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After attending this presentation, attendees will have a greater appreciation and understanding of 
the bacterial communities associated with human remains and how this information has the potential to be 
used to make estimates of a minimum Postmortem Interval (PMImin). 

This presentation will impact the forensic science community by providing results of some of the 
first data on bacterial communities associated with human remains, their postmortem community changes, 
and variation in such changes among epinecrotic communities taken from different areas of a decomposing 
body. 

There are several methods for using biological information in PMImin estimates; however, bacterial 
assemblages have only recently been investigated for such purposes.1  With the development and 
refinement of high-throughput metagenomic sequencing and cost-effect metabolic assay methods, the 
potential of using data on bacterial succession on human remains for PMImin estimates is quickly becoming a 
reality. 

Epinecrotic communities have been defined as the microbial (i.e., bacteria and fungi) consortia that 
develop biofilms on the surfaces (external and internal) of decaying organic matter, including animal carrion 
and human remains.1  These communities provide the foundation of the necrobiome foodweb and have 
been reported to affect blow fly attraction to decomposing remains.2 

In order to effectively use such information, a better understanding of the postmortem human 
epinecrotic microbial community, or the microbiome, will be important for developing models to estimate or 
predict the PMImin.  These communities are known to go through a series of taxon replacement over time, 
much like plant ecological succession or the succession of insect taxon on decomposing remains, a 
foundation of forensic entomology.  Much like insect succession information that is used in forensic 
entomology to make estimates of the PMImin, recent studies using swine carcasses have demonstrated that 
postmortem epinecrotic communities show strong promise for use in forensics.  This presentation provides 
some of the first data on the human postmortem epinecrotic communities, demonstrating the potential for 
using either the taxonomic structure or metabolic functional descriptions of these communities in estimating 
the PMImin. 

This study evaluates the structure (taxonomic) and function (metabolic profiles) of the postmortem 
human epinecrotic communities in a series of on-going studies in Texas and briefly discusses how this 
information can potentially be used in PMImin estimates.  A structure/function approach is taken to describe 
these communities from the skin, buccal, and anal epinecrotic communities.  The taxonomic structure of 
these communities was described using pyrosequencing methods given in an earlier study by a 
collaborative research group.1  Metabolic profiles were described using Biolog EcoPlates™ based on 
methods described by Garland.3 

It was found that there were significant taxonomic changes in the postmortem human epinecrotic 
communities throughout decomposition among sampling days and between sampling areas, but there was 
no interaction effect.  The communities were dominated by the following phyla:  Proteobacteria, Actinobacter, 
Firmicutes, and Bacteroidetes.  There was an inverse relationship between the relative abundance of 
Proteobacteria and Firmicutes, with the latter representing on average 44% of the total community early in 
decomposition and changing to 13% later in decomposition.  There were similar trends in phylum changes 
over decomposition for each sampling area.  However, the epinecrotic community metabolic profiles were 
not significantly different among sampling days, among sampling areas of the body, and there was not an 
interaction effect.  

These data are an important contribution to the growing understanding of the human microbiome 
and how these communities can be used postmortem in a forensic context, and demonstrate the potential of 
using both the taxonomic and functional profiles of epinecrotic communities in estimating the PMImin.  
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Additional research in this area could lead to a greater understanding of the time interval from death to 
human remains discovery. 
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