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B139 Use of the Ion PGM™ System for Typing Human Identity Marker Systems
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After attending this presentation, attendees will understand the methodology and sequencing chemistry used in massively parallel 

VHTXHQFLQJ�RQ�WKH�,RQ�3HUVRQDO�*HQRPH�0DFKLQH®��3*0™) platform and the capability of this system to sequence and interpret large 

JHQHWLF�PDUNHU�SDQHOV�
This presentation will impact the forensic science community by providing current progress on the use of massively parallel 

VHTXHQFLQJ�DV�LW�SHUWDLQV�WR�IRUHQVLF�'1$�DQDO\VLV���,Q�DGGLWLRQ��DWWHQGHHV�ZLOO�OHDUQ�DERXW�WKH�TXDQWLW\�DQG�TXDOLW\�RI�WKH�GDWD�JHQHUDWHG�
E\�,RQ�3*0™ system.

0DVVLYHO\�3DUDOOHO�6HTXHQFLQJ��036���DOVR�NQRZQ�DV�QH[W�JHQHUDWLRQ�VHTXHQFLQJ��WHFKQRORJLHV�SURYLGH�WKH�VFLHQWL¿F�FRPPXQLW\�
ZLWK�QRYHO�DQG�HQKDQFHG�DSSURDFKHV� WR�'1$�W\SLQJ�� �:KLOH�FDSLOODU\�HOHFWURSKRUHVLV�EDVHG� WHFKQRORJLHV�KDYH�EHHQ�FRQVLGHUHG� WKH�
gold standard for human identity typing applications, the current technology has notable limitations in intra-repeat variation resolution, 

VDPSOH�VFDODELOLW\��DQG�WKURXJKSXW�RI�PDUNHUV�WKDW�FDQ�EH�W\SHG���036�KDV�WKH�SRWHQWLDO�WR�RYHUFRPH�WKHVH�OLPLWDWLRQV�ZLWK�LWV�DELOLW\�
WR�PXOWLSOH[�GLIIHUHQW�W\SHV�RI�IRUHQVLFDOO\�UHOHYDQW�JHQHWLF�PDUNHUV��DQDO\]H�D�ODUJH�QXPEHU�RI�PDUNHUV�VLPXOWDQHRXVO\��DQG�VHTXHQFH�
PXOWLSOH�VDPSOHV�SHU�UXQ���$GGLWLRQDOO\��036�GDWD�PD\�RIIHU�D�QHZ�DYHQXH�IRU�LQWHUSUHWDWLRQ�RI�PL[WXUHV���7KH�,RQ�7RUUHQW™�3*0™ is a 

EHQFKWRS�VHTXHQFHU�WKDW�XVHV�VHPLFRQGXFWRU�VHTXHQFLQJ�FKHPLVWULHV�DQG�ODERUDWRU\�ZRUNÀRZV�WKDW�HQDEOH�KLJK�WKURXJKSXW�DQG�TXLFN�
run times at a reasonable cost.

7ZHOYH�JHQRPLF�VDPSOHV��FRQWDLQLQJ�WRWDO�'1$�UDQJLQJ�IURP�a��QJ�WR����QJ��ZHUH�SURYLGHG�E\�D�WKLUG�SDUW\��WKH�*UHHQ�0RXQWDLQ�
&RQIHUHQFH�� IRU�D�EOLQGHG�JHQHWLF�VWXG\�� �7KH�PLWRFKRQGULDO�JHQRPH�DQG� WKUHH�,RQ�3*0™ panels containing human identity Single 

1XFOHRWLGH�3RO\PRUSKLVPV��613V���DQFHVWU\�LQIRUPDWLYH�613V��DQG�6KRUW�7DQGHP�5HSHDWV��675V��ZHUH�VHTXHQFHG�RQ�WKH�,RQ�3*0™ 

V\VWHP�DQG�DQDO\]HG�IRU�WKHVH����VDPSOHV���6HTXHQFLQJ�DQG�JHQHWLF�DQDO\VLV�IRU�DOO�IRXU�JHQHWLF�V\VWHPV�ZHUH�FRPSOHWHG�LQ�D�UHDVRQDEO\�
TXLFN� WLPH� IUDPH�E\�RQH� LQGLYLGXDO�� �&RPSOHWHQHVV�RI� JHQHWLF�SUR¿OHV�� GHSWK�RI� FRYHUDJH�� VWUDQG�EDODQFH�� DQG� DOOHOH�EDODQFH�ZHUH�
evaluated as informative metrics for the quality and reliability of the data produced.  The autosomal SNPs from the human identity 

SNP panel reached an average read depth of 2,233.  For this study, 99% of these SNPs had an average strand balance of 60% to 100%, 

DQG������RI�WKHVH�613V�KDG�DQ�DYHUDJH�DOOHOH�FRYHUDJH�UDWLR�RI�����WR�������7KH�<�FKURPRVRPH�6LQJOH�1XFOHRWLGH�3RO\PRUSKLVPV�
�<�613V��IURP�WKH�KXPDQ�LGHQWLW\�SDQHO�UHDFKHG�DQ�DYHUDJH�UHDG�GHSWK�RI�����ZKLOH�����RI�WKHVH�613V�KDG�DQ�DYHUDJH�VWUDQG�EDODQFH�
of 60 to 100 percent.  The SNPs from the ancestry SNP panel reached an average read depth of 1,511 and 98% of these SNPs had an 

average strand balance ratio of 60% to 100% and 94% of these SNPs had an average allele coverage ratio of 30% to 50%.  The large 

QXPEHU�RI�613V�LQ�WKHVH�SDQHOV�SURYLGHV�LQIRUPDWLRQ�RQ�LQGLYLGXDO�LGHQWL¿FDWLRQ��IDPLOLDO�UHODWLRQVKLSV��DQG�SRSXODWLRQ�EDFNJURXQG�
IRU�WKH�VDPSOHV�DQDO\]HG���7KH�DYHUDJH�DOOHOH�FRYHUDJH�UDWLRV�IRU�WKH�675�PDUNHUV�UDQJHG�IURP�����WR������DQG�WKH�675�JHQRW\SHV�
JHQHUDWHG�E\�036�ZHUH�LQ�FRPSOHWH�FRQFRUGDQFH�ZLWK�JHQRW\SHV�JHQHUDWHG�E\�VWDQGDUG�FDSLOODU\�HOHFWURSKRUHVLV�EDVHG�WHFKQRORJLHV���
$GGLWLRQDOO\��LQWUD�675�613V�LGHQWL¿HG�E\�036�RIIHU�WKH�SRWHQWLDO�IRU�LQFUHDVHG�GLVFULPLQDWRU\�SRZHU�DQG�LPSURYHPHQW�LQ�PL[WXUH�
DQDO\VLV���036�FRYHUDJH�DFURVV�WKH�HQWLUH�PLWRFKRQGULDO�JHQRPH�UDQJHG�IURP�����WR�������LQ�UHDG�GHSWK���7KH�DYHUDJH�SHUFHQW�SRVLWLYH�
strand coverage for the entire mitochondrial genome ranged from 30% to 86% and indicated that sequence data from both strands of the 

PLWRFKRQGULDO�'1$�ZHUH�FDSWXUHG���0LWRFKRQGULDO�YDULDQWV�LGHQWL¿HG�DPRQJ�WKLV�VHTXHQFH�GDWD�ZHUH�XVHG�WR�JHQHUDWH�KDSORJURXSV�IRU�
HDFK�VDPSOH�DQG�XOWLPDWHO\�SURYLGH�LQIRUPDWLRQ�RQ�SRSXODWLRQ�EDFNJURXQG�DQG�PDWHUQDO�UHODWLRQVKLSV���6DPSOH�LQIRUPDWLRQ�SURYLGHG�
E\�*UHHQ�0RXQWDLQ�VXEVHTXHQW�WR�WKH�EOLQGHG�VWXG\�VXSSRUWHG�WKDW�UHOLDEOH�UHVXOWV�KDG�EHHQ�SURGXFHG�IRU�DOO����JHQRPLF�VDPSOHV���7KH�
VWUHQJWK�DQG�GHSWK�RI�WKHVH�UHVXOWV�ZDUUDQW�H[SDQGHG�YDOLGDWLRQ�VWXGLHV�RI�FXUUHQW�036�WHFKQRORJLHV��ZKLFK�DUH�RQJRLQJ��DQG�FRQWLQXHG�
development of tools for data analysis.
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