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H103 The First Use of Postmortem Microbiomes in Human Death Investigations
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$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG�WKDW�LQ�UHFHQW�\HDUV�VHYHUDO�UHVHDUFK�JURXSV�KDYH�UHFRJQL]HG�WKH�SRWHQWLDO�
use of postmortem microbiomes in forensic investigations.  Several of these studies have demonstrated that the process of describing 

changes in microbial communities during the decomposition process of vertebrate remains has the potential for use in estimating the 

PLQLPXP�3RVWPRUWHP�,QWHUYDO��30,
min
��UDQJH���6SHFL¿FDOO\��WKHVH�VWXGLHV�KDYH�HPSOR\HG�PHWDJHQRPLF�WHFKQLTXHV��VXFK�DV�,OOXPLQD® 

0L6HT® and 454 pyrosequencing, to identify microorganisms present throughout the decomposition of model organisms (e.g., swine and 

PRXVH�FDUFDVVHV��RU�GRQDWHG�KXPDQ�UHPDLQV�SODFHG�LQ�IDFLOLWLHV�GHGLFDWHG�WR�FDGDYHU�GHFRPSRVLWLRQ�UHVHDUFK��KRZHYHU��WKHUH�KDV�\HW�WR�
be a study to survey the postmortem microbiome associated with human cadavers from real-world cases and evaluate the potential use 

of these bacterial communities in death scene investigations.

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�SURYLGLQJ�WKH�¿UVW�EDVHOLQH�GDWDEDVH�RI�WKH�KXPDQ�SRVWPRUWHP�
EDFWHULDO�FRPPXQLWLHV�IRXQG�RQ�KXPDQ�FDGDYHUV�GXULQJ�URXWLQH�GHDWK� LQYHVWLJDWLRQV�RI�D�PHGLFDO�H[DPLQHU¶V�RI¿FH�� �'HWHUPLQDWLRQ�
RI�WKH�30,

min
 range is a critical measure following events such as homicide or unwitnessed deaths, and resolving the precise window 

RI� WLPH�DQG� ORFDWLRQ�RI�ERWK� WKH�GHFHGHQW�DQG�ZLWQHVV�HV�� LV�HVVHQWLDO� IRU�H[FOXGLQJ�RU� LQFOXGLQJ�ZLWQHVV�DFFRXQWV�DQG� IRU�GH¿QLQJ�
WKH� FLUFXPVWDQFHV� RI� GHDWK�� �0LFURRUJDQLVPV� DUH� XELTXLWRXV� LQ� WKH� HQYLURQPHQW� DQG� DVVRFLDWHG�ZLWK� KXPDQV�ERWK� DQWHPRUWHP�DQG�
SRVWPRUWHP�DQG�DUH�RIWHQ�RYHUORRNHG�DQG�XQGHUXWLOL]HG�ELRORJLFDO�LQGLFDWRUV�RI�FLUFXPVWDQFHV�DQG�OHQJWK�RI�WLPH�VLQFH�GHDWK���/LWWOH�LV�
NQRZQ�DERXW�WKLV�SRVWPRUWHP�PLFURELRORJ\�DQG�ELRGLYHUVLW\�LQ�KXPDQ�FDGDYHUV��SDUWLFXODUO\�WKH�PLFURELDO�VXFFHVVLRQ�RI�LQGLJHQRXV�
PLFURÀRUD�UHVLGLQJ�RQ�RU�LQ�WKH�KXPDQ�ERG\�WKURXJKRXW�GHFRPSRVLWLRQ��KRZHYHU��UHFHQW�ZRUN�VXJJHVWV�WKDW�EDFWHULDO�FRPPXQLWLHV�DUH�
quite dynamic during the postmortem interval on model organisms.  While there are several research groups developing predictive 

PRGHOV�EDVHG�RQ�WKH�FKDQJHV�LQ�PLFURELDO�FRPPXQLWLHV�WR�HVWLPDWH�30,
min

 ranges on these surrogates for human cadavers (e.g., swine and 

PRXVH���QRQH�WR�GDWH�KDYH�DSSOLHG�WKHVH�VWDWLVWLFDO�DSSURDFKHV�WR�30,
min
�HVWLPDWHV�IRU�KXPDQ�UHPDLQV��WKH�¿UVW�VWHS�WRZDUG�GHYHORSLQJ�

PRGHOV�WR�EH�XVHG�LQ�KXPDQ�GHDWK�LQYHVWLJDWLRQV�LV�WR�HVWDEOLVK�D�EDVHOLQH�GDWDEDVH�RI�NQRZQ�EDFWHULDO�WD[D�IRXQG�RQ�KXPDQ�FDGDYHUV�
resulting from various manners of death and in differing progressions of the decomposition process.  The goal of this presentation is to 

GHVFULEH�WKH�KXPDQ�EDFWHULDO�FRPPXQLWLHV�RQ�GLIIHUHQW�DUHDV�RI�FDGDYHUV�LQ�UHODWLRQ�WR�PDQQHU�RI�GHDWK�DQG�DXWRSV\�HVWLPDWHG�30,V�IURP�
KXPDQ�UHPDLQV�GLVFRYHUHG�LQ�D�PDMRU�PHWURSROLWDQ�FLW\�²�'HWURLW��0,���+HUH��WKH�¿UVW�EDVHOLQH�GDWDEDVH�RI�WKH�SRVWPRUWHP�PLFURELRPH�
GHYHORSHG�IURP�KXPDQ�UHPDLQV�LQYHVWLJDWHG�E\�D�PHGLFDO�H[DPLQHU¶V�RI¿FH�LV�SUHVHQWHG�

%DFWHULDO� VDPSOHV�ZHUH� FROOHFWHG� IURP�KXPDQ� UHPDLQV� UHFHLYHG� LQWR� WKH�:D\QH�&RXQW\�0HGLFDO�([DPLQHU¶V�2I¿FH� LQ�'HWURLW��
0,��HDFK�FDGDYHU�UHSUHVHQWHG�GLIIHUHQW�FLUFXPVWDQFHV�RI�GHDWK�DQG�SURJUHVVLRQ�RI�GHFRPSRVLWLRQ���,QGLYLGXDO�'1$�IUHH�VWHULOH�FRWWRQ�
tipped swabs were used to aseptically collect individual bacterial communities from six areas:  the external auditory canal, nose, mouth, 

XPELOLFXV��UHFWXP��DQG�WKH�WUDEHFXODU�VSDFH�EHWZHHQ�WKH�LQQHU�DQG�RXWHU�WDEOHV�RI�WKH�RFFLSLWDO�ERQH���'1$�H[WUDFWLRQV�ZHUH�SHUIRUPHG�
according to the manufacturer’s instructions using the Invitrogen™�3XUH/LQN®�*HQRPLF�'1$�0LQL�.LW�� �'1$�ZDV�TXDQWL¿HG�XVLQJ�
a Qubit®������ �$OO�EDFWHULDO�'1$�VDPSOHV�ZHUH�VHTXHQFHG�XVLQJ�,OOXPLQD®�0L6HT® (2x250bp paired-end).  Library construction and 

VHTXHQFLQJ�RI�WKH���6�U51$�9��JHQH�UHJLRQ�ZDV�SHUIRUPHG�E\�WKH�0LFKLJDQ�6WDWH�8QLYHUVLW\�*HQRPLFV�&RUH�)DFLOLW\�XVLQJ�D�PRGL¿HG�
version of the protocol adapted for the Illumina®�+L6HT®������DQG�0L6HT®.  Samples were collected from 50 cadavers representing four 

manners of death:  homicide, suicide, accident, and natural.  There were distinct bacterial community assemblages found on individuals 

based on body region and related to manner of death.  Additionally, there was increased variation of bacterial community composition 

within an individual (across all sampled body regions) compared to communities among individuals. 

7KLV�SURMHFW�JUHDWO\�H[SDQGV�RQ�HDUOLHU�VWXGLHV�RI�WKH�SRVWPRUWHP�PLFURELRPH�E\�SDUWQHULQJ�ZLWK�D�PHGLFDO�H[DPLQHU¶V�RI¿FH�WR�
FKDUDFWHUL]H�EDFWHULDO�FRPPXQLWLHV�DVVRFLDWHG�ZLWK�D�ODUJH�QXPEHU�RI�KXPDQ�FDGDYHUV�GXULQJ�URXWLQH�GHDWK�LQYHVWLJDWLRQV���7KHVH�GDWD�
offer a transformative way to rectify common practical issues associated with studying human decomposition while moving the science 

of postmortem microbial communities in a direction that addresses the importance of replication and real-world cases.
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