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H114 Evaluation of the Ion Torrent™ PGM™ for Use With Low-Copy and Degraded 
Whole Mitochondrial Genome

Lisa Skandalis*, 3214 River Park Lane,S, Apt 1438, Fort Worth, TX 76116; and Kazufusa C. Okamoto, PhD, Defense Forensic Science 

Center, 4930 N 31st Street, Forest Park, GA 30297

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG�WKH�DSSOLFDWLRQV�RI�QH[W�JHQHUDWLRQ�VHTXHQFLQJ�LQ�IRUHQVLF�'1$�DQDO\VLV�
DQG��PRUH�VSHFL¿FDOO\��LWV�XVH�ZLWK�ZKROH�PLWRFKRQGULDO�JHQRPH�VHTXHQFLQJ�DQG�KXPDQ�LGHQWL¿FDWLRQ�

This presentation will impact the forensic science community by determining the threshold of sensitivity of the technology in 
WKH�UHDOP�RI�KXPDQ�LGHQWL¿FDWLRQ�DQG�WR�VKRZFDVH�WKH�SHUIRUPDQFH�RI�1H[W�*HQHUDWLRQ�6HTXHQFLQJ��1*6��V\VWHPV�RQ�FRPSURPLVHG�
forensic samples.

7KH�¿HOG�RI�IRUHQVLF�'1$�DQDO\VLV��VLQFH�WKH�EHJLQQLQJ�RI�'1$�¿QJHUSULQWLQJ�DVVD\V��KDV�FRQWLQXHG�WR�JURZ�DORQJVLGH�QHZHU�DQG�
more sensitive technologies in the past decades.  The use of NGS has found its niche among disease diagnosis/research, genetic research, 
JHQRPLF�VWXGLHV��DQG�LV�EHJLQQLQJ�WR�GHOYH�LQWR�WKH�ZRUOG�RI�IRUHQVLFV��KRZHYHU��WKLV�WHFKQRORJ\�KDV�\HW�WR�¿QG�LWV�SHUPDQHQW�SODFH�LQVLGH�
the forensic science toolbox as the community tends to adhere to more tested and well-used technologies that have undergone rigorous 
IRUHQVLF�RSWLPL]DWLRQ��

$�FRQWLQXLQJ�DUHD�RI� UHVHDUFK� LQ� IRUHQVLFV� LV� WKH�DQDO\VLV�RI�PLWRFKRQGULDO�'1$��PW'1$�� IRU�XVH�ZLWK�GHJUDGHG�RU�RWKHUZLVH�
FRPSURPLVHG�VDPSOHV�ZKHUH�QXFOHDU�'1$�LV�QRW�SUHVHQW�RU�LV�WRR�GDPDJHG�IRU�6KRUW�7DQGHP�5HSHDW��675��DQDO\VLV���7KRXJK�WKH�FRS\�
QXPEHU�PD\�YDU\�E\�WLVVXH�W\SH��W\SLFDOO\�PW'1$�LV�DSSUR[LPDWHO\�����WLPHV�PRUH�DEXQGDQW�WKDQ�QXFOHDU�'1$��WKLV�RYHUZKHOPLQJ�
PDMRULW\�RI�PW'1$�DORQJ�ZLWK�LWV�FLUFXODU�IRUP�PD\�DOORZ�IRU�VRPH�FRSLHV�WR�UHPDLQ�XQGDPDJHG�RU�ZKRO��XQOLNH�QXFOHDU�'1$��

In many cases, the only evidence recoverable from a crime scene may be teeth, bones, or a shaft of hair, none of which may 
KDYH�XVHDEOH�QXFOHDU�'1$�WR�JHQHUDWH�DQ�675�SUR¿OH�� �7\SLFDOO\�� WKH�+9��DQG�+9��FRQWURO� UHJLRQV�RI� WKH�PLWRFKRQGULDO�JHQRPH�
�PW*HQRPH��DUH�DQDO\]HG�IRU�KXPDQ�LGHQWL¿FDWLRQ�SXUSRVHV��\HW�WKH�+9����UHJLRQV�KDYH�D�ORZHU�SRZHU�RI�GLVFULPLQDWLRQ�FRPSDUHG�WR�
WUDGLWLRQDO�675�PHWKRGV��KRZHYHU��WKH�HQWLUH�PW*HQRPH�KROGV�PXFK�PRUH�GDWD�WKDQ�WKH�+9����UHJLRQV�DORQH�DQG�FRXOG�RIIHU�LQFUHDVHG�
LQWHOOLJHQFH�LQ�KXPDQ�LGHQWL¿FDWLRQ���7KH�SURVSHFW�RI�VHTXHQFLQJ�WKH�ZKROH�JHQRPH�RIIHUV�D�SRWHQWLDOO\�KLJKHU�SRZHU�RI�GLVFULPLQDWLRQ��
especially when databases become more robust and more studies are performed to better understand variation within the mtGenome.

5HFHQWO\��WKH�5HVHDUFK��'HYHORSPHQW��7HVW��	�(YDOXDWLRQ��5'7	(��ODERUDWRU\�DW�WKH�8QLYHUVLW\�RI�1RUWK�7H[DV�+HDOWK�6FLHQFH�
Center has developed a high-throughput protocol for mtGenome sequencing.  This study evaluates the performance of the Ion Torrent™ 
3*0™�ZLWK�ZKROH�PLWRFKRQGULDO�'1$�VHTXHQFLQJ�XQGHU�WKUHH�SKDVHV�� �7KH�LQLWLDO�SKDVH�WHVWHG�WKH�PW*HQRPH�VHTXHQFLQJ�SURWRFRO�
DW� WKH�'HIHQVH�)RUHQVLF�6FLHQFH�&HQWHU�ZLWK�SULVWLQH� UHIHUHQFH�VDPSOHV�� �7KH�VHFRQG�SKDVH� WHVWHG� WKH�PHWKRG�XQGHU�PRUH�VWUHVVIXO�
FRQGLWLRQV�ZLWK�ORZ�FRS\�VDPSOHV���$�GLOXWLRQ�VHULHV�RI�'1$�FRQFHQWUDWLRQV�XVHG�LQ�VLPLODU�VWXGLHV�ZDV�XVHG�WR�GHWHUPLQH�WKH�WKUHVKROG�
DW�ZKLFK�³XVHDEOH´�DQDO\WLFDO�GDWD�FDQ�EH�REWDLQHG�IRU�IRUHQVLF�KXPDQ�LGHQWL¿FDWLRQ�SXUSRVHV�ZLWK�WKH�,RQ�7RUUHQW™�3*0™.1��7KH�¿QDO�
SKDVH�WHVWHG�WKH�V\VWHP�ZLWK�GHJUDGHG�VDPSOHV�WKDW�DUH�UHSUHVHQWDWLYH�RI�UHDO�ZRUOG�HYLGHQWLDU\�VDPSOHV���6DPSOHV�ZHUH�HQ]\PDWLFDOO\�
GHJUDGHG�WR�JHQHUDWH�YDU\LQJ�OHQJWKV�RI�IUDJPHQWHG�'1$���6LQFH�WKH�PW'1$�VHTXHQFLQJ�SURWRFRO�EHJLQV�ZLWK�D�ORQJ�3&5�UHDFWLRQ�
UHTXLULQJ�ORQJHU��LQWDFW�'1$��WKH�PHWKRG�QHHGHG�WR�EH�DOWHUHG���$�FXVWRP�51$�FDSWXUH�UHDFWLRQ�ZDV�XVHG�WR�SUHIHUHQWLDOO\�HQULFK�IRU�
PW'1$�ZLWKLQ�WKH�GHJUDGHG�VDPSOH�LQ�SODFH�RI�3&5�2

The combination of data from all three phases of this study will allow for a greater understanding of the application of this instrument 
DQG�V\VWHP�IRU�KXPDQ� LGHQWL¿FDWLRQ�� �%\� WHVWLQJ� WKH�SHUIRUPDQFH�RI� WKH�,RQ�7RUUHQW™�3*0™ protocol with low-copy and degraded 
VDPSOHV��IRUHQVLF�ODERUDWRULHV�FDQ�EHJLQ�WR�GHYHORS�PHWKRGV�E\�ZKLFK�WKLV�WHFKQRORJ\�FDQ�EH�LQFRUSRUDWHG�LQWR�WKH�¿HOG�DQG�SURYLGH�WKH�
most useful data possible.

7KH�RSLQLRQV�RU�DVVHUWLRQV�FRQWDLQHG�KHUHLQ�DUH�WKH�SULYDWH�YLHZV�RI�WKH�DXWKRU�DQG�DUH�QRW�WR�EH�FRQVWUXHG�DV�RI¿FLDO�RU�DV�UHÀHFWLQJ�
WKH�YLHZV�RI�WKH�'HSDUWPHQW�RI�WKH�$UP\�RU�WKH�'HSDUWPHQW�RI�'HIHQVH���1DPHV�RI�FRPPHUFLDO�PDQXIDFWXUHUV�RU�SURGXFWV�LQFOXGHG�DUH�
LQFLGHQWDO�RQO\��DQG�LQFOXVLRQ�GRHV�QRW�LPSO\�HQGRUVHPHQW�E\�WKH�DXWKRUV��')6&��230*��'$��RU�'R'�
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