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%��� 7KH�'HYHORSPHQW�RI�1HZ�(Q]\PHV�IRU����0LQXWH�5DSLG�'LUHFW�$PSOL¿FDWLRQ�RI�
Crime Scene Samples and Its Application in Presumptive DNA Screening

Steven B. Lee, PhD*, San Jose State University, 1 Washington Square, Macquarrie Hall 521, San Jose, CA 95192; George T. Duncan, 
PhD, Broward County Crime Lab, 201 SE 6th Street, Rm 1799, Fort Lauderdale, FL 33301; and Bruce R. McCord, PhD, Florida 
International University, Dept of Chemistry, University Park, Miami, FL 33199

After attending this presentation, attendees will understand how new inhibitor-resistant, rapid polymerases may be used to type 
blood, saliva, and semen.

This presentation will impact the forensic science community by showing how ultimately the development of direct, rapid 
3RO\PHUDVH�&KDLQ�5HDFWLRQ��3&5���EDVHG�V\VWHPV�ZLOO�JUHDWO\�H[SDQG�WKH�FDSDELOLWLHV�RI�SROLFH��FXVWRP�DJHQWV��DQG�¿UVW�UHVSRQGHUV�
WR�SURFHVV�FULPH�VFHQH�VDPSOHV�DQG�PDVV�GLVDVWHUV��SURYLGLQJ�LQIRUPDWLRQ�RQ�D�WLPHO\�EDVLV�WKDW�RWKHUZLVH�PLJKW�WDNH�KRXUV�WR�REWDLQ���
Because these procedures involve existing commercial systems, issues such as injection, loading, and reliability have already been 
ZRUNHG�RXW�WKURXJK�H[WHQVLYH�PDUNHWSODFH�WHVWLQJ���7KH�DQDO\WLFDO�V\VWHPV�KDYH�YHU\�VPDOO�IRRWSULQWV�DQG�WKH�FKLSV�DQG�3&5�WXEHV�DUH�
disposable and easy to transport.  These systems can be implemented immediately and incorporated into current forensic labs with only 
the addition of a fast thermal cycler and no complex training or engineering design.  The overall result will be a massive improvement 
LQ�WKH�FXUUHQW�SURFHVVLQJ�RI�VXEPLWWHG�'1$�VDPSOHV�DQG�LQ�WKH�FDSDELOLW\�WR�SHUIRUP�UHPRWH�WHVWLQJ�DQG�VFUHHQLQJ�

&XUUHQW�'1$�W\SLQJ�PHWKRGV�SURYLGH�WKH�EHVW�ELRPHWULF�LQIRUPDWLRQ�\LHOGLQJ�SRWHQWLDO�LGHQWLW\��NLQVKLS��DQG�JHRJUDSKLFDO�RULJLQ��
EXW�WKH\�DUH�QRW�VXI¿FLHQWO\�IDVW�WR�SHUPLW�UDSLG�LGHQWLW\�RI�D�VXVSHFW���7KHUH�DUH�VLWXDWLRQV�LQ�ZKLFK�LW�LV�YHU\�LPSRUWDQW�WR�UDSLGO\�VFUHHQ�
FULPH�VFHQH�VDPSOHV�DQG�XQNQRZQ�LQGLYLGXDOV�ZKR�PD\�KDYH�EHHQ�LQYROYHG�LQ�D�FULPH���([DPSOHV�LQFOXGH�VHL]HG�HYLGHQFH�SRWHQWLDOO\�
OLQNHG�WR�D�VXVSHFW��FRPPLQJOHG�ERQH�VDPSOHV�EXULHG�LQ�D�PDVV�JUDYH��RU�WKH�GHWHUPLQDWLRQ�RI�ZKLFK�EORRGVWDLQV�SUHVHQW�DW�D�FULPH�VFHQH�
may be probative.  In these situations, many samples may need to be run in order to create probable cause for detaining a suspect.  The 
JRDO�RI�WKLV�SURMHFW�LV�WR�GHYHORS�D�UDSLG�DQG�GLUHFW�PHWKRG�IRU�GHWHUPLQLQJ�'1$�IURP�D�ZLGH�YDULHW\�RI�FULPH�VFHQH�VDPSOHV���5DSH�NLW�
screening will also be possible.

,Q�WKH�¿UVW�SKDVH�RI�WKLV�VWXG\��D�UDSLG�WKHUPDO�F\FOLQJ�SURFHGXUH�FRPELQHG�ZLWK�D�GLUHFW�DPSOL¿FDWLRQ�ZDV�WHVWHG�DQG�RSWLPL]HG�RQ�
FRQWURO�'1$�VWDQGDUGV��.�����������DQG�����D�FHOO�OLQHV��DQG�SDSHU�VDOLYD�SXQFK�VDPSOHV�IURP����LQGLYLGXDOV���2SWLPL]DWLRQ�LQFOXGHG�
WHVWLQJ�GLIIHUHQW�SRO\PHUDVHV��EXIIHU�FRPSRVLWLRQV��VDOW�FRQFHQWUDWLRQ��S+��DQG�YDU\LQJ�FRQFHQWUDWLRQV�RI�PDJQHVLXP�DQG�G173V��DV�
ZHOO�DV�WKHUPDO�F\FOLQJ�SDUDPHWHUV���,W�ZDV�GHPRQVWUDWHG�WKDW�WKH�UDSLG�GLUHFW�3&5�XVLQJ�UDSLG�'1$�SRO\PHUDVHV��=�7DT™ Polymerase) 
DQG�GLUHFW�3&5�EXIIHU��$Q\'LUHFW™�)�EXIIHU�ZLWK����F\FOHV�DW����&�IRU�¿YH�VHFRQGV�����&�IRU�WHQ�VHFRQGV��DQG����&�IRU����VHFRQGV��
SHUPLWWHG�D�KLJK�VSHHG�DPSOL¿FDWLRQ�RI�D���ORFXV�PXOWLSOH[�WKDW�UHTXLUHG�QR�H[WUDFWLRQ�VWHS���$����PP�SXQFK�RI�VDPSOHV�IURP�)7$® 
SDSHU�ZDV�GLUHFWO\�DGGHG�WR�WKH�UDSLG�GLUHFW�PDVWHU�PL[�DQG�DPSOL¿FDWLRQ�SHUIRUPHG�LQ����PLQXWHV�DQG����VHFRQGV�RQ�UDSLG�WKHUPDO�
F\FOHUV���7KLV�ZDV�WKHQ�FRXSOHG�ZLWK�D�VKRUW����FP�PLFURÀXLGLF�HOHFWURSKRUHVLV�V\VWHP�DQG�LW�ZDV�VKRZQ�WKDW�WKH�HQWLUH�SURFHGXUH�IURP�
paper punch to genotype can be completed in under 25 minutes.

,Q�WKH�VHFRQG�SKDVH�RI�WKLV�VWXG\��PXWDQW�WDT�SRO\PHUDVHV�WKDW�DUH�LQKLELWRU�UHVLVWDQW�ZHUH�WHVWHG�RQ�UHSOLFDWH�VDPSOHV�VSLNHG�ZLWK�
KHPDWLQ�RU�SKHQRO�FKORURIRUP���'LIIHUHQW�YROXPHV�RI�WKH�2PQL7DT™�SRO\PHUDVHV�ZHUH�WHVWHG�RQ�FRQWURO�'1$�ZLWK�YDU\LQJ�DPRXQWV�RI�
LQKLELWRUV���7KH�QHZ�HQ]\PHV�ZHUH�FDSDEOH�RI�SDUWLDOO\�RYHUFRPLQJ�WKH�LQKLELWLRQ�LQGXFHG�E\�KHPDWLQ�����0��DQG�SKHQRO�FKORURIRUP�
(0.4µl).

,Q�WKH�WKLUG�SKDVH�RI�WKLV�SURMHFW�� WKH�SURYHQ�KLJK�VSHHG�WKHUPDO�F\FOHUV�DQG�UDSLG�HQ]\PHV�FDSDEOH�RI�SHUIRUPLQJ����F\FOHV�RI�
DPSOL¿FDWLRQ�LQ����PLQXWHV�RU�OHVV��LQ�FRPELQDWLRQ�ZLWK�WKH�QHZ�LQKLELWRU�UHVLVWDQW�HQ]\PHV�RQ�GLIIHUHQW�ELRORJLFDO�ÀXLGV��ZLOO�EH�WHVWHG���
7KLV�SURFHGXUH�ZLOO�EH�FRXSOHG�ZLWK�KLJK�VSHHG�JHQRW\SLQJ�XVLQJ�PLFURÀXLGLF�FKLSV�RU�VWDQGDUG�FDSLOODU\�EDVHG�V\VWHPV�PRGL¿HG�IRU�
faster run times.

5DSLG�GLUHFW�3&5�SURFHGXUHV�FDQ�JUHDWO\�VSHHG�WKH�SURFHVVLQJ�WLPH�EXW�WKH\�SULPDULO\�ZRUN�ZLWK�VDOLYD�1,2  The goal is to perform 
KLJK�VSHHG�'1$�GHWHFWLRQ�IRU�D�ZLGHU�YDULHW\�RI�VDPSOH�W\SHV�LQFOXGLQJ�EORRG��ERQH��DQG�VH[XDO�DVVDXOW�NLWV�� �6SHFLDOO\�HQJLQHHUHG�
HQ]\PHV�ZLOO�EH�XVHG��KLJK�VSHHG�WKHUPDO�F\FOHUV��DQG�FKLS�EDVHG�HOHFWURSKRUHVLV��DV�ZHOO�DV�LQKLELWRU�UHVLVWDQW�'1$�SRO\PHUDVHV�WR�
achieve sample genotypes in less than 20 minutes for a wide variety of sample types.3-5  The goal will be to provide methods for any 
crime laboratory to obtain genotypes in less than 40 minutes using off-the-shelf, high-speed thermal cyclers and novel polymerases and 
in less than 20 minutes using a commercial microchip prototype.1

This project is interdisciplinary involving the efforts of instrument manufacturers, biochemistry research, and law enforcement.
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