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Speaker Objectives:

• Compare and contrast mechanisms of 
cellular death.

• Analyze the connection between cellular 
death and the human postmortem 

microbiome.

• Demonstrate knowledge of the recent 
findings in forensic microbiome 

research.
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Cellular Death For a cell, the suffix 
“-osis” spells trouble 

Parameter Apoptosis Autosis (Autophagy) Necrosis

Plasma membrane Preserved, blebbing Rupture in late phase Rupture in early stage

Nucleus Compaction, nuclear 
fragmentation (karyorrhexis)

Ballooning of perinuclear space 
(autosis)

Dilation of nuclear membrane

Chromatin Condensation Minor/mild condensation Minor/mild condensation

Mitochondria Loss of membrane potential Mild dilation Swelling

Cytoplasm Shrinkage Vacuolization with numerous 
autophagosomes and 
autolysosomes

Influx of extracellular fluid

Other Cell shrinkage (pyknosis), cell 
rounding, detachment from 
surface

Health effects? Cell and organelles swell, 
leakage of proteosomes and 
lysosomes
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Bifurcated Research Approach

Thanatomicrobiome Thanatotranscriptome

Connections



The heart stops

Hypoxia activates 

intracellular factors

Necrosis 

begins
Cellular 

components are 
released

Massive proliferation of microbial 
communities

Connections
Death is a universal 

phenomenon!
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Warning: Graphic Pictures
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Bloat
 

Advanced 
Decay 

Active 
Decay

5 Stages of Death



Connections
1. Cellular Death and Its Consequences
When a person dies, cellular death occurs in stages:

•Primary necrosis
•Autolysis
•Tissue breakdown

2. Microbial Proliferation and the Postmortem Microbiome
As cells break down, they release nutrients (e.g., amino acids, 
fatty acids) that support microbial growth. This leads to:

•Shifts in microbial composition
•Translocation of microbes

3. The "Thanatomicrobiome“ – Thantos- Greek for death
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• Clostridium’s very fast growth rate. 

C. perfringens has the most rapid doubling 

time of approximately 7.4 minutes at 

optimal temperatures. 

• The bacteria’s proteolytic functions.

Clostridium spp. have collagenases that 

digest vertebrate collagen which allows 

access to gut epithelial layers and 

transmigration to other tissues such as liver 

and spleen. 

• Clostridium spp’s anaerobic nature.

Corpses lack oxygen which facilitates 

anaerobic bacteria to rapidly grow in the 

nutrient-rich host. 



Connections
1. Cellular Death and Its Consequences
When a person dies, cellular death occurs in stages:

•Primary necrosis
•Autolysis
•Tissue breakdown

2. Microbial Proliferation and the Postmortem Microbiome
As cells break down, they release nutrients (e.g., amino acids, 
fatty acids) that support microbial growth. This leads to:

•Shifts in microbial composition
•Translocation of microbes
•Decomposition byproducts

3. The "Thanatomicrobiome“ – Thantos- Greek for death
The postmortem microbiome, also called the 
thanatomicrobiome, consists of microbial communities that 
dominate the body after death. Its composition is influenced by:

•Host factors 
•Environmental conditions 
•Time since death
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Vs.

Human Microbiome Human Postmortem Microbiome
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Forensic Anthropology Center at Texas State 
(FACTS) outdoor Forensic Anthropology Research 
Facility (FARF) Texas State University’s Freeman 

Ranch
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Recent Findings
20 “specialist” decomposers 
were found associated with 36 
terrestrial human cadavers.

Similar microbes arrived like 
clockwork at certain points 
throughout the 21-day 
observation period, regardless 
of outdoor variables.

“You never know if there will 
be fingerprints, or bloodstains 
or camera footage. But the 
microbes will always be there.”
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