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F40 DNA Typing:  Controls and Validation Updates to Support Current Testing

Christie T. Davis, PhD*, Helix Analytical, Inc, 90 Saturn Street, San Francisco, CA 94114

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�OHDUQ�WKDW�FXUUHQW�FRQWUROV�DQG�YDOLGDWLRQ�XVHG�IRU�RSWLPXP�DPRXQWV�RI�'1$�DUH�
ODFNLQJ�LQ�HVWDEOLVKLQJ�VFLHQWL¿F�SUDFWLFH�IRU�ORZ�DPRXQWV�RI�'1$��ZKLFK�GHWHUV�DFFXUDF\�LQ�REWDLQLQJ�DQG�LQWHUSUHWLQJ�'1$�W\SLQJ�
results.  Suggestions will be provided for controls and studies needed to augment current procedures.

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�SURYLGLQJ�LQIRUPDWLRQ�WKDW�ZLOO�LPSURYH�'1$�W\SLQJ�DFFXUDF\���
:KLOH�'1$�W\SLQJ�NLWV�DQG�DQDO\WLFDO�HTXLSPHQW�KDYH�UDSLGO\�FKDQJHG�WR�DOORZ�W\SLQJ�RI�ORZ�TXDQWLWLHV�RI�'1$��/RZ�/HYHO�'1$�
�//'����WKHUH�KDV�EHHQ�QR�PDWFKLQJ�FKDQJH�LQ�UHTXLUHPHQWV�IRU�YDOLGDWLRQ�VWXGLHV�DQG�FRQWUROV�WR�DGGUHVV�DGGLWLRQDO�SUREOHPV�WKDW�DULVH�
LQ�W\SLQJ�//'���7KH�JRDO�RI�WKLV�SUHVHQWDWLRQ�LV�WR�SUHVHQW�WHFKQLTXHV�DQG�VWXGLHV�WR�VWUHQJWKHQ�FXUUHQW�WHVWLQJ�UHVXOWV�

([LVWLQJ�YDOLGDWLRQ�VWXGLHV�RI�WZR�SHUVRQ�PL[WXUHV�DQG�VHQVLWLYLW\�KDYH�GHPRQVWUDWHG�WKDW�//'�W\SLQJ�PD\�H[KLELW�NQRZQ�SUREOHPV�
such as stochastic effect, founder effect, allelic dropout, and allelic drop-in.  These issues become exacerbated with the use of current 

NLWV�DQG�DQDO\]HUV� WKDW�FDQ�RSHUDWH�ZLWK�YHU\�ORZ�TXDQWLWLHV�RI�'1$��SDUWLFXODUO\�ZKHQ�PL[WXUHV�FRQVLVW�RI�PRUH�WKDQ�WZR�SHUVRQV���
6WXGLHV�ZLOO�EH�GLVFXVVHG�WKDW�GHPRQVWUDWH�WKDW�DOOHOH�VKDULQJ�FDQ�FRQIXVH�LQWHUSUHWDWLRQ�RI�WKH�QXPEHU�RI�FRQWULEXWRUV�SUHVHQW��WKH�GDWD�
PD\�ORRN�OLNH�WZR�SHUVRQV��EXW�DUH�DFWXDOO\�WKUHH���&ULPH�ODEV�XVLQJ�GDWD�IURP�//'�W\SLQJ�FDQ�DGGUHVV�WKHVH�LVVXHV�WKURXJK�GLUHFWHG�
YDOLGDWLRQ�DQG�FRQWUROV���7KH�H[LVWLQJ�YDOLGDWLRQ�VWXGLHV�GR�QRW�DGGUHVV�SHDN�KHLJKW�LPEDODQFH�GXH�WR�DOOHOH�VKDULQJ�DQG�LQYHVWLJDWLRQ�
borne contamination.  Current controls do not address detection of contamination or stochastic effect in mixtures.

&XUUHQWO\��//'�W\SLQJ�LV�WUHDWHG�QR�GLIIHUHQWO\�WKDQ�VXI¿FLHQW�'1$�VDPSOHV�ZLWK�UHJDUG�WR�WHVWLQJ�FRQWUROV���([LVWLQJ�FRQWUROV�DUH�
PDGH�XS�RI�VXI¿FLHQW�'1$��SRVLWLYH�DPSOL¿FDWLRQ�DQG�4XDOLW\�&RQWURO��4&���RU�QR�'1$��QHJDWLYH�FRQWURO����//'�FRQWUROV�VKRXOG�EH�
DGGHG��VXFK�DV�D�ORZ�OHYHO�VLQJOH�VRXUFH�NQRZQ�FRQWURO�DQG�ORZ�OHYHO�PL[WXUH�FRQWUROV���,W�ZRXOG�EH�DGYDQWDJHRXV�WR�DGG�EOLQG�//'�
PL[WXUH�FRQWUROV���6RPH�ODEV�FXUUHQWO\�VHW�XS�D�4&�VDPSOH�ZKHUH�WKH�UHVXOW�LV�XQNQRZQ�WR�WKH�DQDO\VW�ZKR�WKHQ�W\SHV�WKH�VDPSOH�DQG�
SURYLGHV�WKH�SUR¿OH�WR�WKH�ODERUDWRU\�4&�VXSHUYLVRU���,W�ZRXOG�EH�RI�PLQLPDO�GLVUXSWLRQ�WR�DGG�DQ�XQNQRZQ�//'�PL[WXUH�VDPSOH�

//'�VDPSOH�UHVXOWV�DUH�DOVR�PRUH�VXVFHSWLEOH� WR�FRQWDPLQDWLRQ�SLFNHG�XS�GXULQJ�VFHQH�SURFHVVLQJ��GXULQJ�DXWRSVLHV�DW�FRURQHU�
laboratories, from a victim requiring medical procedures, and during crime laboratory processing.  Cases will be presented in which 

FRQWDPLQDWLRQ�ZDV�³SURYHQ´�DIWHU�WKH�IDFW���9DOLGDWLRQ�VWXGLHV�ZRXOG�KHOS�DVFHUWDLQ�ZKHUH�FRQGLWLRQV�DUH�SRRU�DQG�ZKDW�VWHSV�FDQ�EH�
WDNHQ�LQ�DGYDQFH�UDWKHU�WKDQ�LQ�WKH�DIWHUPDWK���0L[WXUH�UHVXOWV�DUH�SDUWLFXODUO\�SUREOHPDWLF�LQ�GHWHUPLQDWLRQ�RI�ZKHWKHU�LQYHVWLJDWLRQ�
ERUQH�FRQWDPLQDWLRQ�LV�SUHVHQW�DQG�DW�ZKDW�OHYHOV���9DOLGDWLRQ�VWXGLHV�DGGUHVVLQJ�WKLV�LVVXH�ZLOO�EH�GLVFXVVHG�

$GGLWLRQDO�FOHDQLQJ�DQG�WHVWLQJ�SURFHGXUHV�FDQ�EH�HVWDEOLVKHG�DW�WKH�'1$�ODERUDWRU\��FRURQHU¶V�DXWRSV\�URRPV��DQG�RWKHU�SRWHQWLDO�
evidence-handling locations to predetermine what contamination sources may exist.  Suggestions will be made during the presentation 

RQ�SRVVLEOH�SURFHGXUHV�WR�GHFUHDVH�FRQWDPLQDWLQJ�'1$���$GGLWLRQDO�YDOLGDWLRQ�RQ�SLSHWWLQJ�DFFXUDF\�ZLOO�HQVXUH�PRUH�DFFXUDWH�UHVXOWV���
//'�VDPSOH�W\SLQJ�LV�PRUH�VXVFHSWLEOH�WR�DPSOL¿FDWLRQ�SUREOHPV�GXH�WR�SRRU�SLSHWWLQJ�VNLOOV��
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