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H104 Cadavers Show Distinctive Thanatomicrobiome Signatures

Ismail Can*, 915 S Jackson Street, Montgomery, AL 36104; Gulnaz T. Javan, PhD, Alabama State University, Forensic Science Program, 
915 S Jackson Street, Montgomery, AL 36104; Alexander Pozhitkov, PhD, University of Washington, Seattle, WA 98195; and Peter A. 
Noble, Alabama State University, Montgomery, AL 36104

After attending this presentation, attendees will understand the challenges/rewards of sampling the microbiome in human cadaver 

VDPSOHV�DQG�LWV�SRWHQWLDO�XVHIXOQHVV�IRU�GHWHUPLQLQJ�WKH�3RVWPRUWHP�,QWHUYDO��30,��
This presentation will impact the forensic science community by providing detailed information regarding how to sample the 

PLFURELRPH�LQ�RUGHU�WR�XQGHUVWDQG�KRZ�PLFURRUJDQLVPV�FRORQL]H�LQWHUQDO�RUJDQV�DIWHU�KXPDQ�KRVW�GHDWK�
2QH�RI�WKH�FKDOOHQJHV�LQ�IRUHQVLF�VFLHQFH�LV�HVWLPDWLQJ�30,�DFFXUDWHO\���30,�LV�GH¿QHG�DV�WKH�HODSVHG�WLPH�VLQFH�GHDWK�DQG�LW�LV�

used in civil and criminal investigations to prove or disprove testimonial evidence (e.g., insurance fraud and homicides, respectively).  

$OWKRXJK� WKHUH� DUH�PDQ\�PHWKRGV� WR� GHWHUPLQH� 30,��PRVW� DUH� VXVFHSWLEOH� WR� D� UDQJH� RI� HUURUV� DQG� ELDVHV� GXH� WR� DQ� RYHUDOO� SRRU�
understanding of how human bodies decompose. 

5HFHQW�DGYDQFHV�LQ�'1$�VHTXHQFLQJ�WHFKQRORJLHV�KDYH�UHVXOWHG�LQ�D�SDUDGLJP�VKLIW� LQ� WKH�XQGHUVWDQGLQJ�RI� WKH�PLFURELRPH�LQ�
KHDOWK\�DQG�GLVHDVHG�KXPDQV���)RU�LQVWDQFH��LW�LV�QRZ�NQRZQ�WKDW�����RI�WKH�WRWDO�FHOOV�LQ�D�KXPDQ�ERG\�DUH�PLFURRUJDQLVPV��KRZHYHU��
ZKDW�KDSSHQV�WR�WKHVH�FHOOV�ZKHQ�D�KXPDQ�GLHV�LV�QRW�NQRZQ���7KH�ZRUNLQJ�K\SRWKHVLV�LV�WKDW�PLFURRUJDQLVPV�LQYROYHG�LQ�GHFRPSRVLQJ�
KXPDQ�ERGLHV��L�H���WKDQDWR���*UHHN�GH¿QLWLRQ�RI�GHDWK��PLFURELRPH��SURYLGH�DQ�DFFXUDWH�FORFN�IRU�GHWHUPLQLQJ�WKH�30,��

The objectives of this study were to survey the thanatomicrobiome of internal organs (the spleen, liver, brain, heart) and blood in 

KXPDQ�FDGDYHUV�XVLQJ�WZR�'1$�VDPSOLQJ�PHWKRGV�WR�GHWHUPLQH�ZKLFK�RQH�ZDV�RSWLPDO�IRU�IXWXUH�VWXGLHV��
7KH�WKDQDWRPLFURELRPH�ZHUH�VDPSOHG�IURP�KXPDQ�FDGDYHUV�ZLWK�30,V�UDQJLQJ�IURP����WR�����KRXUV���$PSOLI\LQJ�WKH���6�U51$�

JHQHV�DQG�VHTXHQFLQJ�WKH�DPSOLFRQV�IURP�RUJDQ�WLVVXHV�DQG�WKH�EORRG�RI�¿YH�FDGDYHUV�ZDV�XVHG�WR�GHWHUPLQH�WKH�HIIHFWLYHQHVV�RI�WKH�
'1$�VDPSOLQJ�PHWKRGV���3DLU�FRPSDULVRQV�UHYHDOHG�WKDW�WKH�FRQYHQWLRQDO�'1$�H[WUDFWLRQ�PHWKRG��EHDG�EHDWLQJ�LQ�SKHQRO�FKORURIRUP�
bead-beating followed by ethanol precipitation) yielded more 16S rRNA amplicons (28 of 30 amplicons) than the second method 

(repeated cycles of heating/cooling followed by centrifugation to remove cellular debris) (19 of 30 amplicons).  Shannon diversity index 

RI�WKH���6�U51$�JHQHV�UHYHDOHG�QR�VLJQL¿FDQW�GLIIHUHQFH�E\�H[WUDFWLRQ�PHWKRG���'1$�VHTXHQFLQJ�RI����RUJDQ�WLVVXH�DQG�EORRG�VDPSOHV�
yielded a total of 599,268 reads with an average of 31,540 reads per sample (~500bp). 

Ordination plots and hierarchical clustering of the annotated data revealed that, in general, the thanatomicrobiome was highly 

similar among organ tissues from the same cadaver but very different among the cadavers, possibly due to differences in the elapsed 

time-since-death and/or environmental factors. 
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