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Microbiomes of human excrement composting: initial experiment



We observe significant:
● increases in abundances of soil-

associated microorganisms, and
● decreases in abundance of fecal-

associated microorganisms. 



The “gut-to-soil microbiome axis” in three buckets.





All buckets progress along the gut-to-soil trajectory, though at different rates and to 
different extents.
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Most of the microbes involved in composting do not appear to be present in the 
source samples (fecal and bulking materials).

Where do they come from? 
Would the reaction proceed without them? Fraction of microbes observed by week that are not 

observed in the source materials.



Bass Becking hypothesis of 
microbial biogeography (1934): 
“everything is everywhere: but 
the environment selects”. 
 

Fraction of microbes observed by week that are not 
observed in the source materials.



Bass Becking hypothesis of 
microbial biogeography (1934): 
“everything is everywhere: but 
the environment selects”. 

This is useful for conceptualizing
microbial dispersion on Earth. 
But if we want to compost off-
Earth, we should bring the 
microbes who drive the reaction.

Fraction of microbes observed by week that are not 
observed in the source materials.



Bucket 5: Unique species relative to source samples by week of composting
(or, a space composting packing list)

Explore these data:



Many of these appear to be uncharacterized organisms, or “microbial dark matter”

Explore these data:



On-going experiments
● Thermophilic composting of eight 

biological replicates with microbial 
activity tracking (microbial 
metatranscriptomics).
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On-going experiments
● Thermophilic composting of eight 

biological replicates with microbial 
activity tracking (microbial 
metatranscriptomics).

● Vermicomposting (i.e., worm-
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sequencing of worm gut 
microorganisms.

● Plant growth experiments in 
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● Sequencing with Oxford Nanopore
sequencing technology, as 
deployed on ISS. 

● What else? We are seeking 
collaboration!

NAU Compost Research Applications Program



Extensive options for amplicon sequencing analysis.
Learn more at: https://amplicon-docs.qiime2.org

https://amplicon-docs.qiime2.org


End-to-end metagenome data 
analysis, including options for both 
read-based and assembly-based 
analysis.   

Learn more at: https://moshpit.qiime2.org

https://moshpit.qiime2.org


https://forum.qiime2.org
Community Code of Conduct

Top ten contributing moderators.

Nearing a decade of free, high-
quality support on the

https://forum.qiime2.org
https://forum.qiime2.org/t/qiime-2-community-code-of-conduct/9057


https://amplicon-docs.qiime2.org

Lean microbiome data science 
with the “gut-to-soil 
microbiome axis” tutorial. 

Teaches microbiome concepts 
and data science skills in the 
context of human waste 
composting microbiome data. 

Ideal for self-study, classrooms 
learning, workshops, and study 
groups. 

https://amplicon-docs.qiime2.org
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qPCR and culturing track known pathogens



qPCR assays show E. coli below our limit of detection in all buckets by end of experiment. 



qPCR assays show spore former C. perfringens remains detectable at end of experiment. 


