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B76 Highly Multiplexed Analysis of STRs and SNPs Using Massively Parallel 
Sequencing:  Concordance With Current Methodologies
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$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�EH�LQIRUPHG�DERXW�QH[W�JHQHUDWLRQ�VHTXHQFLQJ�DSSOLHG�WR�IRUHQVLF�'1$�DQDO\VLV�DQG�
whether data generated from sequencing is concordant with capillary electrophoresis data.

This presentation will impact the forensic science community by exploring the advantages of Next Generation Sequencing (NGS) 

WR�IRUHQVLF�'1$�DQDO\VLV�DV�ZHOO�DV�LWV�FRQFRUGDQW�UHVXOWV�ZLWK�FXUUHQW�PHWKRGRORJLHV��
&DSLOODU\�(OHFWURSKRUHVLV��&(��LV�WKH�SUHGRPLQDQW�PHWKRG�IRU�'1$�DQDO\VLV�FXUUHQWO\�HPSOR\HG�E\�IRUHQVLF�ODERUDWRULHV�DQG�KDV�

EHHQ�UHJDUGHG�DV�WKH�JROG�VWDQGDUG�IRU�PDQ\�\HDUV���'DWD�IURP�WKLV�WHFKQLTXH�KDV�EHHQ�DGPLWWHG�LQWR�FRXUW�VLQFH��������$OWKRXJK�WKLV�LV�DQ�
HIIHFWLYH�WHFKQLTXH��LW�LV�OLPLWHG�LQ�WKH�DPRXQW�DQG�W\SH�RI�LQIRUPDWLRQ�WKDW�FDQ�EH�JHQHUDWHG�HI¿FLHQWO\���$OWKRXJK�6KRUW�7DQGHP�5HSHDWV�
�675V��FDQ�JLYH�VXI¿FLHQW�LQIRUPDWLRQ�IRU�KXPDQ�LGHQWL¿FDWLRQ��LW�LV�RIWHQ�XVHIXO�LQ�IRUHQVLF�FDVHV�WR�EH�DEOH�WR�DQDO\]H�RWKHU�YDULDQWV�
LQFOXGLQJ�6LQJOH�1XFOHRWLGH�3RO\PRUSKLVPV��613V��DQG�<�FKURPRVRPDO�6KRUW�7DQGHP�5HSHDWV��<�675V���ZKLFK�FDQ�SURYLGH�YDOXDEOH�
LQIRUPDWLRQ�WR�ODZ�HQIRUFHPHQW���$QDO\]LQJ�613V�XVLQJ�&(�LV�GLI¿FXOW�GXH�WR�PXOWLSOH[LQJ�FRQVWUDLQWV�DQG�LV�QRW�RIWHQ�SHUIRUPHG�LQ�
forensic laboratories.

Whole Genome Sequencing (WGS) is now more widely available with the advent of NGS techniques.  WGS allows analysts to 

DQDO\]H�675V�DV�ZHOO�DV�RWKHU�LQIRUPDWLYH�YDULDQWV�LQ�WKH�'1$�VHTXHQFH�VLPXOWDQHRXVO\�� �:LWK�1*6�V\VWHPV��VFLHQWLVWV�DUH�DEOH�WR�
REWDLQ�DQ�DFFXUDWH�VHTXHQFH�RI�D�JHQRPH�LQ�D�UHODWLYHO\�VKRUW�DPRXQW�RI�WLPH�GXH�WR�WKH�PDVVLYHO\�SDUDOOHO�VHTXHQFLQJ�WKDW�LV�XWLOL]HG�E\�
NGS platforms.  Each base is sequenced 30 or more times to ensure accurate calls are being made.  NGS can also be used for targeted 

VHTXHQFLQJ�WR�VWXG\�VSHFL¿F�JHQHWLF�UHJLRQV�RI�LQWHUHVW�DFFRUGLQJ�WR�DSSOLFDWLRQ�
As technology continues to expand, it would be useful to consider if these advanced technologies could help forensic laboratories 

JDLQ�PRUH�LQIRUPDWLRQ�IURP�WKHLU�RIWHQ�GLI¿FXOW�DQG�OLPLWHG�VDPSOHV���,OOXPLQD¶V® Prototype ForenSeq™�'1$�6LJQDWXUH�3UHS�.LW�LV�DQ�
1*6�NLW�WDUJHWHG�IRU�IRUHQVLFV���:LWK�WKLV�V\VWHP��RQH�ZRUNÀRZ�LV�UHTXLUHG�WR�DQDO\]H�D�PXOWLWXGH�RI�YDULDQWV�LQFOXGLQJ�DXWRVRPDO�675V��
613V��LGHQWLW\��SKHQRW\SH��DQG�DQFHVWU\�LQIRUPDWLYH���<�675V��DQG�;�FKURPRVRPDO�6KRUW�7DQGHP�5HSHDW��;�675V����7KH�NLW�WDUJHWV�DOO�
675V�UHTXLUHG�IRU�WKH�&RPELQHG�'1$�,QGH[�6\VWHP��&2',6��DQG�(XURSHDQ�6WDQGDUG�6HW��(66��RI�675�ORFL��DV�ZHOO�DV�PDQ\�PRUH���
Because of the system’s ability to distinguish indexed samples, 32 to 96 samples also can be run concurrently with NGS on a single run.  

7KLV�DSSURDFK�FRXOG�WUHPHQGRXVO\�LPSDFW�H[LVWLQJ�EDFNORJV�LQ�IRUHQVLF�ODERUDWRULHV���6HTXHQFLQJ�E\�1*6�KDV�WKH�DGYDQWDJH�RI�EHLQJ�
DEOH�WR�DQDO\]H�PRUH�ORFL�DW�D�WLPH��WKHUHE\�JHQHUDWLQJ�PRUH�LQIRUPDWLRQ�IRU�WKH�DQDO\VW�

7KLV�VWXG\�ZDV�SHUIRUPHG�WR�FKHFN�FRQFRUGDQFH�RI�VHTXHQFLQJ�GDWD�SHUIRUPHG�RQ�,OOXPLQD¶V®�0L6HT™ FGx using the Prototype 

ForenSeq™�'1$�6LJQDWXUH�3UHS�.LW� DJDLQVW� GDWD�REWDLQHG�XVLQJ� WUDGLWLRQDO�&(�PHWKRGV�� �&RQFRUGDQFH�ZDV� DOVR� FKHFNHG�EHWZHHQ�
SNP data from the Prototype ForenSeq™�NLW�DJDLQVW�,OOXPLQD¶V® WGS data from the Platinum Genome Project.  This study focused on 

FRQFRUGDQFH�EHWZHHQ�WKH����LGHQWLW\�LQIRUPDWLYH�613V�����DXWRVRPDO�675V����;�675V�����<�675V�����SKHQRW\SLF�LQIRUPDWLYH�613V��
and 56 ancestry informative SNPS that are included in the Illumina’s® Prototype ForenSeq™�'1$�6LJQDWXUH�3UHS�.LW���)XOO�SUR¿OHV�
were generated for all 23 samples run simultaneously with the Prototype ForenSeq™�'1$�6LJQDWXUH�3UHS�.LW���$�WRWDO�GLVFRUGDQFH�RI�
�������ZDV�REVHUYHG�IRU�WKLV�VWXG\���6KRZLQJ�FRQFRUGDQFH�EHWZHHQ�WKLV�QHZ�WHFKQRORJ\�DQG�WKH�H[LVWLQJ�WHFKQRORJLHV�ZRXOG�FRQ¿UP�
the possibility of implementation of the ForenSeq™�'1$�6LJQDWXUH�3UHS�.LW�LQWR�IRUHQVLF�ODERUDWRULHV�
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