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H112 Comparison of QIAcube® Differential to Manual Differential Extraction When 
3XUL¿HG�8VLQJ�WKH�4,$DPS® DNA Blood Mini Kit

.D\OD�+ROVZRUWK������ò�8QGHUZRRG�$YHQXH��+XQWLQJWRQ��:9��������%ULWWDQ\�0��%DJXOH\��3K'��:DVKRH�&R�6KHULII¶V�2I¿FH��&ULPH�
/DE������3DUU�%RXOHYDUG��5HQR��19��������/LVD�6P\WK�5RDP��3K'��:DVKRH�&RXQW\�6KHULII¶V�2I¿FH������3DUU�%RXOHYDUG��5HQR��19�
89512; and Pamela J. Staton, PhD, Marshall University Forensic Science MSFS & Center, 1401 Forensic Science Drive, Huntington, 
WV 25701

7KH�JRDO�RI�WKLV�SUHVHQWDWLRQ�LV�WR�SURYLGH�D�FRPSDULVRQ�RI�DQ�DXWRPDWHG�GLIIHUHQWLDO�ZDVK�SURWRFRO�XWLOL]LQJ�WKH�4,$FXEH® and 

the QIAamp®�'1$�%ORRG�0LQL�.LW�SURWRFRO�DQG�D�PDQXDO�GLIIHUHQWLDO�H[WUDFWLRQ�SURFHGXUH���7KHVH�SUHHPSWLYH�VWXGLHV�ZHUH�QHHGHG�WR�
FRPSOHWH�DQ�LQWHUQDO�YDOLGDWLRQ�DW�WKH�:DVKRH�&RXQW\�6KHULII¶V�2I¿FH�WR�HQVXUH�UHOLDELOLW\�RI�WKHVH�V\VWHPV�DQG�WHFKQLTXHV�IRU�FDVHZRUN���
Prior to placing a new method into service in a crime laboratory setting, accredited laboratories must perform internal validations 

according to Standard 8 of the Federal Bureau of Investigation (FBI) Quality Assurance Standards to verify that developmentally 

YDOLGDWHG�PHWKRGV�ZRUN�UHOLDEO\�DQG�UREXVWO\�
This presentation will impact the forensic science community by introducing studies performed to internally validate the QIAcube® 

DXWRPDWHG�GLIIHUHQWLDO�ZDVK�SURWRFRO�SULRU�WR�SXUL¿FDWLRQ�XVLQJ�WKH�4,$DPS®�'1$�%ORRG�0LQL�.LW�SURWRFRO�RQ�WKH�4,$FXEH®, as well 

as educating laboratory staff interested in exploring automated differential extraction techniques.  Furthermore, the combination of 

the QIAcube® differential wash protocol with the QIAamp®�'1$�%ORRG�0LQL�.LW�SURWRFRO�RQ�WKH�4,$FXEH®�ZLOO�KLJKOLJKW�GLI¿FXOWLHV�
HQFRXQWHUHG�ZKHQ�FRPSDUHG�WR�RWKHU�SXUL¿FDWLRQ�SURWRFROV�PRUH�FRPPRQO\�FRXSOHG�ZLWK�WKH�4,$FXEH® differential wash protocol.

,Q�D�����������VXUYH\�SHUIRUPHG�E\�WKH�8QLWHG�6WDWHV�'HSDUWPHQW�RI�-XVWLFH��DQ�DYHUDJH�RI���������YLFWLPV�UHSRUWHG�EHLQJ�VH[XDOO\�
assaulted each year, which calculates to an occurrence approximately every two minutes.  Although only about half of all sexual assaults 

are reported, a great deal of time and effort goes into processing evidence from these cases due to the potential of samples containing 

IHPDOH�PDOH�PL[WXUHV�RQ�ZKLFK�GLIIHUHQWLDO�H[WUDFWLRQV�PXVW�EH�SHUIRUPHG���,Q�IRUHQVLF�FDVHZRUN��D�GLIIHUHQWLDO�H[WUDFWLRQ�LV�D�PHWKRG�
that incorporates the combination of phase separation with differential centrifugation to isolate sperm cells from other cell types in order 

WR�JHQHUDWH�WZR�GLVWLQFW�SUR¿OHV�RI�WKH�YLFWLP�DQG�WKH�DVVDLODQW���7UDGLWLRQDOO\��GLIIHUHQWLDO�H[WUDFWLRQV�KDYH�EHHQ�SHUIRUPHG�PDQXDOO\��
UHTXLULQJ�DQ�DQDO\VW�WR�XQGHUJR�UHSHDWHG�SLSHWWLQJ�DQG�PXOWLSOH�FHQWULIXJDWLRQ�VWHSV���'XH�WR�WKH�KDQGV�RQ�QDWXUH�RI�WKH�DSSURDFK��WKH�
quality and consistency of the separations tend to be variable from analyst to analyst.  A combination of the number of sexual assault 

FDVHV�UHSRUWHG�DORQJ�ZLWK�WKH�WLPH�UHTXLUHG�WR�DQDO\]H�VDPSOHV�IURP�WKHVH�FDVHV�KDV�FDXVHG�EDFNORJV�WR�EHFRPH�FRPPRQSODFH�DPRQJ�
PDQ\�FULPH�ODERUDWRULHV�DFURVV�WKH�FRXQWU\���%ULQJLQJ�DXWRPDWHG�GLIIHUHQWLDO�H[WUDFWLRQ�SURFHGXUH�RQOLQH�ZRXOG�EHQH¿W�DQDO\VWV�E\�QRW�
RQO\�UHGXFLQJ�WKH�EDFNORJ�RI�WKH�ODERUDWRU\�EXW�DOVR�E\�VWUHDPOLQLQJ�WKH�ZRUNÀRZ�RI�D�OHQJWK\�SURFHVV��

This study focused on determining the utility of QIAGEN’s® QIAcube® for differential extraction of samples and compared it to 

WKH�PDQXDO�PHWKRG�FXUUHQWO\�EHLQJ�XVHG�E\�WKH�:DVKRH�&RXQW\�6KHULII¶V�2I¿FH���7KH�4,$FXEH®, introduced in 2007, was originally 

designed to extract nucleic acids and proteins and, therefore, capable of centrifuging, vortexing, pipetting, and extracting a supernatant 

from a pelleted sample.  This study evaluated the QIAcube’s® abilities, using a custom protocol, to perform differential separations on 

XS�WR����PRFN�VH[XDO�DVVDXOW�VDPSOHV�DW�D�WLPH���([SHULPHQWV�LQFOXGHG�D�EXIIHU�VWXG\�FRPSDULQJ�WKUHH�SRWHQWLDO�EXIIHUV�LQFRUSRUDWHG�LQWR�
WKH�O\VLV�PL[WXUHV��D�VHQVLWLYLW\�DQG�UHSURGXFLELOLW\�VWXG\�EDVHG�RQ�D�����VHPHQ�GLOXWLRQ�VHULHV��ZLWK�DQG�ZLWKRXW�IHPDOH�HSLWKHOLDO�FHOOV�
SUHVHQW��D�PL[WXUH�VWXG\�XWLOL]LQJ�PL[HG�IHPDOH�HSLWKHOLDO�FHOOV�DQG�VHPHQ��D�FURVV�FRQWDPLQDWLRQ�VWXG\�XVLQJ�PL[HG�IHPDOH�EORRG�DQG�
VHPHQ��DV�ZHOO�DV�D�PDWUL[�DQG�PRFN�HYLGHQFH�VWXG\�FRQVLVWLQJ�RI�D�PL[WXUH�RI�IHPDOH�HSLWKHOLDO�FHOOV�DQG�VHPHQ�SLSHWWHG�RQWR�GLIIHUHQW�
VXEVWUDWHV�DORQJ�ZLWK�YDULRXV�SUR¿FLHQF\�WHVW�VDPSOHV���$OO�VWXGLHV�ZHUH�SHUIRUPHG�E\�D�JUDGXDWH�VWXGHQW�XVLQJ�D�FRPELQDWLRQ�RI�IRXU�
QIAcubes®.  For comparison, the sensitivity and reproducibility studies were also performed by an experienced analyst.  There was no 

sign of cross-contamination between samples, even though the tubes remain open all at the same time in the instrument.  Interestingly, 

WKH�PDQXDO�PHWKRG�FRQVLVWHQWO\�\LHOGHG�'1$�FRQFHQWUDWLRQV� DSSUR[LPDWHO\� WZLFH� DV�KLJK�DV� WKH�4,$FXEH® for the sperm fraction.  

Extensive troubleshooting was performed to include the use of different reagents and temperatures as well as a variety of protocol 

YDULDWLRQV���,Q�FRQFOXVLRQ��WKH�:DVKRH�&RXQW\�6KHULII¶V�2I¿FH�ZLOO�QRW�EH�XWLOL]LQJ�WKH�4,$FXEH® to perform differential extractions 

XQOHVV�IXWXUH�PRGL¿FDWLRQV�RI�WKH�VWDQGDUG�SURWRFROV�UHVXOW�LQ�KLJKHU�PDOH�\LHOGV�

Differential Extraction, QIAcube®, Troubleshooting


