOWDQHRXV�TXDQWL¿FDWLRQ�RI�KXPDQ�QXFOHDU�DQG�PLWRFKRQGULDO�'1$��PW'1$����
Additionally, principles of droplet digital PCR (ddPCR), a newly emerging quantitative technique, will be presented.

This presentation will impact the forensic science community by providing a method for comprehensive quantitative analysis of 
'1$�LQ�IRUHQVLFDOO\�UHOHYDQW�VDPSOHV�

,Q�IRUHQVLF�FDVHZRUN��PXOWLORFXV�6KRUW�7DQGHP�5HSHDW��675��W\SLQJ�LV�RIWHQ�WKH�SUHIHUUHG�PHWKRG�RI�DQDO\VLV�GXH�WR�LWV�KLJK�SRZHU�
RI�GLVFULPLQDWLRQ�KRZHYHU��PDQ\�HYLGHQWLDU\� VDPSOHV�FRQWDLQ� ORZ�DPRXQWV�RI�'1$�RU�GHJUDGHG�'1$�WKDW� LV�QRW� VXLWDEOH� IRU�675�
W\SLQJ���,Q�WKHVH�FDVHV��PW'1$�VHTXHQFH�DQDO\VLV�LV�W\SLFDOO\�SHUIRUPHG���'HWHUPLQLQJ�ZKLFK�LQYHVWLJDWLYH�DSSURDFK�LV�PRVW�VXLWDEOH�
FDQ�EH�FKDOOHQJLQJ��HVSHFLDOO\�LQ�FDVHV�ZKHUH�WKH�VDPSOH�RU�H[WUDFW�LV�OLPLWHG���+HUH��D�SRZHUIXO�PXOWLSOH[��¶�QXFOHDVH�UHDO�WLPH�3&5�
DVVD\�LV�GHVFULEHG�WKDW�HQDEOHV�VLPXOWDQHRXV�TXDQWL¿FDWLRQ�RI�ERWK�KXPDQ�QXFOHDU�DQG�PLWRFKRQGULDO�'1$�IURP�D�VDPSOH�H[WUDFW���7KLV�
WRRO�SURYLGHV�VSHFL¿F�TXDQWLWDWLYH�GDWD�WKDW�FDQ�EH�XVHG�WR�GHWHUPLQH�WKH�PRVW�DSSURSULDWH�DQDO\WLFDO�ZRUNÀRZ�ZLWKRXW�FRQVXPSWLRQ�RI�
additional sample or increase in labor compared to methods currently used in crime laboratories.

7KH�QXFOHDU�WDUJHW�IRU�WKLV�FXVWRP�T3&5�DVVD\�LV�WKH����ES�$OX�<G��PRELOH�HOHPHQW�RULJLQDOO\�GHVFULEHG�E\�;LQJ�HW�DO�1� �+LJK�
VHQVLWLYLW\�RI�QXFOHDU�'1$�TXDQWLWDWLRQ�XVLQJ�WKH�PXOWLFRS\�$OX�<G��PDUNHU�KDV�SUHYLRXVO\�EHHQ�UHSRUWHG�DQG�D�T3&5�DVVD\�GHVLJQHG�
for this target has been used successfully.2,3��7KH�PW'1$�WDUJHW�VHTXHQFH�FRUUHVSRQGV�WR�D����ES�VHJPHQW�RI�WKH�1$'+�GHK\GURJHQDVH�
VXEXQLW���JHQH�DQG�LV�GHVFULEHG�E\�.DYOLFN�HW��DO��IRU�XVH�LQ�DQ�DVVD\�WKDW�LV�XWLOL]HG�URXWLQHO\�LQ�VHYHUDO�IRUHQVLF�ODERUDWRULHV�4  Both 
targets have been shown to exhibit little to no cross-reactivity with non-human sources.2,4  In addition to these primary targets, an Internal 
Positive Control (IPC) has also been included for assessment of possible PCR inhibition.

,QLWLDOO\�� ����0�KXPDQ�FRQWURO�'1$�ZDV� FKDUDFWHUL]HG�XVLQJ�GG3&5� IRU� XVH� DV� D� T3&5� VWDQGDUG�� �7KLV� DEVROXWH� TXDQWLWDWLYH�
WHFKQLTXH�HQDEOHV�DFFXUDWH�DQG�SUHFLVH�TXDQWLWDWLRQ�RI�QXFOHLF�DFLGV���%ULHÀ\��D����/�VDPSOH�FRQWDLQLQJ�7DT0DQ® PCR reagents and 
VDPSOH�'1$�H[WUDFW� LV�SDUWLWLRQHG�LQWR�DSSUR[LPDWHO\�������Q/�VL]HG�GURSOHWV�� �7KH�GURSOHWV� WKHQ�DFW�DV�LQGHSHQGHQW�PLFURUHDFWRUV�
ZKHUH�ÀXRUHVFHQW� UHSRUWHU�G\HV�DUH� OLEHUDWHG� IURP� WDUJHW� VSHFL¿F�SUREHV�GXULQJ�3&5�� �)ROORZLQJ�3&5�� WKH�GURSOHWV�DUH�FRXQWHG�DV�
WDUJHW�SRVLWLYH�RU�QHJDWLYH�GHSHQGLQJ�RQ�WKH�SUHVHQFH�RU�DEVHQFH�RI�ÀXRUHVFHQFH�GHWHFWHG�E\�D�GURSOHW�UHDGHU���7DUJHW�FRQFHQWUDWLRQV�
DUH�HVWLPDWHG�E\�VRIWZDUH�XVLQJ�D�3RLVVRQ�PRGHO���+XPDQ�QXFOHDU�DQG�PW'1$�LQ�FRQWURO�VDPSOH�����0�ZHUH�VHSDUDWHO\�TXDQWL¿HG�LQ�
VLQJOHSOH[�GG3&5�UHDFWLRQV���7KLV�GDWD�ZDV�WKHQ�XVHG�WR�SUHSDUH�D�VLQJOH�VWDQGDUG�GLOXWLRQ�VHULHV�RI�����0�'1$�ZLWK�TXDQWLWDWLYH�UDQJHV�
RI���QJ��/�WR��IJ��/�RI�QXFOHDU�'1$�DQG���������FRSLHV��/�WR������FRSLHV��/�RI�PW'1$���(DFK�T3&5�TXDQWLWDWLRQ�ZDV�SHUIRUPHG�
both as a duplex assay (primary target and IPC together) and as a multiplex assay (both primary targets and IPC together).  Resulting 
3&5�HI¿FLHQFLHV�DQG�VDPSOH�TXDQWLWDWLRQV�ZHUH�FRPSDUHG���3UHOLPLQDU\�GDWD�VXJJHVWV�WKDW�PXOWLSOH[LQJ�KDV�D�PLQLPDO�GHURJDWRU\�HIIHFW�
RQ�WKH�HI¿FLHQF\�RI�HDFK�DVVD\�DQG��DV�D�UHVXOW��VDPSOH�TXDQWLWDWLRQV�DUH�VLPLODU�ZKHQ�XVLQJ�VLQJOHSOH[�RU�PXOWLSOH[�T3&5�

7KH�DVVD\�GHVFULEHG�KHUHLQ�RIIHUV�D�KLJK�GHJUHH�RI�VSHFL¿FLW\�DQG�VHQVLWLYLW\�DQG�IDFLOLWDWHV�SUHVHUYDWLRQ�RI�OLPLWHG�VDPSOHV�ZKLOH�
allowing the analyst to determine the optimum analytical approach for each sample.  In the future, a larger target of the mtGenome will 
DOVR�EH�LQFOXGHG�LQ�WKH�PXOWLSOH[�DVVD\�WR�HQDEOH�DVVHVVPHQW�RI�'1$�GHJUDGDWLRQ�
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