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%���� ,PSURYLQJ�3URFHVVLQJ�(I¿FLHQF\�IRU�)RUHQVLF�'1$�6DPSOHV

Catherine Cupples Connon*, Cellmark Forensics, 13988 Diplomat Drive, Ste 100, Farmers Branch, TX 75234; Aaron K. LeFebvre, 
PhD, Orchid Cellmark, Inc, 13988 Diplomat Drive, Ste 100, Dallas, TX 75234; and Robert C. Benjamin, PhD, University of North 
Texas, 1155 Union Circle, #305220, Denton, TX 76203

After attending this presentation, attendees will be familiar with several approaches used to reduce sample processing time by 
a����IRU�GDWDEDVLQJ�UHIHUHQFH�VDPSOHV��LQFOXGLQJ�H[WUDFWLRQ�QRUPDOL]DWLRQ��IDVW�3RO\PHUDVH�&KDLQ�5HDFWLRQ��3&5���DQG�TXLFNHU�JHQHWLF�
DQDO\]HU�GHWHFWLRQ�ZKLOH�PDLQWDLQLQJ�KLJK�TXDOLW\�SUR¿OHV�VLPLODU�WR�WKRVH�REVHUYHG�XVLQJ�FXUUHQW�PHWKRGV��L�H���!����IXOO�SUR¿OHV�XVLQJ�
ñ���UIX�WKUHVKROG�ZLWK������FRQFRUGDQW�DOOHOHV��FRPSDUDEOH�LQWHU�ORFXV�SHDN�EDODQFH��3+5�ñ�����VWXWWHU�������SXOO�XS�������DQG�QR�
±$��

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�VKDULQJ�PHWKRGRORJLHV�WR�VLJQL¿FDQWO\�LPSURYH�VDPSOH�SURFHVVLQJ�
HI¿FLHQF\�ZLWKRXW�WKH�QHHG�WR�SXUFKDVH�QHZ�LQVWUXPHQWDWLRQ�RU�FRVWO\�UHDJHQWV���7KHVH�LPSURYHPHQWV�DUH�UREXVW�DQG�FDQ�EH�LPSOHPHQWHG�
in a variety of laboratory settings.

7KH� JRDO� RI� WKLV� SURMHFW�ZDV� WR� UHGXFH� SURFHVVLQJ� WLPH�ZLWKRXW� LQFXUULQJ� VLJQL¿FDQW� DGGHG� FRVWV� YLD� D�PXOWL�OD\HUHG� RYHUKDXO�
XQGHUWDNHQ� LQ� WKH� IROORZLQJ� RUGHU�� � ���� GHYHORS� D� TXLFNHU� GHWHFWLRQ�PHWKRG� IRU� WKH� ����xl� *HQHWLF�$QDO\]HU� XVLQJ� DQ� DOWHUQDWLYH�
SRO\PHU�DUUD\�OHQJWK�FRPELQDWLRQ������GHYHORS�IDVW�3&5�SURWRFROV�IRU�YDULRXV�6KRUW�7DQGHP�5HSHDW��675��SULPHU�VHWV�XVLQJ�VKRUWHU�
DPSOL¿FDWLRQ�SDUDPHWHUV��ORZ�YROXPH�UHDFWLRQV��DQG�VWDQGDUG�QRQ�IDVW�WKHUPDO�F\FOHUV��DQG������QRUPDOL]H�DQ�H[WUDFWLRQ�SURFHVV�XVLQJ�
the ChargeSwitch®�)RUHQVLF�'1$�3XUL¿FDWLRQ�.LW�VXFK�WKDW�D�VPDOO�UDQJH�RI�\LHOGV�DUH�FRQVLVWHQWO\�REWDLQHG��WKHUHE\�HOLPLQDWLQJ�WKH�
QHHG�IRU�TXDQWL¿FDWLRQ�DQG�GLOXWLRQ�SULRU�WR�DPSOL¿FDWLRQ�

First, alternative polymer and capillary array length combinations were evaluated and compared to the standard POP-4™/36cm 
DUUD\�GHWHFWLRQ�PHWKRG�HPSOR\HG�IRU�675�GHWHFWLRQ�RQ�D�����[O�*HQHWLF�$QDO\]HU���'HWHFWLRQ�WLPH�IRU�VWDQGDUG���G\H�DQG���G\H�675�
DPSOL¿FDWLRQ�NLWV�ZDV�UHGXFHG�WR�a���PLQXWHV�XVLQJ�323��™���FP�DUUD\�E\�PRGLI\LQJ�QXPHURXV�LQMHFWLRQ�SDUDPHWHUV���675�SUR¿OH�
TXDOLW\�ZDV�HYDOXDWHG�YLD�FRQFRUGDQFH��GURSRXW��SHDN�KHLJKW�� UHVROXWLRQ�� ,/6�VL]LQJ�TXDOLW\�PLJUDWLRQ��SXOO�XS��±$��DQG�EDFNJURXQG�
QRLVH���9DOLGDWLRQ�IRU���G\H�DQG���G\H�DPSOL¿FDWLRQ�NLWV�FRQVLVWHG�RI�a����VDPSOHV�SHU�G\H�VHW�DQG�VWXGLHV�LQFOXGHG�SUHFLVLRQ��UHVROXWLRQ��
injection time, and comparison to POP-4™/36cm array detection.  POP-6™/22cm array detection achieved 0.5bp precision for up to 
���ES�IUDJPHQWV�DQG��ES�UHVROXWLRQ��ZKLFK�DUH�WKH�DGYHUWLVHG�VSHFL¿FDWLRQV�IRU�323��™/36cm array detection.

1H[W��IRXU�IDVW�3&5�UHDJHQWV�ZHUH�HYDOXDWHG�XVLQJ�WKH�,GHQWL¿OHU® primer set, including AmpliTaq®�*ROG�)DVW�3&5�0DVWHU�0L[��
KAPA2G™�)DVW�0XOWLSOH[�3&5�.LW��6SHHG67$5™�+6�'1$�3RO\PHUDVH��DQG�7\SH�LW®�0LFURVDWHOOLWH�3&5�.LW���3UR¿OHV�ZHUH�HYDOXDWHG�
YLD� FRQFRUGDQFH�� GURSRXW�� SHDN� KHLJKW�� LQWHU�� DQG� LQWUD�ORFXV� SHDN� EDODQFH�� VWXWWHU�� SXOO�XS�� ±$�� VSHFL¿FLW\�� DQG� EDFNJURXQG� QRLVH���
,Q� DGGLWLRQ� WR� SUR¿OH� TXDOLW\�� DPSOL¿FDWLRQ� WLPH�� UHDJHQW� FRVW�� DQG� HDVH� RI� 3&5� VHWXS�ZHUH� DOVR� WDNHQ� LQWR� DFFRXQW�� �8VLQJ� WKHVH�
criteria, KAPA2G™�)DVW�0XOWLSOH[�3&5�.LW�ZDV�VHOHFWHG�WR�GHYHORS�DQG�YDOLGDWH�IDVW�SURWRFROV�IRU�WKH�,GHQWL¿OHU®��,GHQWL¿OHU® Plus, 
and PowerPlex®����+6�SULPHU�VHWV��XVLQJ�UHDFWLRQ�YROXPHV�UDQJLQJ�IURP��ȝO�WR��ȝO�DQG�WZR�QRQ�IDVW�WKHUPDO�F\FOHUV������ZHOO�9HULWL® 
and 96-well GeneAmp®�3&5�6\VWHP�������ZLWK�DPSOL¿FDWLRQ�WLPHV�UDQJLQJ�IURP����WR����PLQXWHV���)DVW�3&5�YDOLGDWLRQV�FRQVLVWHG�RI�
~200 samples and studies included sensitivity, reproducibility, precision, stochastic, comparison to standard PCR, and contamination.  
6HQVLWLYLW\�UDQJHG�IURP�������QJ�WR����QJ��EXW�RSWLPDO�'1$�LQSXW�UDQJHG�IURP������QJ�WR����QJ�IRU�HDFK�SULPHU�VHW�DQG�DPSOL¿FDWLRQ�
volume.

/DVWO\�� H[WUDFWLRQ� QRUPDOL]DWLRQ� IRU� WKH�&KDUJH6ZLWFK®� )RUHQVLF�'1$�3XUL¿FDWLRQ�.LW� LQFOXGHG� D� UHGXFWLRQ� LQ� WKH� TXDQWLW\� RI�
PDJQHWLF� EHDGV� XVHG� SHU� VDPSOH� DQG� WDUJHWHG� ¿QDO� FRQFHQWUDWLRQV� RI� a����QJ��O� WR� ����QJ��O� IRU� ��O� DPSOL¿FDWLRQV� DQG� a����QJ�
�O�WR�����QJ��O�IRU���O�DPSOL¿FDWLRQV���$V�D�UHVXOW��WKH�QHHG�IRU�TXDQWL¿FDWLRQ�DQG�GLOXWLRQ�RI�HDFK�VDPSOH�SULRU�WR�DPSOL¿FDWLRQ�ZDV�
eliminated.  It should be noted that this approach is only acceptable for reference samples (see Standard 9.4 of the 2011 Federal Bureau 
RI�,QYHVWLJDWLRQ��)%,��4XDOLW\�$VVXUDQFH�6WDQGDUGV����9DOLGDWLRQ�RI�WKH�QHZ�SURFHVV��QRUPDOL]HG�H[WUDFWLRQ�SOXV�IDVW�3&5�DPSOL¿FDWLRQ�
and POP-6™ detection) included >200 samples and studies included reproducibility, precision, comparison to the current process, and 
FRQWDPLQDWLRQ���3UR¿OHV�ZHUH�HYDOXDWHG�DV�GHVFULEHG�DERYH�DQG�ZHUH�DV�JRRG�DV�WKRVH�REWDLQHG�XVLQJ�WKH�FXUUHQW�SURFHVV�
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,PSOHPHQWDWLRQ�RI�WKLV�RU�D�VLPLODU�DSSURDFK�UHGXFHV�VWDUW�WR�¿QLVK�SURFHVVLQJ�WLPH�WR�DSSUR[LPDWHO\�D�VLQJOH�ZRUNGD\���)XUWKHUPRUH��
UHVXOWV�IURP�WKHVH�VWXGLHV�LQGLFDWH�WKDW�D�VLJQL¿FDQW�UHGXFWLRQ�LQ�VDPSOH�SURFHVVLQJ�WLPH�LV�SRVVLEOH�ZLWKRXW�WKH�QHHG�WR�SXUFKDVH�FRVWO\�
instrumentation or reagents and will enable a laboratory to decrease their number of instruments needed to maintain their sample 
throughput or, alternatively, to increase sample throughput by maintaining the same number of instruments.

Forensic DNA, Fast PCR, Quicker 3130xl Detection


