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H113 Detection of Genetic Variations in Cardiac Channelopathies Using Ion 
Torrent™ Next Generation Sequencing in a Cohort of Autopsy-Negative Sudden 
Unexplained Deaths

Audrey Farrugia, MD, PhD*, 11 Rue Humann, Strasbourg, Bas Rhin 67065, FRANCE; Christine Keyser, PhD, 11 rue Humann, 
Strasbourg, FRANCE; Jean Muller, PhD, Laboratory Of Genetic Diagnostic, University O Fs, 1 Place De L’hopital 67000, Strasbourg, 
FRANCE; Jean-Sébastien Raul, 11 Rue Humann, Strasbourg, AE 67085, FRANCE; and Bertrand P. Ludes, MD, PhD, Institut Medico- 
Legal, 2 place Mazas, 75012 Paris 75012, FRANCE

After attending this presentation, attendees will better understand the considerable interest in next generation sequencing technology 

and the manner in which it performs a thorough genetic analysis of arrythmogenic disorders in postmortem investigations.

This presentation will impact the forensic science community by demonstrating the implementation of a new strategy using the Ion 

Torrent™�3HUVRQDO�*HQRPH�0DFKLQH®��3*0™��6\VWHP�WKDW�DOORZV�WKH�VLPXOWDQHRXV�VWXG\�RI�WKH�PDMRU�DUU\WKPRJHQLF�JHQHV�LQ�D�TXLFN�
DQG�FRVW�HI¿FLHQW�PDQQHU�

Background:��*HQHWLF�WHVWLQJ�IRU�FDUGLDF�FKDQQHORSDWKLHV�LQ�6XGGHQ�8QH[SODLQHG�'HDWKV��68'V��KDV�GHYHORSHG�VXEVWDQWLDOO\�RYHU�
the last years.  The Next-Generation Sequencing (NGS) technology provides an unprecedented opportunity to screen genetic variation 

underlying the arrythmogenic genes in a short period of time at low cost.  The goal of this study is to develop a strategy of systematic 

postmortem mutation detection on the major genes implicated in cardiac channelopathies (long QT syndrome, short QT syndrome, 

Brugada syndrome, and catecholaminergic polymorphic ventricular tachycardia) in order to identify the possible cause of death and to 

develop prevention measures for relatives.

Materials and Methods:��1*6�ZRUNÀRZ�EDVHG�RQ�DQ�$PSOL6HT™ panel was designed for sequencing 23 targeted genes on the Ion 

Torrent™�3*0™�6HTXHQFHU���7KH�PROHFXODU�DQDO\VHV�IRFXVHG�RQ����68'�FDVHV�RI�\RXQJ�SHRSOH��XQGHU����\HDUV�RI�DJH���DXWRSVLHG�DW�
WKH�,QVWLWXWH�RI�/HJDO�0HGLFLQH�RI�6WUDVERXUJ�RYHU�D�SHULRG�RI�¿YH�\HDUV���,Q�DOO�FDVHV��WKH�FDXVH�RI�GHDWK�FRXOG�QRW�EH�GHWHUPLQHG�DIWHU�
a rigorously autopsy associated with histopathological and toxicological analyses according to the guidelines of the Association for 

(XURSHDQ�&DUGLRYDVFXODU�3DWKRORJ\���'1$�ZDV�H[WUDFWHG�IURP�IUHVK�IUR]HQ�WLVVXH��KHDUW�DQG�OLYHU��
Results:��$Q�DYHUDJH�RI�����YDULDQWV�ZHUH�LGHQWL¿HG�SHU�VDPSOH��KRZHYHU��DIWHU�WKH�SULRULWL]DWLRQ�XVLQJ�D�QRYHO�VFRULQJ�SURJUDP�

�9D5DQN��� WKH�QXPEHU�RI�SXWDWLYH�YDULDQWV��VHFRQGDULO\�FRQ¿UPHG�E\�VHTXHQFLQJ��ZDV�UHGXFHG�VLJQL¿FDQWO\�� � ,Q�D�FDVH�RI�68'�WKDW�
RFFXUUHG� GXULQJ� D� SV\FKLDWULF� KRVSLWDOL]DWLRQ�� D� KHWHUR]\JRXV� VXEVWLWXWLRQ� RQ� WKH�Ank2� JHQH�� SUHYLRXVO\� GHVFULEHG� DV� DQ� DQN\ULQ�%�
PXWDWLRQ�DVVRFLDWHG�ZLWK�FDUGLDF�G\VIXQFWLRQ��ZDV�VXFFHVVIXOO\�LGHQWL¿HG���0RUHRYHU��LQ�D�FDVH�RI�68'�WKDW�RFFXUUHG�GXULQJ�DQ�DWWUDFWLRQ�
LQ�DQ�DPXVHPHQW�SDUN��D�KHWHUR]\JRXV�VXEVWLWXWLRQ�RQ�WKH�Ryr2�JHQH��QRW�SUHYLRXVO\�GHVFULEHG��ZDV�VXFFHVVIXOO\�LGHQWL¿HG��ZKLFK�PLJKW�
EH�GDPDJLQJ�DFFRUGLQJ�WR�WKH�ELRLQIRUPDWLFV�SUHGLFWLRQ���6RPH�LQWHUSUHWDWLRQ�SUREOHPV�HQFRXQWHUHG�GXH�WR�WKH�PXOWLSOLFLW\�RI�LGHQWL¿HG�
variants were illustrated and the necessity to correlate the genetic results to the clinical data in order to identify the possible cause of 

death was highlighted.

Conclusion:  This study illustrates that the NGS approach based on AmpliSeq™ libraries and Ion Torrent™�3*0™ sequencing may 

EH�DQ�HI¿FLHQW�DSSURDFK�LQWHJUDWHG�WR�WKH�SRVWPRUWHP�H[DPLQDWLRQ�

Next Generation Sequencing, Ion Torrent™, Sudden Cardiac Death


